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ABSTRACT
Background Osteoarthritis is the leading cause of
disability in older adults. Evidence of effectiveness for
self-management of hand osteoarthritis is lacking.
Methods In this randomised, factorial trial, we
evaluated the effectiveness of joint protection versus no
joint protection, and hand exercise versus no hand
exercise in adults, 50 years of age or older, with hand
osteoarthritis. Following a population survey (n=12 297),
eligible individuals were randomly assigned (1:1:1:1) to:
leaflet and advice; joint protection; hand exercise; joint
protection plus hand exercise. Joint protection and hand
exercises were delivered by nine occupational therapists,
over four group sessions. The primary outcome was the
OARSI/OMERACT responder criteria at 6 months.
Outcomes were collected blind to allocation (3, 6,
12 m). Analysis was by intention to treat.
Results Of 257 participants randomised (65:62:65:65)
(mean age (SD) 66 years (9.1); female 66%) follow-up
was 85% at 6 m (n=212). Baseline characteristics and
loss to follow-up were similar between groups. There
were no reported treatment side effects. At 6 m 33%
assigned joint protection were responders compared with
21% with no joint protection (p=0.03). Of those
assigned hand exercises, 28% were responders
compared with 25% with no exercises (n.s.). Differences
in secondary outcomes were not statistically significant,
except for improvement in pain self-efficacy with joint
protection (3 m p=0.002; 6 m p=0.001; 12 m p=0.03).
Conclusions These findings show that occupational
therapists can support self-management in older adults
with hand osteoarthritis, and that joint protection
provides an effective intervention for medium term
outcome. (Funded by the Arthritis Research UK ISRCTN
33870549).

INTRODUCTION
Osteoarthritis (OA) is the commonest form of arth-
ritis in the Western world, and is the leading cause
of disability in older adults, with the hand being one
of the most frequently affected sites.1 In a country
the size of the USA, conservative estimates suggest
that there are 12.4 million people aged 65 years and
over, with OA (33.6%),2 and 2.9 million adults aged
60 years and over with painful, disabling hand OA3

4 which significantly restricts daily activities, such as
dressing and bathing, and evidence shows patients
and practitioners perceive that there is little that can
be done.5 6 The majority of people with hand OA
are managed in primary care but often treatments
recommended by guidelines, for example, European

League Against Rheumatism (EULAR) recommen-
dations, are not offered.7

Community-based self-management programmes
have been proposed generally by national bodies in
the USA and Europe as a potential, cost-effective
approach for reducing the impact of OA.8 9 While a
number of authors have reviewed the effectiveness
of self-management programmes for people with
OA,7 10 or evaluated hand OA programmes in sec-
ondary care,11 12 as yet there is limited evidence for
effective management of hand OA in community-
dwelling populations.
Here we report the findings from the first

large-scale randomised trial to investigate the clin-
ical effectiveness of two self-management pro-
grammes for community-dwelling adults aged
50 years and over with hand OA. This multicentre
two-by-two factorial randomised controlled trial
addresses the following questions: Is joint protec-
tion education delivered by an occupational therap-
ist (OT) more effective in reducing hand pain and
disability than no joint protection education in
people with hand OA? Is instruction in hand exer-
cises delivered by an OT more effective in reducing
hand pain and disability than no instruction in
hand exercises in people with hand OA?

METHODS
Design overview
This was a randomised controlled factorial trial.
The main comparisons were between joint protec-
tion and no joint protection, and between hand
exercises and no hand exercises.
The Self Management in OA of the Hand

(SMOotH) trial was conducted from June 2008
through May 2010 at the Arthritis Research UK
Primary Care Centre, Keele University, UK. The
trial was approved by the North West 7 Research
Ethics Committee UK (rec reference: 07/H1008/
235) and was monitored by an Independent Trial
Steering Committee and Data Monitoring
Committee (Trial registration number ISRCTN
33870549). The protocol, including the statistical
analysis plan, has been published previously.13

Setting and participants
Participants aged 50 years and over, registered with
five general practices in Central Cheshire and
North Staffordshire, UK, were mailed a health
survey between June 2008 and April 2009.
Responders to the health survey were invited for an
assessment at a research clinic to check eligibility
for the trial if they: (1) gave consent to further
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contact; (2) reported hand pain in the last 12 months; (3)
reported hand pain, aching or stiffness on ‘some days’, ‘most
days’ or ‘all days’ in the last month; (4) had an Australian
Canadian Hand OA Outcomes Index (AUSCAN) pain score ≥5
or an AUSCAN function score ≥914 15; (5) reported that they
had not seen an OT or physiotherapist for their hand problem
in the last 6 months; (6) had not had a hand operation, injection
nor injured their hands badly enough to see a doctor in the pre-
vious 6 months and (7) had no other member of their house-
hold participating in the trial. These individuals were mailed a
study information sheet about the trial, and a letter inviting
them to telephone the research centre should they wish to
attend the research clinic.

Those attending the research clinic were assessed for trial eli-
gibility by a research nurse and were included in the trial if
they: gave informed consent to participate in the trial; met the
American College of Rheumatology (ACR) criteria for features
of hand OA,16 17 or had unilateral or bilateral thumb base OA;
did not have an alternative clinical diagnosis, such as inflamma-
tory arthritis, and were able to attend for the trial interventions
at participating OT departments. Details of consenting eligible
participants were forwarded to the research centre and partici-
pants were randomised via a remote randomisation service to
one of four groups (see below).

Randomisation and interventions
Randomisation was conducted (with an allocation ratio of
1:1:1:1) by administrative staff at the Keele Musculoskeletal
Clinical Trials Unit, Arthritis Research UK Primary Care Centre,
who had no clinical involvement in the trial. Randomisation
was stratified by participants’ general practice, and was com-
pleted using random permuted blocks of size 4 (the blocks were
randomly selected using a computer-generated random number
sequence in an ACCESS database). Randomised allocation of
the next patient was concealed from administrative and OT staff
until the point of randomisation. Researchers who entered and
analysed the data were unaware of treatment allocation.

Participants were randomised to one of four ‘cells’: (1) joint
protection; (2) hand exercises; (3) joint protection and hand
exercises combined; (4) no joint protection or hand exercises.
Participants in this last cell received written advice only and did
not receive occupational therapy sessions. Interventions deliv-
ered in all four cells are described in Box 1.

Twelve OTs attended a two-day training programme before
delivering the joint protection education and instruction in hand
exercises (see online supplementary text S1). A pilot study
tested the intervention protocol prior to the commencement of
the main trial.

Outcomes and follow-up
Study outcomes were collected at baseline, 3, 6 and 12 months
post-randomisation by postal questionnaire, and in a clinical
assessment at 6 months. The primary end point for the trial was
at 6-month follow-up. The study was designed so that the
research nurse conducting the 6-month clinical assessment was
blind to treatment allocation. However, if un-blinding did occur
this was recorded.

The primary outcome measure combines the pain and func-
tion subscales of the AUSCAN14 15 and global assessment of
change23 to determine if participants were ‘responders’ to treat-
ment using the OARSI-OMERACT criteria24 (for further details
see footnote to table 1).

Self-reported secondary outcomes included AUSCAN pain,
stiffness and function, global assessment of change in hand

problem, average pain severity over the past 3 days (0–10
numerical rating scale), severity rating of participant-nominated
main functional problem over the past 3 days (0–10 numerical
rating scale), satisfaction with hand function over the past
3 days (0–10 numerical rating scale), health-related quality of
life as measured by the SF12v2,25 and the Arthritis Self Efficacy
pain subscale.26 Additionally, the following secondary outcomes
were measured by a research nurse at baseline and at the
6-month clinical assessment only13: (1) grip strength ( JAMAR);
(2) pinch strength (B & L pinch gauge); (3) functional perform-
ance using the grip ability test (GAT).27

Treatment fidelity
Self-reported performance of hand exercises and use of joint
protection and energy conservation were recorded to assess
level of adherence to the intervention.13 22

Sample size
In this factorial trial, the sample size calculation was based on
the comparison of participants receiving hand exercises (inter-
vention group) and not receiving hand exercises (comparator
group), (the calculation would be identical for the comparison
of joint protection vs no joint protection, as hand exercises and
joint protection were assumed to be independent treatments).28

In participants in the comparator group, 50% would receive
only a leaflet and advice, and 50% would receive joint protec-
tion education. Based on findings from similar populations of
older adults with knee osteoarthritis, we estimated that 25% of
participants receiving leaflet and advice only would improve
using the OARSI-OMERACT responder criteria, and 45% of
those receiving joint protection education would improve.24 29

This gave a combined improvement of 35% in participants in
the comparator group, that is, those not receiving hand exer-
cises, assuming equal allocation of participants between treat-
ment groups.

Published information was not available to define a minimum
clinical important difference for the primary outcome measure.
Therefore, after a consensus discussion with the OTs delivering the
trial interventions, we estimated a worthwhile difference between
groups to be 20%. Hence, the estimate of improvement in the
intervention group which received hand exercises was 55% (ie,
between group differences 35%+20%). To detect a difference of
20% or larger between participants receiving and those not receiv-
ing hand exercises, with 80% power and α of 5%, a total of 212
participants with data at baseline and at 6 months was required. To
allow for a 15% drop-out over the 6-month post-randomisation
period, we planned to recruit 252 participants to the trial, that is,
126 per group for each comparison.

Statistical analysis
The main effectiveness analysis was completed on an intention to
treat (ITT) basis with imputation of missing data (see online sup-
plementary text S2 and S3 for full details of analysis methods).
Continuous outcome measures were analysed using analysis of
covariance (ANCOVA), and binary outcomes by logistic regres-
sion with treatment differences expressed as mean differences or
ORs, as appropriate, with associated 95% CIs. Descriptive statis-
tics were used to describe baseline characteristics of participants
by randomised treatment arm and by loss to follow-up.
Adherence to hand exercises and use of joint protection techni-
ques were analysed by treatment arm at 3, 6 and 12 months.

Sensitivity analyses of the trial results were conducted using
(1) complete-case data and (2) per protocol data at 6 months
using the primary outcome. Analyses were completed in STATA
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Box 1 Interventions delivered to participants

Leaflet and advice
All participants were given standardised written information on self-management approaches for hand osteoarthritis (OA) including general

information on looking after hand joints, and using analgesia (reproduced with permission from the Arthritis Research UK leaflets ‘Looking
after your joints when you have arthritis’ and ‘Osteoarthritis’, respectively (http://www.arthritisresearchuk.org/), and the National Institute of
Health and Care Excellence (NICE) good practice guidelines.18 Participants were advised to continue with any self-management approaches
they were currently using, and were given advice to consult their general practitioner if symptoms continued to be troublesome.
For 25% of participants this was the sole intervention.
Joint protection, hand exercises
For the remaining 75% of participants, in addition to receiving the leaflet, they received one of three interventions: joint protection,

hand exercises, or a combination of the two. The interventions were all delivered over four group sessions (held once a week) by nine
occupational therapists (OTs) in two hospital centres. OTs were rotated every 3 months to minimise the potential for bias. The rotation
order was determined by the OTs availability to deliver the specific intervention.
Groups included up to six participants, and lasted for a maximum of one hour (1.5 h for the combined intervention). Treatment

session duration and participant attendances were recorded by the OTs on case report forms (CRFs). Attendance adherence was audited
by the study coordinator (SH), and was defined (a priori) to be per protocol if participants attended: session 1, 2, 3 and 4; sessions 1, 2
and 4; sessions 1, 3 and 4; or sessions 1 and 4. Any participant unable to attend week 1 was booked on to the following course.
Joint protection, hand exercises: core components
Both interventions were based on the ‘Looking After Your Joints Programme’ for rheumatoid arthritis (RA),19–22 and included the

following core components:
▸ a general introduction to the programme
▸ education about hand OA and its management
▸ managing pain during everyday activities
▸ how to change habits
▸ long-term and short-term goal setting
▸ weekly individually negotiated home programmes to practise skills taught
▸ weekly review of individually negotiated home programmes
Participants were provided with workbooks (relevant to joint protection, hand exercises, or a combination of the two) including key

points from each meeting, photographs of people with hand OA demonstrating the intervention and weekly activity diaries to complete.
Joint protection principles
In addition to the core components outlined above, this intervention included the following joint protection principles:

▸ distributing the weight of what you lift over several joints (eg, spread the load over two hands)
▸ avoiding putting strain on the thumb and repetitive thumb movements
▸ avoiding prolonged grips in one position
▸ using as large a grip as possible
▸ reducing the effort needed to do a task (eg, use labour-saving gadgets; avoid lifting heavy objects, and reduce the weight of what

you lift)
▸ energy conservation (activity pacing and planning)
Hand exercises
In addition to the core components outlined above, this intervention included the following stretching and strengthening hand and

thumb exercises:
▸ stretching exercises
▸ wrist flexion and extension, pronation and supination
▸ tendon gliding
▸ radial finger walking
▸ making an ‘O’ with the thumb and index finger
▸ thumb extension, abduction and opposition to the base of the 5th finger
Strengthening exercises

▸ using an elastic band to provide resistance to thumb extension, thumb abduction and finger extension
▸ using Play-Doh rolling and forming into a ring to provide resistance to thumb and finger extension, squeezing it into a ball, and

pinching off pieces between the thumb and index fingers
▸ holding a 0.5–0.75 kg weight while doing wrist flexion and extension exercises in pronation then supination
The aims of the hand exercise programme were to give the participants a clearer understanding of their hand problem, and to

develop a hand exercise routine to help them improve grip strength and dexterity. Participants were guided to start with three
repetitions of each exercise, gradually building up to 10 repetitions of each exercise daily (or most days), and to perform the exercises
within their limit of discomfort. Exercises could be spread over several exercise sessions during the day and performed more than once a
day. Participants were also asked to write down how many times they aimed to practise the exercises.
Joint protection and hand exercises combined
The individual interventions as described above were combined in the same number of sessions but with an additional half an hour

added to each session.
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12.0.30 No interim analyses were undertaken during the trial or
follow-up period.

Role of the funding source
The trial was funded by the Arthritis Research UK ISRCTN
33870549. The funder played no role in the study.

RESULTS
Study recruitment and follow-up
Trial eligibility, recruitment and follow-up are described in
figure 1. Overall follow-up rates (including minimum data col-
lection) were: 3 months, 90% (n=232), 6 months, 85%
(n=218), 12 months, 85% (n=219). Rates of loss to follow-up
were similar for each intervention arm (figure 1) and were not
related to baseline participant characteristics (see online supple-
mentary table S1).

Table 1 shows baseline characteristics of trial participants.
The mean (SD) age of participants was 66 (9.1) years, 66%
were female; the mean (SD) AUSCAN pain and function scores
at trial entry were: pain 9.4 (3.6); function 14.8 (7.6). Overall,
differences in participant characteristics across treatment arms at
baseline were small, however, some between-group differences
were observed for gender, marital status, social class, Body Mass
Index and the presence of thumb OA.

Main trial results
Interaction terms for the primary outcome (see online supple-
mentary table S2) and all other outcomes were not statistically
significant (p≥0.05), therefore, treatment effects were evaluated
from the main effects model (ie, joint protection vs no joint pro-
tection; hand exercises vs no hand exercises) after adjustment
for predefined potential confounders.

Table 1 Baseline characteristics of randomised participants

Characteristic

Leaflet and advice
(L and A)
n=65

Joint protection
( JP)
n=62

Hand exercises
(HEx)
n=65

Combined therapy
( JP and HEx)
n=65

All randomised
n=257

Demographic data
Mean (SD): Age (years) 67.2 (9.5) 65.5 (8.6) 64.5 (9.0) 66.0 (9.3) 65.8 (9.1)
Female 40 (62) 43 (69) 41 (63) 46 (71) 170 (66)
Married 44 (69) 43 (71) 36 (55) 42 (65) 165 (65)
Routine or manual occupation*† 34 (52) 24 (39) 32 (49) 31 (48) 121 (47)
Currently working 20 (31) 18 (29) 20 (31) 18 (28) 76 (30)
Mean (SD): Age when left school 15 (1.1) 16 (1.4) 16 (1.2) 15 (1.2) 16 (1.2)
Left school to go to full-time education or university 9 (14) 13 (21) 12 (19) 7 (11) 41 (16)

Gained qualifications through study as an adult 25 (40) 36 (60) 36 (55) 29 (45) 126 (50)
General health and quality of life

Body Mass Index ≥25.0 kg/m2 (overweight/obese)‡ 39 (63) 41 (71) 48 (75) 41 (65) 169 (68)
Mean (SD): SF-12: Physical component (0–100)* 39.7 (12.5) 39.0 (10.4) 41.9 (9.5) 39.9 (10.1) 40.1 (10.7)
Median (IQR): SF-12: Mental component (0–100)* 52.2 (44.0, 58.0) 55.5 (47.7, 60.0) 50.5 (39.9, 57.7) 56.4 (43.0, 60.5) 53.4 (43.3, 59.2)

Clinical characteristics of hand problem
Pain in both hands in last 12 months 60 (92) 52 (84) 57 (88) 56 (88) 225 (88)
Median (IQR): Number of years with hand problem* 5.0 (3.0, 10.0) 4.0 (2.0, 8.0) 5.0 (2.0, 10.0) 5.0 (2.0, 10.0) 5.0 (2.0, 10.0)
Mean (SD): AUSCAN—pain (0–20)* 9.5 (4.0) 10.2 (3.5) 8.8 (3.3) 9.4 (3.7) 9.4 (3.6)
Mean (SD): AUSCAN—stiffness (0–4)* 1.6 (1.0) 1.5 (1.1) 1.4 (1.0) 1.5 (1.1) 1.5 (1.0)
Mean (SD): AUSCAN—function (0–36)* 14.5 (8.0) 15.9 (7.9) 13.8 (7.2) 15.0 (7.3) 14.8 (7.6)
Mean (SD): AUSCAN—total (0–12)* 5.2 (2.2) 5.3 (2.4) 4.7 (1.9) 5.0 (2.3) 5.0 (2.2)
Mean (SD): Arthritis self-efficacy pain subscale (1–10)* 4.8 (1.9) 5.3 (1.7) 5.2 (1.8) 5.1 (1.6) 5.1 (1.8)
Mean (SD): Hand pain severity on average last 3 days
(0–10)*

4.7 (2.2) 5.2 (2.1) 4.3 (1.8) 4.4 (1.9) 4.6 (2.0)

Mean (SD): Severity of main functional problem on
average in the last 3 days (0–10)*

4.9 (2.3) 5.6 (2.5) 4.7 (2.4) 5.0 (2.3) 5.0 (2.4)

Mean (SD): Satisfaction with hand function last 3 days
(0–10)*

4.6 (2.2) 5.4 (2.5) 4.6 (2.4) 4.4 (2.0) 4.8 (2.3)

Median (IQR): Grip strength (lbs)* 35.0 (25.5, 47.5) 31.8 (17.0, 47.5) 31.0 (21.5, 51.0) 33.5 (22.5, 48.5) 33.5 (22.5, 47.5)
Mean (SD): Pinch strength (lbs)* 8.8 (3.3) 8.8 (3.8) 9.0 (3.2) 9.0 (3.3) 8.9 (3.4)
Median (IQR): Grip ability test (seconds)* 32.2 (26.8, 43.6) 30.2 (24.9, 39.7) 32.2 (26.6, 35.8) 32.1 (27.2, 41.5) 32.0 (26.5, 40.4)
ACR criteria met§ 59 (91) 56 (90) 59 (91) 56 (86) 230 (90)
Unilateral or bilateral thumb OA¶ 50 (77) 52 (84) 49 (75) 59 (91) 210 (82)

Figures are numbers and percentages unless otherwise stated. Median (IQR) given for outcome measures with a skewed distribution. Total AUSCAN score calculated as (pain/5)
+stiffness+(function/9).
*Data based on imputed data.
†Based on the ‘lower supervisory/technical’, ‘Semiroutine’ and ‘Routine’ groups of the UK Standard Occupation Classification (2000) for current or most recent paid employment.
‡Body Mass Index grouping defined according to the WHO.
§ACR criteria based on clinical features only (symptom frequency assessed prior to clinical assessment).
¶The eligibility criteria for thumb base OA were determined via examination of the hand joints for features of pain and/or tenderness on palpation and observation/palpation of
deformity. This definition of thumb OA is in keeping with NICE recommendations for diagnosis of OA in UK Primary Care.18

ACR, American College of Rheumatology; AUSCAN, Australian/Canadian Hand Osteoarthritis Index; JP, joint protection; NICE, National Institute of Health and Care Excellence; OA,
osteoarthritis; SF-12, Short Form Health Survey 12 (V.2).
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Figure 1 Recruitment flow diagram for the Smooth trial.
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Figure 1 Continued.
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Table 2 shows the number (%) of participants classified as
‘responders’ according to the OARSI criteria. At our primary end
point (6 months), the proportion of people meeting the OARSI
responder criteria was higher for joint protection (vs no joint pro-
tection) and hand exercises (vs no hand exercises). These differ-
ences reached statistical significance for the joint protection
comparison. No statistically significant differences were observed
at 3-month and 12-month follow-up for this measure.

Evaluation of the components of the OARSI responder cri-
teria found no significant differences in mean AUSCAN pain or
function subscales for either treatment comparison or any
follow-up time point (table 3). The percentage of participants
reporting global improvement was significantly higher in the
groups receiving joint protection compared with no joint pro-
tection, and hand exercises versus no hand exercises at 6
months, and also at 3 months and 12 months for the hand exer-
cises comparison only (table 3 and see online supplementary
table S3).

From the remaining secondary outcomes (table 3), arthritis
pain self-efficacy consistently showed statistically significant dif-
ferences between those receiving, and those not receiving joint
protection, at all time points, with participants receiving joint
projection showing increased pain self-efficacy.

Treatment fidelity
Those allocated to hand exercises performed a structured exer-
cise programme more often than those who were not (see

online supplementary table S4). On average, participants allo-
cated to joint protection used joint protection and energy con-
servation techniques more frequently than those who were not
(see online supplementary table S4).

Sensitivity analyses
Overall, these findings were largely replicated in a complete case
analysis with no imputation of missing data (see online supple-
mentary table S5). A per-protocol analysis of the OARSI
responder criteria at 6-month follow-up replicated results from
the ITT analysis, although statistical significance of the joint pro-
tection comparison was marginal (p=0.07) (see online supple-
mentary table S6).

Adverse events
No adverse events were reported as a result of the interventions.

DISCUSSION
In this multicentre randomised controlled factorial trial, we
evaluated whether joint protection education delivered by OTs
was more effective in reducing hand pain and disability than no
joint protection in community-dwelling older adults with hand
OA. At 6 months, the primary end point, participants who
received the joint protection intervention were statistically sig-
nificantly more likely to be classified as responders to treatment
than those not receiving joint protection (33% cf 21%). This
was not maintained over 12 months. We also evaluated whether

Figure 1 Continued.

Table 2 Treatment effectiveness evaluated for the OARSI responder criteria

Outcome measure

3 months 6 months 12 months

No JP* JP No HEx* HEx No JP* JP No HEx* HEx No JP* JP No HEx* HEx

n 130 127 127 130 130 127 127 130 130 127 127 130
‘Responders’ (OARSI)†, n (%) 22 (17) 28 (22) 24 (19) 26 (20) 27 (21) 42 (33) 32 (25) 36 (28) 27 (21) 34 (27) 24 (19) 38 (29)
Adjusted‡ OR(95% CI) 1.35 (0.68 to 2.68) 0.99 (0.50 to 1.95) 2.10 (1.09 to 4.04) 1.14 (0.59 to 2.20) 1.57 (0.83 to 3.00) 1.76 (0.93 to 3.34)

*Reference category.
†Participants met the OARSI responder criteria if (a) relative change in AUSCAN pain or function was ≥50% and absolute change was ≥20 or (b) at least two of the following applied:
relative change in pain ≥20% and absolute change ≥10, relative change in function ≥20% and absolute change ≥10 or participants reported they were better, much better, or
completely recovered on the global assessment of change question. Absolute change (baseline—follow-up score) and relative change (absolute change/baseline score) were calculated
after AUSCAN measures were scaled from 1 to 101 to avoid dividing by 0 when calculating relative change.24 Responses in the ‘better’, ‘much better’ or ‘completely recovered’
categories on the global assessment of change question were defined as ‘improvement’.
‡Adjusted for age, gender, social class, General Practitioner (GP) practice and length of time with a hand condition and the other main effect of interest.
AUSCAN, Australian Canadian Hand Osteoarthritis Index; HEx, hand exercise; JP, joint protection; OA, Osteoarthritis.
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Table 3 Treatment effectiveness for secondary outcome measures by main treatment effects

Outcome measure

3 months 6 months 12 months

No JP* JP No HEx* HEx No JP* JP No HEx* HEx No JP* JP No HEx* HEx

n 130 127 127 130 130 127 127 130 130 127 127 130
Global assessment of change (%)
n (%) Improved† 39 (30) 43 (34) 29 (23) 53 (41) 30 (23) 52 (41) 28 (22) 55 (42) 34 (26) 46 (36) 28 (22) 51 (39)
Adjusted OR(95% CI) 1.23 (0.67 to 2.25) 2.48 (1.33 to 4.60) 2.71 (1.39 to 5.25) 2.79 (1.44 to 5.40) 1.82 (0.96 to 3.45) 2.22 (1.20 to 4.11)

AUSCAN pain (0–20)
Mean (SD) 9.0 (3.5) 9.3 (3.0) 9.5 (3.4) 8.8 (3.1) 9.4 (4.0) 9.0 (3.9) 9.4 (4.0) 9.0 (3.9) 9.4 (3.9) 9.6 (3.8) 9.9 (3.7) 9.1 (3.9)
Adjusted mean difference (95% CI) 0.01 (−0.71 to 0.74) −0.31 (−1.03 to 0.42) −0.79 (−1.70 to 0.12) 0.06 (−0.85 to 0.97) −0.09 (−0.99 to 0.81) −0.35 (−1.27 to 0.56)

AUSCAN stiffness (0–4)
Mean (SD) 1.5 (1.0) 1.5 (1.0) 1.6 (1.0) 1.4 (1.0) 1.6 (1.0) 1.4 (1.0) 1.5 (1.0) 1.5 (1.0) 1.6 (1.0) 1.5 (1.0) 1.7 (0.9) 1.5 (1.0)
Adjusted mean difference (95% CI) 0.02 (−0.19 to 0.22) −0.13 (−0.33 to 0.07) −0.21 (−0.43 to 0.02) 0.11 (−0.11 to 0.33) −0.05 (−0.27 to 0.17) −0.14 (−0.36 to 0.08)

AUSCAN function (0–36)
Mean (SD) 15.1 (7.7) 15.3 (6.9) 15.9 (7.7) 14.5 (6.8) 14.4 (7.9) 14.9 (7.5) 15.3 (7.7) 14.1 (7.7) 15.1 (7.9) 16.3 (7.5) 16.3 (7.6) 15.1 (7.8)
Adjusted mean difference (95% CI) −0.61 (−1.96 to 0.74) −0.70 (−2.03 to 0.62) −0.36 (−1.85 to 1.14) −0.51 (−2.04 to 1.02) 0.51 (−1.08 to 2.10) −0.60 (−2.18 to 0.98)

AUSCAN total (0–12)
Mean (SD) 5.0 (2.2) 5.0 (1.9) 5.3 (2.1) 4.7 (1.9) 5.1 (2.3) 4.8 (2.3) 5.1 (2.4) 4.9 (2.3) 5.2 (2.2) 5.3 (2.3) 5.5 (2.2) 5.0 (2.3)
Adjusted mean difference (95% CI) −0.06 (−0.45 to 0.33) −0.25 (−0.64 to 0.14) −0.43 (−0.91 to 0.06) 0.09 (−0.39 to 0.57) −0.03 (−0.51 to 0.46) −0.26 (−0.74 to 0.22)

Arthritis self-efficacy for pain (1–10)
Mean (SD) 5.5 (1.9) 6.3 (1.8) 5.8 (2.0) 6.0 (1.7) 5.7 (1.9) 6.5 (1.7) 6.0 (1.8) 6.1 (1.8) 5.4 (2.0) 6.0 (1.8) 5.5 (1.9) 5.8 (2.0)
Adjusted mean difference (95% CI) 0.66 (0.24 to 1.08) 0.16 (−0.25 to 0.58) 0.74 (0.30 to 1.19) 0.09 (−0.37 to 0.55) 0.54 (0.07 to 1.02) 0.16 (−0.33 to 0.65)

Hand pain severity last 3 days (0–10)
Mean (SD) 4.4 (2.2) 4.3 (1.9) 4.6 (2.1) 4.1 (2.0) 4.1 (2.2) 4.4 (2.1) 4.1 (2.1) 4.4 (2.2) 4.5 (2.2) 4.6 (2.3) 4.8 (2.2) 4.3 (2.3)
Adjusted mean difference (95% CI) −0.29 (−0.75 to 0.17) −0.09 (−0.56 to 0.38) 0.06 (−0.46 to 0.58) 0.53 (0.01 to 1.05) 0.03 (−0.53 to 0.59) −0.28 (−0.84 to 0.27)

Severity of worse problem in the last 3 days (0–10)
Mean (SD) 4.7 (2.3) 4.7 (2.2) 5.0 (2.3) 4.5 (2.2) 4.8 (2.4) 4.7 (2.6) 4.9 (2.5) 4.7 (2.4) 4.9 (2.2) 4.8 (2.4) 5.2 (2.2) 4.5 (2.3)
Adjusted mean difference (95% CI) −0.23 (−0.75 to 0.30) −0.27 (−0.78 to 0.24) −0.42 (−1.07 to 0.24) −0.01 (−0.65 to 0.62) −0.33 (−0.90 to 0.23) −0.49 (−1.08 to 0.10)

Satisfaction with hand function in the last 3 days (0–10)
Mean (SD) 4.8 (2.3) 4.4 (2.2) 4.9 (2.3) 4.3 (2.1) 4.5 (2.4) 4.1 (2.4) 4.2 (2.5) 4.4 (2.4) 4.9 (2.2) 4.8 (2.4) 5.2 (2.2) 4.5 (2.3)
Adjusted mean difference (95% CI) −0.45 (−0.98 to 0.08) −0.43 (−0.96 to 0.11) −0.57 (−1.15 to 0.01) 0.37 (−0.22 to 0.95) −0.19 (−0.75 to 0.38) −0.46 (−1.06 to 0.14)

Grip strength (lbs)

Mean (SD) N/A N/A N/A N/A 43.2 (22.8) 41.0 (20.8) 41.3 (21.7) 43.0 (22.0) N/A N/A N/A N/A
Adjusted mean difference (95% CI) N/A N/A −1.04 (−4.16 to 2.07) 1.17 (−2.13 to 4.46) N/A N/A

Pinch strength (lbs)
Mean (SD) N/A N/A N/A N/A 9.2 (3.5) 8.8 (3.6) 8.8 (3.4) 9.2 (3.7) N/A N/A N/A N/A
Adjusted mean difference (95% CI) N/A N/A −0.27 (−0.88 to 0.34) 0.33 (−0.29 to 0.95) N/A N/A

Grip ability test (seconds)
Mean (SD) N/A N/A N/A N/A 33.9 (19.2) 31.3 (10.8) 34.5 (19.4) 30.8 (10.6) N/A N/A N/A N/A
Adjusted mean difference (95% CI) N/A N/A −1.96 (−5.67 to 1.76) −2.06 (−5.73 to 1.60) N/A N/A
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instruction in hand exercises was more effective in reducing
hand pain and disability than no instruction in hand exercises,
and found there was no statistically significant difference in the
number of ‘responders’ between those receiving and not receiv-
ing hand exercises. Participants receiving joint protection educa-
tion reported improved pain self-efficacy at 3- , 6- and 12-
months.

The research question arose from clinical practice and was
shaped by OT and patient and public involvement.13 We fol-
lowed the OMERACT-OARSI recommendations for design and
conduct of clinical trials of OA.16 Our trial, therefore, had
good internal validity with adequate sample size, high
follow-up rates and strategies to minimise potential therapist
effect. However, because we selected volunteers who indicated
that they were able and willing to participate in an OT pro-
gramme, the results may not be generalisable to all older adults
with hand OA.

All participants received the same advice and leaflet from the
research nurse on entry into the trial prior to randomisation,
and there were no differences between groups in the timing of
this. Additional intervention was delivered using the same
protocol for timing of treatment appointments for each arm (no
additional treatment; joint protection; hand exercises; joint pro-
tection and hand exercises) and appointments for classes were
monitored. Benefit of classes may have been diluted at 3 months
as some participants failed to attend the first set of classes avail-
able so were still completing classes after the 3-month
follow-up.

Reviews of non-surgical treatments for hand OA31–33 and
international guidelines7 8 have identified a gap in evidence for
the effectiveness of non-pharmacological approaches in the
management of hand OA in community-dwelling older adults.
Guidelines acknowledge that the strength of the evidence under-
pinning recommendations for self-management is weak. They
highlight one RCT12 comparing a joint protection programme
plus home-based hand exercise (range of motion) versus infor-
mation alone in 40 patients with hand OA. Stamm’s study,
while small, has been instrumental in informing clinical guide-
lines for hand OA.7 8 More recently, Stukstette et al11 investi-
gated the effectiveness of an intensive group-based
multidisciplinary treatment programme incorporating self-
management, ergonomic principles and exercises. The findings
of this study in participants recruited from rheumatology clinics
suggest that such a programme is not effective in the short term.

Our study has added to this evidence by investigating the inde-
pendent effects of each intervention and demonstrating the effect-
iveness of joint protection in hand OA. All exercises were
supervised in the classes by OTs experienced in treating hand OA,
however, as we did not measure biomechanical outcome, we
cannot determine whether our exercise programme had any effect
(positive or negative) on joint deformities. Adherence to home
exercises was good—those allocated to hand exercises performed
a structured exercise programme more often than those who were
not—but gains in grip strength and other performance measures
were not shown to be statistically significant, contrary to findings
of others.32 Adherence to joint protection approaches was also
good, and it is possible that once joint protection principles are
established, they may be easier to sustain in the shorter term, but
the benefits tailor off in the longer term.

Although the magnitude of benefit for joint protection was
lower than our prespecified minimally clinically important dif-
ference, it still reached statistical significance due to the add-
itional power available in our study from an overestimation of
the percentage of participants meeting the OARSI responder
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criteria in the sample size calculation. Our study, therefore, adds
to the evidence for expected differences between interventions
and comparators for non-pharmacological studies in commu-
nity-dwelling populations, 50 years and older, with hand OA.

In clinical practice, only those patients who seek help are
treated and only a small subgroup of the population with disab-
ling hand pain in community-dwelling populations, aged
50 years and older, see an OT (3% in a 12-month period).6 Our
eligible study population was defined using criteria recom-
mended in secondary care settings,16 and the treatment
approaches should, therefore, be generalisable to patients who
are referred to OT. Our findings also highlight the feasibility of
supporting self-management in community settings and offer
strategies to close the gap between what patients should
receive7–9 and what therapies are offered.6

While hand OA is common, and has a significant impact and
associated disability,34 consultations with a General Practitioner
(GP) are low.6 People with hand problems consider the diagnosis of
‘hand OA’ to represent a serious condition, but they often perceive
that nothing can be done.5 Our study population was recruited via
the community using the ACR criteria for hand OA, hence, to have
achieved any improvement in this group is important.

Joint pain in older adults and OA are public health problems
that challenge our healthcare professionals and healthcare delivery
systems. We have produced clear evidence about the most clinically
effective methods of delivering and supporting self-management
at 6 months for older adults with hand OA to justify and inform
guidelines and recommendations. We have shown that support for
self-management, through a joint protection education pro-
gramme delivered by OTs, provides an effective approach for
community-dwelling older adults with hand OA.
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Abstract

Background: There is limited evidence for the clinical and cost effectiveness of occupational therapy (OT)
approaches in the management of hand osteoarthritis (OA). Joint protection and hand exercises have been
proposed by European guidelines, however the clinical and cost effectiveness of each intervention is unknown.
This multicentre two-by-two factorial randomised controlled trial aims to address the following questions:
• Is joint protection delivered by an OT more effective in reducing hand pain and disability than no joint
protection in people with hand OA in primary care?
• Are hand exercises delivered by an OT more effective in reducing hand pain and disability than no hand
exercises in people with hand OA in primary care?
• Which of the four management approaches explored within the study (leaflet and advice, joint protection, hand
exercise, or joint protection and hand exercise combined) provides the most cost-effective use of health care
resources

Methods/Design: Participants aged 50 years and over registered at three general practices in North Staffordshire
and Cheshire will be mailed a health survey questionnaire (estimated mailing sample n = 9,500). Those fulfilling the
eligibility criteria on the health survey questionnaire will be invited to attend a clinical assessment to assess for the
presence of hand or thumb base OA using the ACR criteria. Eligible participants will be randomised to one of four
groups: leaflet and advice; joint protection (looking after your joints); hand exercises; or joint protection and hand
exercises combined (estimated n = 252). The primary outcome measure will be the OARSI/OMERACT responder
criteria combining hand pain and disability (measured using the AUSCAN) and global improvement, 6 months
post-randomisation. Secondary outcomes will also be collected for example pain, functional limitation and quality
of life. Outcomes will be collected at baseline and 3, 6 and 12 months post-randomisation. The main analysis will
be on an intention to treat basis and will assess the clinical and cost effectiveness of joint protection and hand
exercises for managing hand OA.

Discussion: The findings will improve the cost-effective evidence based management of hand OA.

Trial registration: identifier: ISRCTN33870549
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Background
Osteoarthritis (OA) is the commonest form of arthritis in
the UK. It is the source of most of the musculoskeletal
pain and disability in adults aged 50 years and over [1] and
the hand is one of the most common sites of pain and
osteoarthritic change in this age-group [2,3]. In a large
cross-sectional survey of older adults with musculoskeletal
hand problems in North Staffordshire, participants
reported significant hand pain and disability, which
affected their everyday lives [4]. The majority of people
with hand OA are managed in primary care but often core
treatments recommended by European and UK guidelines
are not given [5] and patients report dissatisfaction with
management [6]; ‘I went to the GP (he) gave me a form...
with osteoarthritis or something, whatever they call it. I
thought that wasn’t very helpful. ‘Nothing we can do
about it’ he said and at the time I’d got really bad pain,
which was why I went.... down the thumb. I honestly
wouldn’t ever go back and tell them my hands are playing
up ‘cause he said there was nothing they could do’ [6]. As
a consequence few people with hand problems visit their
general practitioner (GP), even when severely affected [4],
and even fewer attend for occupational therapy (OT) [7].
In our survey, only 3% of those with severe disability
reported seeing an occupational therapist (OT) in the last
year [4] despite the fact that OTs commonly deliver core
treatments for people with hand OA.
Joint protection and hand exercises are core compo-

nents of OT. Joint protection aims to reduce pain, disabil-
ity and improve function through the use of ergonomic
approaches such as altering movement patterns, modifica-
tion of task and environment, and use of assistive devices
[8]. Patients are helped to understand how strain on the
joint when carrying out daily activities can contribute to
joint pain and potentially promote joint deformity. Hand
exercises also aim to reduce pain and disability, and
improve physical functioning and grip strength [9]. Studies
in patients with lower limb OA suggest that exercise ther-
apy may delay or even prevent the onset of disease [10]
although its effectiveness in hand OA is still uncertain.
Increasingly, OTs use educational-behavioural

approaches to enhance the use of self-management and
behaviour change interventions such as exercise and
joint protection [8,11,12]. Goal-setting and problem-sol-
ving, with adequate time to practice new skills in order
to develop new habits and routines, are used to facilitate
uptake of exercise and joint protection techniques
[11,12].
Despite the fact that joint protection and hand exer-

cises are frequently used by OTs and physiotherapists
(PTs) in the management of hand OA, and have been
recommended for all patients in the European League
Against Rheumatism (EULAR) recommendations [13],

systematic reviews conclude there is a paucity of evi-
dence to support these interventions [14-16]. One trial
in secondary care demonstrated modest benefits of joint
protection plus hand exercises compared with an educa-
tion leaflet for hand OA [17]. A study of yoga exercises
in a hand OA population has shown promising findings
[18].
The EULAR recommendation to provide joint protec-

tion and hand exercises for all patients with hand OA is
based largely on expert opinion and has not been evalu-
ated in high quality randomised controlled trials. The
majority of patients with hand OA will be managed in
primary care and it is therefore important to evaluate
the benefits of hand exercises and joint protection
before the EULAR recommendations can be adopted in
this setting. This paper outlines the protocol for the Self
Management in Osteoarthritis of the Hand (SMOotH)
trial.

Trial development
The trial was designed with key stakeholders: OTs with
experience of treating patients with hand OA, and
research users with experience of living with or caring
for someone with hand OA.

Occupational Therapists
We have established a clinical advisory group of 10 OTs
working in hand therapy and musculoskeletal conditions
in North Staffordshire and Central Cheshire, UK. The
group helped develop the research questions, interven-
tions and the trial design. We have used this approach
successfully in previous studies of physiotherapy [19,20].
The OT clinical advisory group was consulted at all
stages of the study development through four half-day
workshops, and identified the research questions as
important to current clinical practice. These workshops
considered the current best evidence for the manage-
ment of hand OA using critically appraised topics [21].

User involvement
In the UK there is a clear policy directive to involve
patients and the public in research [22]. Such involve-
ment is thought to lead to research which is of clinical
relevance and of better quality [23-26]. We have an
established Research User Group and Virtual User Panel
who provide advice and feedback on trial conduct and
offer patient representation on the trial steering groups.
We will engage both OTs and Research Users

throughout each stage of the trial.

Trial Objectives
Specifically, our study will consider the following main
research questions:
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• Is joint protection delivered by an OT more effective
in reducing hand pain and disability than no joint pro-
tection in people with hand OA in primary care?
• Are hand exercises delivered by an OT more effec-

tive in reducing hand pain and disability than no hand
exercises in people with hand OA in primary care?
• Which of the four management approaches explored

within the study (leaflet and advice, joint protection,
hand exercise, or joint protection and hand exercise
combined) provides the most cost-effective use of health
care resources
These research questions are in line with recommen-

dations of the EULAR guidelines for the management of
hand OA [13]. The study has been designed to meet the
Osteoarthritis Research Society International (OARSI)
recommendations for clinical trials in hand OA [27].

Methods/Design
This is a multicentre two-by-two factorial randomised
controlled trial in community-dwelling older adults of
non-pharmacological interventions [28] with a superior-
ity design [29]. Participants will be allocated to one of
four groups: leaflet and advice; a joint protection pro-
gramme; a hand exercise programme; or a joint protec-
tion and hand exercise programme (see Table 1).

Participants
All participants aged 50 years and over registered with 3
general practices in Central Cheshire and North Stafford-
shire (estimated n = 9,500) will be mailed a health survey
questionnaire asking about their general health and any
hand pain or hand problems experienced for a day or
longer over the past 12 months. Prior to mailing, general
practitioners (GPs) will have the opportunity to screen the
participant list for any exclusions e.g. vulnerable adults,
those with psychiatric illness. Immediately prior to mail-
ing, a deaths and departure check will be completed to
verify that participants are still registered at the GP prac-
tice and have not recently died or left the practice. To
avoid contamination between participants only one person
for each address will be considered eligible for the study.
This will avoid any contamination of interventions
between individuals in the same household. The first per-
son from the household to respond to the survey will be
deemed eligible.

All participants responding to the health survey ques-
tionnaire will be screened for eligibility. Those who meet
the eligibility screen (see Table 2) will be contacted by
post with a letter outlining the trial, a further study infor-
mation sheet, and an invitation to telephone the research
centre should they wish to attend for clinical assessment.
Those who wish to take part will be asked to make an
appointment to have a brief clinical assessment by a
research nurse, undertake a further phase of eligibility
screening (see Table 3) and a face-to-face consent proce-
dure. At the end of the clinic, details of eligible partici-
pants will be forwarded to the research centre and
participants will be randomised to one of four groups: leaf-
let and advice; joint protection (looking after your joints);
hand exercises; or a combined intervention of joint protec-
tion and hand exercises.

Eligibility criteria
Participants included in the trial will be aged 50 years and
over identified from general practice registers. Eligibility
criteria for each stage of the study are based on the recom-
mendations of the OARSI task force on design and con-
duct of clinical trials in hand OA [27]. Inclusion criteria
are: males and females; aged 50 years and over; fulfilling
the American College of Rheumatology (ACR) definition
of symptomatic hand osteoarthritis [27,30], or sympto-
matic thumb base OA on clinical assessment; no other
household member participating in the trial; ability to
understand and capable of giving written informed con-
sent. Exclusion criteria are: consultation or treatment for
this hand problem in the previous 6 months including an
intra-articular joint injection to wrist, fingers or thumb,
fractures or significant injury or surgery to the wrist or
hand [27]; consultation for this hand problem with an
occupational therapist or physiotherapist; red flags, e.g.
history of serious illness or disease (e.g. stroke), progres-
sive neurological signs, acute swollen joint; those with a
diagnosis of inflammatory arthritis (e.g. rheumatoid arthri-
tis (RA), psoriatic arthritis); minimal pain and function on
the Australian/Canadian hand outcome score (AUSCAN)
[31] pain < 5 and function < 9) [27]. Individuals with co-
existing hand conditions, such as carpal tunnel syndrome,
Dupuytrens contracture, trigger finger, will not be
excluded unless the condition is deemed at the clinic to be
the primary cause of the hand problem.

Table 1 Two by two factorial randomised trial: leaflet and advice, joint protection, hand exercises, joint protection
and hand exercises

Leaflet and advice alone Joint protection

Leaflet and advice alone Leaflet and advice Leaflet and advice
Joint protection

Hand exercises Leaflet and advice
Hand exercises

Leaflet and advice
Hand exercises and joint protection

Rows and column headings indicate possible interventions, cells indicate the four possible treatment allocations.
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Clinic assessment procedures
Invitation to the clinic
Respondents to the health survey questionnaire who
meet the eligibility criteria and provide written consent
to further contact will be sent a letter of invitation and
a study participant information sheet outlining the
SMOotH Study and the details of reimbursement for
their travel to the clinic. Non-responders will be sent a
reminder invitation two weeks later. Those willing to
take part in the study will be booked into the next con-
venient appointment for the assessment clinic and a let-
ter of confirmation and baseline SMOotH questionnaire
mailed. The assessment clinic is expected to last
approximately one hour. Participants’ baseline question-
naire will be checked for completion by the research
nurse at the clinic assessment.
Participants who do not attend clinic for their speci-

fied appointment will be sent another letter asking them
to re-contact the research centre and to book another
appointment if they still wish to participate.
On arrival at the clinic the study will be discussed

with participants and written informed consent taken
prior to assessment and randomisation.
Prior to assessment, all participants will undertake

screening to identify possible red flags indicative of
potentially serious pathology, e.g. recent trauma to the
hands likely to have resulted in significant tissue
damage, and acutely swollen and painful hand joints.
Further screening will be carried out to determine
whether the participants meet the eligibility criteria (see

Table 3). This will include examination of the hand
joints for features of hand OA using the ACR Classifica-
tion and whether the participant has thumb base OA.
Participants’ availability to attend OT sessions in the
next 3 months will be ascertained.
Participants who consent to participate in the study

and meet the eligibility criteria will be invited to under-
take a research interview and hand function assessment
with a research nurse [32,33]. Assessment equipment
(Jamar Dynamometer and B&L Pinch Gauge [33]) will
be calibrated prior to the start of the study.
Irrespective of whether they are randomised, all parti-

cipants attending the clinic will receive out of pocket
expenses, an information leaflet and advice. Those who
do not consent to be part of the trial or are ineligible
will be asked for their consent to use the information
already provided for the study and given advice to con-
sult their GP if their hand problems continue to be
troublesome. Consent forms and assessment documen-
tation will be placed in secure storage at the research
centre.
The GP will be notified whether the participant has

been recruited to the trial. Any significant abnormalities
identified in the clinic will be communicated to their
GP via a post-clinic fax and letter.
Participant timeline
Participant flow can be seen in Figure 1. Follow-up will
be at 3 months, 6 months and 12 months after rando-
misation to evaluate short, medium and longer-term
outcome. Six-months after attending the baseline

Table 2 Eligibility criteria assessed on the health survey questionnaire

Participants will be eligible to be invited to the baseline nurse clinical assessment if they meet the following criteria on the health survey
questionnaire:

• Give consent to further contact

• Report hand pain in the last 12 months

• Report hand pain aching or stiffness on “some days”, “most days” or “all days” in the last month

• Have an AUSCAN pain score > = 5 or an AUSCAN function score > = 9

• Report they have not:

a. seen an occupational or physiotherapist for their hand in the last 6 months

b. injured their hands badly enough to see a doctor in the last 6 months

c. had any hand operations in the last 6 months

d. had any hand injections in the last 6 months

• No other household member is participating in the trial

Table 3 Eligibility criteria assessed by the research nurse at the baseline nurse clinical assessment

Participants will be randomised to the trial if they meet the following criteria at the baseline nurse clinical assessment:

• Give informed consent to participate in the trial

• Meet the ACR criteria for features of hand OA (symptoms previously assessed on health survey) or have unilateral or bilateral thumb base OA

• Do not have a clinical “red flag” indicative of potentially serious pathology

• Able to attend OT classes
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assessment clinic, randomised participants will receive a
self-administered questionnaire and an invitation to
attend a brief clinical assessment of hand functional per-
formance by a research nurse, using the same proce-
dures as at baseline. The 3- and 12-month follow-up
will be undertaken by self-administered postal question-
naire alone.

Trial Procedures
Recruitment and retention strategies
Standard research centre procedures will be followed to
maximise follow up. Non-responders to the health sur-
vey will receive a postcard reminder at 2 weeks followed
by a second questionnaire 2 weeks later. If there is still
no response, no further contact will be made. At 3- and

 

 

Mailed invitation to attend 
clinical assessment  

Adults aged 50 years and over 
registered with 3 GP practices  

Screening questionnaire 
returned and assessed for trial 

eligibility  

Eligible sample for 
randomisation 

Clinical assessment attended 
and baseline questionnaire 

completed 

Screening questionnaire 
mailed 

Exclude by GP after 
screening participant list  

Exclude: Non-
response/refused 

screening questionnaire  

Exclude: Did not meet 
eligibility criteria (table 2) 

Non-response/ did not want 
or unable to attend clinical 

assessment 

Did not meet eligibility 
criteria at clinical 

assessment (table 3) 

Leaflet and advice Joint protection Hand exercises Both 

3-month postal questionnaire 

6-month postal questionnaire (including diary) and clinic assessment 

12-month postal questionnaire 

No further contact 
with research 

centre 

Receive leaflet 
and advice   

Advised to see 
GP if symptoms 
continue to be 
troublesome  

No further contact 
with research 

centre  

Receive leaflet and advice 
intervention  

Receive baseline diary for 
completion at home 

GP informed of 
participants’ study 

involvement  

Randomisation 

Figure 1 Recruitment flow chart.
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12-month follow-up, randomised participants will
receive postcard reminders and follow-up question-
naires. Non-responders will be approached for Mini-
mum Data Collection (MDC) 2-weeks after the second
questionnaire is mailed. MDC is a shorter version of the
health survey questionnaire and will be used to collect
the primary outcome measure (OARSI/OMERACT
responder criteria) along with date of birth, age and
gender to ensure the data are provided by the intended
participant. MDC is completed on the telephone, or by
post where consent to telephone contact has not been
given. The reminder process for baseline and 6 month
nurse clinic attendance will include an initial invitation
to attend the clinic, and a reminder sent two weeks
later. At 6-months, if there is still no response, the fol-
low-up questionnaire will be mailed to participants but
without an invitation to attend the clinical assessment.
If there is still no response after a further 2 weeks,
MDC will be completed if possible. Participants failing
to attend an assessment appointment will be offered a
second appointment. At all stages of the trial, any rea-
son for non-participation will be recorded, if given.
Consent
Only participants giving consent to further contact on the
health survey questionnaire will be mailed an invitation to
attend the baseline nurse clinical assessment. Face-to-face
consent will also be obtained by the research nurse at the
baseline clinical assessment. This consent procedure
includes consent to receive follow-up mailings, randomisa-
tion to one of four treatment approaches and to attend a
follow-up assessment clinic at 6 months. The research
nurse will also ask participants if they give consent for the
research team to access their medical records. If they do,
their medical records will be tagged using an electronic
computer system, to support a later review of consultation
records. Participants will be informed of the right to with-
draw from the study at any time and for any reason with-
out prejudice to future care. Participants will not receive
any further mailings if they wish to withdraw from the
study at any time.
Confidentiality
Participants will be assured of confidentiality and parti-
cipant details will not be made available to anyone out-
side the study team. GPs will be informed of their
patients’ willingness to be part of the study and their
agreement for their inclusion will be ascertained. All
participants excluded from entry into the trial at any
stage will be offered standard information, on request,
by the Principal Investigator and advised to consult
their GP should their symptoms remain troublesome.
Randomisation sequence generation, allocation
concealment, implementation
Randomisation will be completed at the Arthritis
Research UK Primary Care Centre by administrative

staff with no clinical involvement in the trial. Details of
participants eligible for randomisation will be passed to
Centre administrative staff by the research nurse after
each research clinic. Administrative staff will enter
details of those eligible for randomisation into a Micro-
soft ACCESS database (housed in a separate geographi-
cal location to where the clinical assessments will be
conducted). Randomisation will be implemented using
random permuted blocks of size 4. The blocks will be
selected at random using a random number generator
within the ACCESS database and will be selected sepa-
rately for each GP practice. The randomised treatment
of the next patient in the trial will be concealed to both
administrative and OT staff until the point of randomi-
sation. Randomisation will be completed using an allo-
cation ratio of 1:1:1:1.
Blinding/masking
During the data collection phase, both the trial nurse and
treating OTs will be blind to the block size used in the
randomisation procedure. The research nurse will remain
blind to treatment allocation until all data collection
(including baseline and follow-up) has been completed.
Success of blinding will be recorded by the research
nurse in the clinic assessment at 6 months and during
MDC over the telephone. The trial statistician will be
blind to treatment allocation until the main treatment
analysis has been completed.
To ensure the nurse and trial statistician remain blind

to treatment allocation the following will be observed:

• The password for the database and where it is to
be stored will not be known by the statistician.
• Treatment arms in the treatment database will
always be stored as ABCD and the key to un-blind
the treatments will only be known by the database
designer and administrative staff executing the
randomisation.
• The research nurse will emphasise to participants
at the 6-month clinic assessment that they should
not reveal what treatment they have received.
• The nurse will not have access to any of the data-
bases. Any information passed to the research nurse
(such as participant name, address and appointment
time) will be done via the administrative assistant.
• Consent to participate in the trial will be done by
the research nurse who will be unaware of which
treatment the patient has been randomised to
receive.

Research nurse training
To ensure standardisation, three qualified research
nurses will receive training in the use of pre-defined
protocols for all components of the research assessment.
Training on using the protocols will be carried out prior
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to the clinic commencement and the protocols will be
described in a Research Nurse Assessment Manual
which will be available for use throughout the study per-
iod. A pilot study of the procedures using the training
manual will also be undertaken.
At regular periods throughout the study, audits will be

conducted to ensure quality and consistency of the
research nurse assessment.
Study Setting
The study will be conducted in primary care. The setting
will be general practices and OT outpatient facilities in
Central Cheshire and North Staffordshire, UK. The GP
practices, from which the participants will be recruited,
cover a heterogeneous population, both socio-economically
and geographically. The nurse assessment clinics will be
conducted in GP practices and OT departments in local
NHS hospitals. Those conducted in OT departments will
be carried out in different areas and at different times to
the OT interventions. Each clinic will be staffed by a
research nurse who will be assisted by receptionists
employed by the GP practice or NHS. Two sites in North
Staffordshire and Central Cheshire will deliver all 3 OT
interventions.
Training of Occupational Therapists
OTs delivering the intervention will initially participate
in two consensus workshops to determine the most rele-
vant, evidence-based, joint protection principles and
hand exercises for use in hand OA. A literature review
and analysis of evidence for joint protection and hand
exercises for hand OA and RA will identify a range of
principles and exercises that may be used in practice.
The OTs will then be asked to identify up to 10 key
joint protection and energy conservation principles con-
sidered relevant for hand OA (for example, ‘distribute
load over several joints’, ‘modify environment to support
ergonomic/joint protection principles’) and to identify
key range of movement and strengthening exercises for
the fingers, thumb and hand.
A pool of 12 OTs (2 groups of 6), with a particular

interest or expertise in hand OA, will be given two days
training at a local OT hospital site by the leader of the
OT programme (AH). The OTs will be trained in the
principles of patient education and factors affecting
adherence and behaviour, including the principles of
self-efficacy [34], prior to being introduced to the joint
protection and hand exercise programme. The joint pro-
tection and hand exercise programmes will use Self-Effi-
cacy Theory [34], the Health Belief Model [35], self-
management cognitive-behavioural theory [36], motor
learning and adult education as their basis, and will
focus on addressing specific factors to support the use
of joint protection techniques and hand exercises.
OTs will have the opportunity to practice teaching

techniques, joint protection methods and hand exercises.

Further details of the programme will be available from
the Principal Investigator (KD).
Interventions
There will be four treatment arms to the study; leaflet
and advice; joint protection delivered by an occupational
therapist in a group setting; hand exercises delivered by
an occupational therapist in a group setting; and joint
protection combined with hand exercises delivered by
an occupational therapist in a group setting.
Previous studies suggest that people with hand OA do

not consult their GP very often about their symptoms and
adopt their own approaches to self-management, which
may or may not have beneficial effects. In order to stan-
dardise information given to participants, all eligible parti-
cipants will receive information on GP headed notepaper
from a research nurse prior to randomisation. Participants
will be instructed to continue with their own self-manage-
ment approaches, which they will be asked to record, will
receive standardised advice on the use of analgesia and
will be given the Arthritis Research UK leaflets ‘Osteoar-
thritis’ and ‘Looking after your joints when you have
arthritis’ http://www.arthritisresearchuk.org. Relevant sec-
tions in the booklets will be highlighted and discussed. A
leaflet on GP headed notepaper, which includes general
information on looking after the joints of the hand, how to
use the leaflets, and advice to consult their GP if symp-
toms continue to be troublesome, will be provided. Partici-
pants will also receive NICE good practice guidance [37]
and advice on effective pain management with the use of
paracetamol as first line analgesia, and advice on when to
consult their GP. Co-interventions will be recorded and
avoided during the first six months of the study.
Leaflet and advice The intervention will be delivered as
described above without any additional OT classes.
OT Interventions Participants randomised to any one of
the OT interventions will receive in addition to the
above, four group sessions held once a week with 4-6
participants. A pool of 12 OTs will be trained to deliver
the interventions. In order to develop rapport between
participants and therapist it is planned that the same OT
will conduct all four sessions. Non-trial co-interventions
e.g. splinting, will be avoided during the first six months
of the study and recorded if given. To reduce any poten-
tial bias, each OT will rotate throughout the interventions
every three months. Rotation will be determined by the
availability of the OTs to deliver the specific intervention,
that is, the single component interventions, or the com-
bined programme.
All three OT interventions will include a general

introduction, education on hand OA and its manage-
ment, and management of pain during everyday activ-
ities. The OT interventions will be supported by leader
and participant manuals which will be used to promote
treatment adherence and to standardise delivery of the
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OT interventions. Flipcharts will be used as teaching
aids, which will identify key points to be addressed
within each session, and copies of the pre-written charts
will be included in the leader manuals.
Participants will be encouraged to practice techniques

taught in the sessions and illustrated in the participant
manual, by setting weekly action plans, homework pro-
grammes and weekly review of progress. Participants
will be encouraged to continue with their own self-man-
agement approaches, which they will be asked to record
in their participant manual.
Joint protection classes
The OT intervention will be based on that previously
used in inflammatory arthritis and adapted for hand
OA, with particular attention to hand and thumb pro-
blems [11,12]. Supervised kitchen activities will be
undertaken with participants in pairs to allow demon-
stration and practice of new skills. Classes will be deliv-
ered over 4 group sessions (maximum 1 hour each
session).
Hand exercise classes
Hand exercises to strengthen muscles and mobilise
joints will be developed from those identified in the
consensus workshops. These will form the basis of the
exercise classes which will be demonstrated and prac-
tised with participants seated around a large table.
Classes will be delivered over 4 group sessions (maxi-
mum 1 hour each session).
Joint protection with hand exercises
Participants will receive both joint protection and hand
exercises over 4 group sessions (maximum 11/2 hours
each session).

Attendance protocol
The OT will be faxed a copy of the participant consent
and a standard proforma prior to each session. The pro-
forma will contain the participant identifier, the type of
intervention to be delivered and the session number. At
each class, the OT will confirm these details, indicate
whether participants have attended and then fax the
form to the study co-ordinator (SH) who will then audit
adherence to the attendance protocol. The OTs will
record the type of intervention received by each partici-
pant and the length of time of each treatment session
on the proforma. Participants will be required to attend
a minimum number of sessions. Participants failing to
attend session 1 will be invited to attend session 1 of a
subsequent round. Session 4 will be designed to sum-
marise the content of the previous sessions. Participants
failing to attend session 4, and not having completed
sessions 2 and 3, will be invited to session 4 in a later
round. Participants failing to attend session 2, 3 or both,
will only be invited to repeat the missed sessions if
requested by the OT or participant.

Audit of OT interventions
In addition to the standard proforma, an audit for the
group intervention will be devised based on the leader
manuals. The study co-ordinator will use these to carry
out random audits to assess adherence to the interven-
tion protocol.

Monitoring and reporting of harms
If a patient experiences an adverse event the OT con-
cerned will inform the study coordinator by fax or tele-
phone. The co-ordinator will investigate and record all
details of the incident on an “adverse event” form. The
Principal Investigator will be notified of the event, and
will determine any follow-up action as required, e.g.
referral to the participant’s GP. All adverse events will
be reported to the Data Monitoring Committee and the
Trial Steering Committee.

Equipment
All OT sites will be provided with a standardised equip-
ment package for the delivery of the joint protection
and exercise programmes. An equipment inventory is
available on request from the study co-ordinator.

Electronic OT mailing list
In order to enhance protocol adherence and to offer
support to the OTs involved in the trial, the Principal
Investigator and study co-ordinator will set up a shared
electronic mailing list for participating therapists.

Pilot study
Up to 6 participants will be invited to attend a pilot
study of the OT intervention. These participants will be
members of the Centre Research Users Forum and will
have a history of hand OA. The pilot study will be
based on the combined programme of hand exercises
and joint protection, and will take place at a local OT
Department. The study will test processes and proce-
dures, and any further amendments to the content of
the intervention will be made prior to the commence-
ment of the main trial.

Data collection management and analysis
Primary outcome measure
Study outcomes are documented in Tables 4 and 5, and
are based on previously validated measures [38,39]. The
primary outcome will combine pain and function sub-
scales of the AUSCAN [31,40] and global assessment of
improvement [41] to determine a ‘responder’ using the
OARSI-OMERACT criteria [42] at 6 months post rando-
misation. Response options for the AUSCAN items are
on a 5-point scale ranging from none to extreme, and for
the purpose of this study the AUSCAN validated for use
in older adults with hand pain in the population will be
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Table 4 Secondary outcome measures

Outcome Measurement Scale Time points

AUSCAN pain [31,40] 0-20 HS, 0Q, 3, 6Q, 12, +

AUSCAN stiffness [31,40] 0-4 HS, 0Q, 3, 6Q, 12, +

AUSCAN function [31,40] 0-36 HS, 0Q, 3, 6Q, 12, +

Total AUSCAN [31,40] 0-12 HS, 0Q, 3, 6Q, 12, +

Pain severity in the last 3 days NRS: 0-10 0NA, 3, 6NA, 12

Severity of participant nominated worse problem in the last
3 days [44]

NRS: 0-10 0NA, 3, 6NA, 12

Satisfaction with hand function in the last 3 days NRS: 0-10 0NA, 3, 6NA, 12

Power grip (JAMAR dynomometer) [33] lbs 0NA, 6NA

Pinch grip (B&L pinch gauge) [33] lbs 0NA, 6NA

Grip-ability test (GAT) [32] Timed (seconds) 0NA, 6NA

Short-form 12 (SF-12): physical and mental health
component scores [49]

0-100 HS, 0Q, 3, 6Q, 12

Arthritis self efficacy for pain [50] 1-10 HS, 3, 6Q, 12

Global assessment of change in hand problem [41] Completely recovered/much better/better/no change/worse/
much worse

3, 6Q, 12, +

NRS = Numerical rating scale; HS = Baseline Health Survey; 0Q = Baseline Questionnaire; 0NA = Baseline nurse assessment; 3 = 3-month questionnaire; 6Q = 6-
month questionnaire; 6NA = 6-month nurse assessment; 12 = 12-month questionnaire; + = included in minimum data collection.

Table 5 Tertiary outcome measures

Outcome Measurement Scale Time points

Demographic variables

Age Years HS, 0Q, 3, 6Q,
12, +

Gender Female/Male HS, 0Q, 3, 6Q,
12, +

Marital status Married/Separated/divorced/widowed/cohabiting/single HS

Employment status Working full time/working part time/working full time in the home/
unemployed or seeking work/not working due to ill health or disability/

student/retired

HS

Social class [65] Higher managerial/Higher professional/Lower managerial or professional/
Intermediate occupations/Self employed/Lower supervisory or technical/

Semi-routine/Routine

HS, 0NA

Age when left school Years HS

Leave school to go to full-time education or university Yes/No HS

Age when finished full time education Years HS

Gained qualifications through study as an adult Yes/No HS

Ethnic origin White UK or European/AfroCaribbean/Chinese/Asian
/African/Other

HS

Height Feet and inches or centimetres HS

Weight Stones and lbs or kilograms HS

Measures to define trial inclusion/exclusion

Hand pain in the last year Yes/No HS

Pain, aching or stiffness in your hands in the last month
[30]

No days/Few days/Some days/Most days/All days HS, 0Q, 0NA,
3, 6NA, 12

Seen OT or PT for hand problem in last 6-months No/Right hand only/Left hand only/Both hands HS, 0NA1

Injured hands badly enough to see a doctor in last 6
months

No/Right hand only/Left hand only/Both hands HS, 0NA1,
6NA

Had a hand operation in the last 6 months No/Right hand only/Left hand only/Both hands HS, 0NA1,
6NA

Joint injection (fingers, thumbs or wrist) in the last 6
months

No/Right hand only/Left hand only/Both hands HS, 0NA1

Clinical red flags (e.g. swollen painful hot hands or
recent trauma to the hands)

Yes/No 0NA, 6NA
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Table 5 Tertiary outcome measures (Continued)

Clinical assessment for hand swelling, nodes,
enlargement or deformity

Yes/No for joints required to apply the ACR criteria for hand OA (ref) 0NA

Characteristics of hand problem

Handedness Right/Left/Both HS, 0NA, 6NA

Hand problems in the last year Yes/No HS

Hand pain location in the last year Right/Left/Both HS, 0NA2,
6NA2

Hand pain manikin [43] Hand area shaded to represent pain 0Q, 3, 6Q, 12

Hand that gives most problem Right/Left/No difference HS, 0NA, 6NA

Number of days with hand pain in the last year [66] Less than 7 days/1 to 4 weeks/> 1 month and < 3 months/3-months or
more

HS

Hand pain severity in the last month NRS: 0-10 (no pain to pain as bad as could be) 0Q

Bothersomeness of hand problems (adapted from [67]) Not at all/slightly/moderately/very much/Extremely 0Q, 3, 6Q, 12

Thumb pain during activity in the last month Yes/No 0NA, 3, 6NA,
12

Ability to make a fist [68] Right: yes/no/unable; Left: yes/no/unable 0NA, 6NA

Length of time with a hand problem HS-years
0NA-Separate response for right and left hand
< 12 months/1 to 5 yrs/5 to 10 yrs/10+ yrs

HS, 0NA

Previous hand surgery Operation details, which hand, timing (< 1 yr ago/1 to 5yrs ago/5 to 10yrs
ago/10+ yrs ago)

0NA, 6NA3

Previous hand injury Injury details, which hand, timing (< 1 yr ago/1 to 5yrs ago/5 to 10yrs
ago/10+ yrs ago)

0NA, 6NA3

Past or present job involved excessive use of hands Yes/No HS

Past or present hobbies or pastimes involved excessive
use of hands

Yes/No HS

Global assessment of change in hand pain since
baseline [41]

Completely recovered/much better/better/no change/worse/much worse 3, 6Q, 12

Global assessment of change in ability to use hands
since baseline [41]

Completely recovered/much better/better/no change/worse/much worse 3, 6Q, 12

Body pain and shoulder function

Pain elsewhere (body manikin) Body area shaded to represent pain lasting for a day or longer in the last
4 weeks

HS, 3, 6Q, 12

Ability to put hands behind head [68] Right: yes/no/unable; Left: yes/no/unable 0NA, 6NA

Perception, impact and quality of life

Illness perceptions Subset of questions from the illness perceptions questionnaire revised
(IPQ-R) [45,51]

HS, 0Q, 3, 6Q,
12

Participation restriction (selected questions from [46]) All the time/most of the time/some of the time/A little of the 0Q, 3, 6Q, 12

- Self-care needs met as and when wanted time/None of the time

- Home looked after as and when wanted

- Belongings looked after as and when wanted

Hand problems make you feel frustrated in the last
month [45]

All days/most days/some days/few days/no days 0Q, 3, 6Q, 12

Adaptation behaviours 0NA, 6NA

- Use gadgets Yes/No to each question

- Help from another person

- Avoidance

- Find a different way of doing something

- Stopping/reducing activities

- Things take longer

- Other (please state)

Quality of life: EuroQol-EQ5-D [47,48] (-0.59-1) 0Q, 3, 6Q, 12

Intervention evaluation

Satisfaction with care received for hand problem Very satisfied/Quite satisfied/no opinion/not very satisfied/not at all
satisfied

3, 6Q, 12
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used [40]. Global assessment of improvement is on a 6-
point scale ranging from completely better to much
worse.
Minimum data collection at each follow-up data col-

lection stage will attempt to capture the primary out-
comes, AUSCAN and global change scores, in the event
of non-response to the mailed follow-up questionnaire.
Secondary and tertiary outcome measures
Self-reported questionnaire at baseline, 3, 6 and 12
months Individual subscales of the AUSCAN (pain, stiff-
ness and function), hand pain manikin [43], average pain
severity over the past 3 days (0-10 numerical rating
scale), severity rating of participant nominated main
functional problem over the past 3 days (0-10 numerical
rating scale) [44], satisfaction with hand function over

the past 3 days (0-10 numerical rating scale), side effects
of treatment and adverse events, co-interventions (from
the medical record download: follow-up visits to the GP,
prescription of medication including NSAIDs and refer-
ral for other treatment such as surgery and from self-
reported questionnaires: self-help remedies, contacts
with private healthcare, over the counter medicines, use
of hand splints), frustration related to hand disability
[45], pain elsewhere (pain manikin), participation
restriction [46], health-related quality of life using the
EuroQol EQ-5D [47,48] and SF12v2 [49], satisfaction
with care (3 and 6 months), Arthritis Self Efficacy pain
subscale [50], Illness Perceptions Questionnaire-Revised
(IPQR) modified for hand OA [45,51] and self-reported
behaviour change using selected questions [52].

Table 5 Tertiary outcome measures (Continued)

Treatment sessions: Number of appointments Too many/About right/Not enough/I did not attend any appointments 3

Treatment sessions: Length of each visit Too long/About right/Too short/I did not attend any appointments 3

Hand exercise frequency [69] Never/Once a week/Twice a week/Three times a week/Four times a week/
Five times a week/Six times a week/Once every day/Twice every day

6Q, 12

Hand exercise frequency in last week [52] Never/Almost never/Sometimes/Fairly often/Very often/Always 0Q, 3, 6Q, 12

Hand exercise duration [69] < Five minutes/5-10 minutes/10-15 minutes/15-30 minutes/30 minutes+/I
don’t do hand exercises

6Q, 12

Behaviour change in last week: energy conservation/
fatigue [52]

(1-6) i.e. average of 5 items each rated as: Never/Almost never/Sometimes/
Fairly often/Very often/Always

0Q, 3, 6Q, 12

- Regular breaks

- Breaking up tasks

- Pacing of activities
- Swapping between light and heavy tasks

- Maintaining good posture whilst sitting, standing,
lifting objects or moving about

Behaviour change in last week: joint protection use [52] (1-6) i.e. average of 5 items each rated as: Never/Almost 0Q, 3, 6Q, 12

- Use two hands to carry things never/Sometimes/Fairly often/Very often/Always

- Avoid gripping or pinching things tightly

- Change the way everyday activities are completed

- Use gadgets/labour-saving devices

- Use stronger, larger joints

Behaviour change in last week: carry on working
through the pain when doing everyday activities [52]

Never/Almost never/Sometimes/Fairly often/Very often/Always 0Q, 3, 6Q, 12

Health care use and co-interventions

Self-report Self-help remedies, contact with NHS and private healthcare, over the
counter medicines, use of hand splints

HS, 0NA, 6Q,
6NA, 12

GP consultation download Number of follow-up visits to the GP, prescription of medication including
NSAIDs and referral for other treatment such as surgery

Continually
collected data

Nurse audit questions

Did the participant un-blind you during the
assessment?

Yes/No 6NA

If yes, what did the participant say and could it have
been avoided?

Text 6NA

If yes, what treatment arm do you think the patient is
randomised to

Leaflet and advice/Had OT, but not sure which OT intervention/Had OT,
joint protection/Had OT, hand exercises/Had OT, joint protection and hand

exercises

6NA

NRS = Numerical rating scale; OT = occupational therapist; PT = Physiotherapist; HS = Baseline Health Survey; 0Q = Baseline Questionnaire; 0NA = Baseline nurse
assessment; 3 = 3-month questionnaire; 6Q = 6-month questionnaire; 6NA = 6-month nurse assessment; 12 = 12-month questionnaire; + = included in minimum
data collection; 1 = time frame last month; 2 = refers to current hand problem; 3 = time frame last 6 months.
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Clinical assessment at baseline and 6 months only
grip strength (JAMAR) [33], pinch strength (B & L
pinch gauge) [33], functional performance using the grip
ability test (GAT) [32]. (See Tables 4 and 5).
Diary
All participants randomised to the trial will be given a
diary to complete at baseline (nurse clinical assessment)
and at 6 months (the primary end point). The diary is
based upon the Activity Record (ACTRE) for patients
with musculoskeletal disorders [53,54]. The diary aims
to capture hand pain and functional limitation experi-
enced when carrying out main activities for each half
hour during a typical weekday and a weekend day, along
with any rest periods taken during the activities. For
each main activity, in each half hour period, participants
will rate their hand pain and hand disability on a 0-3
scale, where 0 represents ‘no hand pain/disability’ and 3
represents ‘a lot of hand pain/disability’. The 6-month
diary will also include open ended questions to ask par-
ticipants if they feel they have benefitted from taking
part in the study and if not what they feel would have
been beneficial. Participants will also be invited to make
any additional comments if they wish.
Target sample size
The main study sample size calculation will be based on
the comparison of participants receiving and those not
receiving hand exercises. The calculation would be iden-
tical for the comparison of joint protection versus no
joint protection, as hand exercises and joint protection
are assumed equally effective and independent treat-
ments [55].
In participants not receiving hand exercises 50% will

receive a leaflet and advice, and 50% will receive joint
protection. We estimate that 25% of participants in the
leaflet and advice group will improve using the OARSI-
OMERACT responder criteria and 45% will improve in
the joint protection group [42,56]. This gives a com-
bined improvement of 35% in participants not receiving
hand exercises, assuming equal allocation of participants
between treatment groups.
Published information is not available to define a

minimum clinical important difference for the primary
outcome measure. Therefore, after a consensus discus-
sion with the OTs we estimate this at 20%, and hence
the estimate of improvement in the group who receive
hand exercises to be 55% (i.e. 35% + 20%). To detect a
difference of 20% or larger between participants receiv-
ing and those not receiving hand exercises, with 80%
power and alpha of 5%, a total of 212 participants with
data at baseline and at 6 months are required. To allow
for a 15% drop-out over the 6 months post randomisa-
tion period, 252 participants will be randomized, i.e. 63
per treatment arm.

Statistical methods, between group comparisons, handling
of non-adherence and missing data
The main statistical analysis will be based on reporting
guidelines for the design and conduct of factorial trials
[55] and will be conducted for all primary and secondary
outcomes. The main treatment analysis will be conducted
blinded to treatment allocation and will be analysed on an
intention to treat basis with all randomised participants
retaining their original randomised group. Outcome mea-
sures that are continuous will be analysed using analysis of
covariance (ANCOVA); for binary outcomes, logistic
regression will be used. The data will be analysed at 3, 6
and 12 month follow-up, however, 6 months is the pri-
mary end point for the study.
An initial treatment model will be fitted (for each pri-

mary and secondary outcome and end-point) to predict
the outcome of interest and will include the two treatment
effects of interest: no joint protection versus joint protec-
tion; no hand exercises versus hand exercises, and their
interaction. If the interaction term is not statistically signif-
icant (p > = 0.05) it will be dropped from the model. The
model will be re-run, and the treatment effects for joint
protection and hand exercises determined individually
from this model, either as mean differences or odds ratios
with associated 95% confidence intervals, as appropriate. If
the interaction term is statistically significant (p < 0.05),
the effect of joint protection and hand exercises will be
evaluated from a model with treatment represented as a 4-
level variable (i.e. leaflet and advice, joint protection, hand
exercises, joint protection and hand exercises) and the
reduced statistical power of this model noted. This model
will also be used as a secondary analysis to compare the
effectiveness of the individual treatments to the leaflet and
advice arm.
All analysis models will be adjusted for the baseline

value of the outcome of interest (with the exception of
the OARSI/OMERACT responder criteria which is not
computable at baseline) and also for age, gender, social
class, length of time with a hand condition and general
practice (covariates defined a priori as those that may
influence treatment outcome). Missing data will be
imputed using the multiple imputation routines in
STATA version 11.0 [57].
A sensitivity analysis will be completed to examine the

effectiveness of joint protection and hand exercises for
those participants attending all four treatment sessions.
This analysis will only be completed if there are suffi-
cient participants attending all four treatment sessions.
Treatment concordance will also be evaluated descrip-
tively by (self-reported) frequency and duration of hand
exercise completion at 3-, 6- and 12-month follow-up.
Generalisability of the trial findings and the success of

the randomisation procedure will be explored descriptively
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by comparing key characteristics of participants at recruit-
ment and each follow-up stage and for each randomised
treatment arm. No interim analyses will be planned during
the trial follow-up period.
Health economics
The purpose of economic evaluation is to inform deci-
sion makers about competing claims for health care
resources. Uncontaminated estimates of costs and effects
of alternative treatments are the key parameters for the
provision of cost effectiveness evidence and, accordingly,
the clinical analytic framework for factorial design ran-
domised controlled trials is not suitable because of the
combination of treatment regimens.
The estimation of cost-effectiveness within this 4-arm

study will focus on the principles of dominance and
extended dominance. Dominance is a straightforward
concept; if an intervention is less effective and more
costly than at least one of its comparators, it is not for
further consideration with regard to the estimation of
cost-effectiveness. Extended dominance is applied in
incremental cost-effectiveness analysis when an inter-
vention is less effective and more costly than a linear
combination of two other strategies; the purpose is to
remove from consideration those strategies whose costs
and benefits are improved by a mixed strategy of two
other alternatives [58]. The practical application of cost-
effectiveness analysis is to compare an intervention with
the next most effective strategy; failure to remove all
dominated or extendedly dominated strategies may lead
to comparisons that are not with the next best alterna-
tive but with irrelevant alternatives.
In the base case analysis, the estimation of costs relat-

ing to the UK National Health Service (NHS) will be
based on responses to health care resource use questions
within the 6-month and 12-month postal questionnaires;
responses will be aggregated to generate a 12-month cost
estimate for each responder. The resource use questions
will capture details covering a broad range of health care
resources, including prescribed medications, primary
care and secondary care (inpatient and outpatient) atten-
dances, treatments and investigations. The primary unit
of benefit is the quality-adjusted life year (QALY), calcu-
lated by applying area-under-the-curve techniques to
EuroQol EQ-5D index scores at baseline, 3 months, 6
months and 12 months [59]. The EQ-5D is a generic
health status measure that provides utility values for all
possible responses to the 5-dimension questionnaire
based on health state valuations elicited from a large
representative sample of the UK population [60]. The
values range from 1.00 (no problems on all dimensions)
to -0.59 (severe or extreme impairment on each dimen-
sion). Accordingly, the maximum number of QALYs per
patient is equal to 1 (equivalent to 12 months spent in
full health), with QALYs less than 1 reflecting less than

perfect health. Following the identification of appropriate
pair-wise comparisons through extended dominance
principles, differences in costs and QALYs will be
expressed using the incremental cost-per-QALY ratio.
This ratio measure provides an estimate of the additional
cost necessary to generate one additional QALY. Multi-
ple imputation techniques will be used to deal with miss-
ing EQ-5D scores and resource use data, ensuring that all
eligible trial participants are included in the base case
economic evaluation [61,62].
Probabilistic sensitivity analysis will address uncertainty

around the incremental ratio through the application of
bootstrap techniques to generate cost-effectiveness planes
and acceptability curves [63,64]. Further sensitivity analysis
will explore the robustness of the results to variation in
key parameters and methodological techniques; namely,
the adoption of alternative costing methodologies (e.g.
‘generic’ verses ‘hand OA-specific’ health care resource
use), a broader analytic perspective that incorporates costs
beyond those attributable to the UK NHS, a complete-
case analysis to consider the implications of missing data,
and the impact of using different generic health status
measures to provide utility values.
Trial monitoring
The research centre’s independent Data Monitoring
Committee (DMC) will monitor the study 6-monthly
and reports will be written in line with Arthritis
Research UK recommendations (http://www.arthritisre-
searchuk.org). The independent DMC has also agreed to
act as the trial steering committee.
Research Ethics
Ethical approval was obtained from the Central Manche-
ster Research Ethics Committee, UK on 21st February,
2008 [ref number 07/H1008/235]. Any subsequent
amendments will be reported in the DMC reports.

Discussion
There is limited evidence for the clinical and cost effec-
tiveness of OT approaches in the management of OA
despite the important role that OTs play in the treat-
ment of people with hand OA. Joint protection and
hand exercises have been proposed by European guide-
lines for hand OA [13]. However, the clinical and cost
effectiveness of each intervention and the combined
approach is unknown.
This protocol outlines the SMOotH study, a multicentre

two-by-two factorial randomised controlled trial in com-
munity-dwelling older adults. The aims are (i) to compare
the effectiveness of joint protection delivered by an OT
with no joint protection, (ii) to compare the effectiveness
of hand exercise delivered by an OT with no hand exer-
cises and (iii) to determine which of the four management
approaches explored within the study (leaflet and advice,
joint protection, hand exercises, or joint protection and
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hand exercise combined) provides the most cost-effective
use of health care resources.
Findings from this study will contribute to the cost-

effective evidence based management of hand OA and
to existing recommendations published by EULAR.
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WELCOME! 
 
This programme is for people with hand osteoarthritis (OA) and hand pain.  
 
The programme helps you learn how to do hand exercises to help you in 
managing any hand problems. There are 4 meetings of about 1 hour each.  
Each workshop is a mix of short talks and exercise practice. The meetings 
are fun! People say they really enjoy them and time flies by. We look forward 
to seeing you!  
 
  

Hand Exercise Programme 

 

We focus on: 

 What is hand OA and  

 Keeping hands mobile  
 

We discuss what hand pain and hand OA are and focus on:  
 

 Hand exercises; keeping your hands more mobile is vital because we 
use our hands for almost everything we do.  

 
This workbook shows you how to do the exercises. People who do regular 
exercise have less pain, joint stiffness and better ability to do everyday 
activities.   
 
We hope you enjoy it – it's up to you to make the most of it! 
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PURPOSE OF THIS WORKBOOK 
 
Read the workbook in the days following each meeting. This helps you to 
remember key points discussed and new methods we try. The weekly home 
programmes help you to put what you learn into practice. The more time you 
are able to put into doing your home programme now, the quicker the 
changes will be and the more benefits you gain. 
 
By following the programme and completing the workbook you will: 
 

 Have a clearer understanding of your hand problem.  
 

 Be able to do a regular hand exercise programme to keep your hands 
mobile. Regular hand exercises will help improve grip strength and 
dexterity. 

 
 
The programme and workbook help you to gradually develop a hand exercise 
routine over the 4 weeks of the programme and beyond.  
 
 
We know people who make these changes have: 

 Less pain 

 Less stiffness 

 Less frustration 

 And can do everyday tasks more easily. 
 
But YOU need to do these exercises OFTEN ENOUGH for them to work. Do 
them regularly, not just when in pain. Don’t think “I’ll do that later, I’m not that 
bad yet.”  
 
We will take a step-by-step approach to helping you make changes. 
 
Feel free to ask any questions you want to during the programme and we will 
try our best to help.  
 
USING THIS WORKBOOK 
 
The main points from each meeting are here in this workbook.  

 After each meeting, please do read through the notes for that 
session.  

 At the end of each meeting’s notes is the “Home Programme” to help 
you follow the exercises. It also helps you check your progress. 

 
Please keep the workbook as a resource for the future.  
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MEETING 1: 
 

What is hand OA and hand pain? 
   
 

Making a start…… 



11 

 

MEETING 1:      What is Hand OA? Making a start… 
 
Osteoarthritis (OA) is a condition causing joint pain. It can lead to difficulties 
doing everyday activities and can affect your quality of life.   
 

 OA is the commonest form of arthritis in the UK.  

 It is one of the leading causes of pain and disability worldwide. 

 OA is not caused by ageing.  

 It  does not necessarily get worse. 

 OA is slow to develop. It can change the structure of joints.  

 Joints can still be symptom-free despite OA. 

 

Recommended reading: 

Read the Arthritis Research UK booklet “Osteoarthritis”   

 Particularly sections on how joints are affected (pages 2-7) and hand 
OA (page 11) 

 
OA most often affects hands.  OA in your hands affects the joint and 
surrounding tissues (eg the joint capsule, ligaments). It may cause pain, 
stiffness and limited movement. Occasionally, joints get inflamed (that is red, 
swollen and more painful). How bad symptoms are varies a lot. Pain and 
other symptoms often flare up and settle back down again.  
 
Young people as well as older people have OA.  It may occur in more than 
one joint at a time.  The hips, knees and the lower part of the spine are also 
often affected. Shoulders, elbows, wrists and feet can be affected too, but this 
is less common.  
 
Many people think OA is just part of getting older. They think OA always gets 
worse and can’t be treated.  

 OA does not always get worse as you get older.  

 There are treatments available and changes to your lifestyle that you 
can make to help ease the pain and symptoms. 

 
The arc booklet explains about the process of OA. It can be caused by a 
number of factors. OA is actually a repair process. Cartilage may be lost and 
bone may change shape. If the repair process is successful, the joint may 
change in shape and structure but is symptom-free.  
 
Additional information: 
The NICE guideline (National Institute for Health and Clinical Excellence) for 
Osteoarthritis summarises the treatment, advice and support that people 
who have OA should be offered.  The website is in appendix 2 on page 46.  
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The effects of OA and what you can do 
 
There are many different possible effects of OA. They can all interact to make 
each problem worse. See chart 1 overleaf. There are lots of lifestyle 
management strategies to help reduce these. Using a wide range of these 
means you are more likely to increase your physical activity, live successfully 
with your OA and reduce long-term problems.  
 
 
Why make changes?  
 
Hand Exercises help you do everyday activities with less pain. You will need 
to make changes in your lifestyle to do these exercises. Ask yourself:  is it 
worth it for you to use exercises? It can help you to think about WHY it 
could be useful to exercise in your daily life.  How we spend our days helps 
give us meaning and enjoyment to life. Sometimes we do things because we 
have to. But we also need a balance of things we want to do, enjoy doing, and 
get satisfaction out of as well.  Joint pain and OA can upset that balance. 
Think about: what things are important for you to do in life? Do you have 
any problems doing them because of your hand problems?  
 
 
 
Are any of these making it difficult to do things in life you want to do? 
 

                     Tick below 

Pain   
Fatigue / tiredness  
Limited mobility / fitness  
Stiffness  
Any other? 
 

 

 
 
If you have problems with any of the above, hand exercises can be of benefit 
to you.   
 
 
 

Making changes 
 
The commonest joints affected by OA are the hands (fingers and thumbs). 
This programme particularly looks at avoiding or limiting hand problems, but 
you can apply the principles learnt to problems with any other joints. 
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Chart 1: MANAGING HAND PAIN AND OA SUCCESSFULLY 
 

 

                              

 
 

Ask for help appropriately 

Healthy eating 

Respect pain                
Follow any pain 

medication  

prescriptions 

For hip and 

knee OA: 

wearing 

insoles/ good 

supportive 

shoes 

Hand exercises 

Alternative/ complementary 

therapies 

Pain management 

methods 

Managing pain and fatigue:  

- use of heat and cold 

- planning 

Using painkillers and non-

steroidal anti-inflammatory gels 

Get a good night’s sleep 

Exercise: 

Look good and feel good! 

Take up new hobbies and 

social activities to increase 

physical activity 

Have some fun and 

laugh! 

Learn to relax effectively 

Learn more about osteoarthritis and 

helping yourself 

Effects of osteoarthritis 

 

Feeling tired        Pain              Muscle aches      

 

 Joint enlargement          Stiffness   Deformities 

    

 Problems doing daily activities, work, leisure. 

 

Feeling “low”      Frustration      Sleep problems               

 

Feeling stressed        Finding it difficult to talk 

 

Being less fit /mobile    Being overweight 
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These pictures show some changes people with hand OA can develop: 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

It is making the change – putting the exercises into practice – that is the 
main aim of these meetings. The home programme helps you make these 
changes. It is up to you to carry out the advice given or the programme can 
only be of limited benefit. 

 

Loss of “web space” 

Finger joints “knobbly” 

 

“Squaring” of the thumb 

Finger joints may buckle 



15 

 

HOME PROGRAMME – MEETING 1. 
 
 
 
 
1. During the week think about how your hand pain / hand OA is affecting 

you.    
 

 Is it worth it for you to change? 
 
 

2. Start some gentle hand exercises for the wrists and fingers (as discussed  
today). See Appendix 1 on page 35 for guidelines. 

 
 
 
3. Read the recommended reading from the arc booklet “Osteoarthritis”. 
 
 
Appendix 2 lists other books and websites you may like to look at 
during the programme or in future. 
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MEETING 2: 
 

Hand Exercises, Changing Habits 
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MEETING 2: Hand Exercises, Changing Habits 
 
In the first meeting, we looked at how your hand movement is affected.  
Exercise is important. You need to move joints fully or they stiffen up and 
muscles weaken.  
 
 
Changing habits and routines 
 
It can be difficult at times to fit in hand exercises into daily routines. There are 
3 main stages to LEARNING NEW HABITS: 
 
 
1. LEARNING 

 Getting an “overall picture” in your mind of how to do the movement. 
We learn by watching demonstrations, hearing and reading 
instructions, seeing pictures, watching others and being physically 
guided.  

 We also learn by “mental rehearsal” (or visualisation) – imagining in our 
minds how to do the exercise, making this “overall picture” clearer.  
This is a very helpful way to get in extra practice and to learn the 
exercises faster. 

 
 
2. FIXING 

 Developing the exercise skill until it feels comfortable and no longer 
awkward or clumsy. This stage needs: 

 
PRACTISE  – as regularly and often as possible 
FEEDBACK  – are you getting it right? You get this from…. 

 

 Yourself: Watch what you do and tell yourself in your mind if you are 
doing it right or wrong and how to improve.  

 Others: The clearer the feedback, the quicker you correct yourself and 
do the movement properly. 

 
 
3. AUTOMATIC  

 Doing the exercises automatically even whilst you are doing or thinking 
something else or being distracted. This takes MORE PRACTICE.  

 
Even when you think you’re doing them, it may still only be part of the 
time. KEEP ON PRACTISING! 
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HAND EXERCISES 
 
Many people with hand osteoarthritis, like you, slowly lose some movement in 
their hands. You may have problems with gripping and pinching. So it gets 
frustrating doing things. Regular hand exercises keep your hands as mobile 
as possible. They help strengthen hand muscles – making all your everyday 
activities that bit easier. 
 
Exercise helps keep your joints moving. In meeting 1 we saw how joints are 
affected by hand OA. Muscles help support joints, but they too can weaken 
because of pain and osteoarthritis. Exercise keeps your muscles as strong as 
possible and joints moving as normally as possible.  
  

 All the hand exercises are shown on pages 34-43 in Appendix 1 
towards the end of the workbook, along with an exercise diary. 

 
 
 
Starting out – range of movement/ flexibility exercises  
 
Start doing the exercises slowly.  Move your joints as far as feels comfortable 
to you - do not force.  
 
Before you start you can optionally:  

 Soak your hands for a few minutes in warm water first – helps relax 
muscles. 

 If your thumb web space/s have got smaller: Gently press the muscles 
in the web space between the other thumb and index finger using a 
circular movement. This also helps relax muscles. 
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First week 
 
1. Start with just 3 repetitions of each of the range of movement (or flexibility) 
exercises.  
 
2. Do a steady “warm up:” 

 First repetition: move your joint/s about 70-80% of how far you think it 
will go  

 Second repetition: move to 90%  

 Third repetition: stretch as far as you can comfortably go. Hold the 
movement at your “end of range” (that is, as far as the joint will go) for 
3-5 seconds – see how you feel the next day.  

 
3. No problems? Continue the exercises once a day everyday if possible - or 
at least 4-5 times a week.  
 
4. If you feel any pain or discomfort, start off gently and do just one or two 
movements at first. Keep trying. 
 
Second and later weeks 
 
5. If 3 repetitions are easy – gradually BUILD UP EACH DAY over the next 
few weeks.  Add on a 4th, 5th… up to 10 repetitions.  
 
6. If you want to do the exercises a couple of times a day – this is fine.  Build 
up your exercise to suit you.  

 
 
 
Starting out - strengthening exercises  
 
If you had no difficulty with the range of movement exercises on the first two 
or three days you tried these, add the strengthening exercises using the 
elastic bands or Play-Doh. 
 
First week 
 
1. Again start slowly, do only 3 repetitions. See how your hands feel the next 
day.  
 

 If you have any pain or discomfort, continue with the range of 
movement exercises only for the first week (or two or three weeks as 
suits you).  

 
2. Increase the number of repetitions doing exercises or time spent using 
Play-Doh as your hands get more used to exercising. 
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3. No problems? Continue the exercises every day or on most days. 
 

 You can split the exercises up over the day. You don’t need to do them 
all in one go. 

 
This week’s home programme suggests a schedule of hand exercises. This 
helps you build up week by week.  When you are used to exercising, you will 
find you can easily do them whilst watching TV, during a break at work or 
home, in bed – whatever suits you.  
 

 Do them more than once a day if you want to.  
 
 
 
 
 
 
 
 
 
 
 
 
What do I do if I get any pain? 
 
If you have any pain or discomfort: 
 
1. First check if you have done anything unusual with your hands over the last 
few days. Maybe you over-strained them doing something else without being 
aware at the time. This should settle in a day. 
 
2. Do all the exercises within your limit of discomfort. All exercises are difficult 
at first because our joints and muscles may not be used to being stretched so 
far and may be weak. Decide if what you are feeling is discomfort (muscle 
ache from exercise and stretching of muscles) or joint pain. 
 
3. If it is joint pain (OA often varies from day to day) then take a rest from the 
exercises that day. 
 
4. If you feel that you can’t do an exercise on a particular day, or all of them, 
this is OK. Start the exercises again as soon as you can. 
 
5. If your hand / or finger pains start during the exercises, just rest for 15-20 
minutes and try again. 
 
 
 
 
 

HANDY TIP:  PLAY-DOH EXERCISES 
 
When starting to exercise: 

 Use a small portable kitchen timer (or your mobile phone) to set an 
alarm for 5, 10,  or 15 minutes time (you decide). 

 This means you won’t accidentally get “carried away” and exercise for 
too long!  
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6. If after 2 hours the pains still remain, leave the exercises for that day and 
try again the next. 
 
7. If the pains last until the next day, leave the exercises for that day, but try 
again the next. 
 
8. Once the pain settles, restart the exercises. Start doing just the range of 
movement exercises. Do a few repetitions every other day. Build up again 
slowly. 
Osteoarthritis may go through periods of flare-ups when joints are more stiff 
and painful. You may find that you need to reduce the number of repetitions 
you do and leave out the strengthening exercises if your hands are hurting 
more.  
 
9. Use painkillers if you need to. Use heat / cold – see Arthritis Research UK 
Osteoarthritis booklet. 
 
Exercise cannot damage your joints.  Do them sensibly and carefully and 
“listen to your body.” When your hands hurt - do less. When they are better, 
do more and add in the strengthening exercises. 
 
Several short periods of exercise are better than one long session. Doing 
them for too long is more likely to cause aches and pains. Your muscles may 
not be used to that much activity. Once you get used to the exercises, spread 
them throughout the day.  
 
 
 

 The exercises are shown at the end of the workbook in Appendix 
1  

 
Recommended reading: 
 
You might be interested to read the Arthritis Research UK leaflet “Keep 
Moving”.  A copy of this is in your pack.  
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HOME PROGRAMME – MEETING 2 
 
Try and do as much of this as you can. Spread it over the week. Most of the 
activities are quick.  
 
 
1. Spend time “mentally rehearsing” or picturing the exercises in your own 
mind, that you are learning.  

 
 

2. Start the hand exercise programme (see Appendix 1 for pictures) – just the 
range of movement exercises first. Add the strengthening exercises during the 
week if you can. (It’s OK to leave this to next week). Decide how often you 
think you can do the hand exercise programme and write your decision down 
below. 
 
I  AIM TO PRACTISE        ……        TIMES DURING THE WEEK. 
 
There is an exercise diary in this workbook (Appendix 1, page 42) to help you 
track how often you do these. 
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MEETING 3: 

 
Hand Exercise Practice 

 

Making Changes: Goal-setting.  
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MEETING 3:  Making Changes: Goals-Setting 
 
 
CHANGING HABITS 
 
For exercises to work, you need to put in regular, frequent practice for them to 
begin to feel natural and automatic to you. However, it’s all very well to say 
“do it regularly at home” but this is not always so easy. There are many 
barriers, for example: 
 

 Too busy, too much to do 

 Too many demands from others at home and work 

 Getting bored or forgetting 

 Feeling there are too many things to change and it’s impossible 

 Not being sure you want to change. 
 
Look back at the section on Why Make Changes in Meeting 1 (page 12). 
People move through different “Stages of Change” as they make any 
changes: 
 

0 Not thinking of changing (eg not planning to use exercise) 
1 Starting to think about change (if you are at this course – you’re at least 

here!) 
2 Deciding about your attitudes and beliefs towards exercise (will it work 

for you?)  
3 Getting started. 
4 Sticking with it. 
5 Doing the exercises enough at an effective level 
6 Looking out for and overcoming problems and barriers and keeping it 

up! 
 
Hopefully now you are at Stage 2 – 3 and you want to make sure you keep 
moving along these stages. The barriers you face are very real problems. One 
way of motivating yourself to overcome these is to make an agreement with 
yourself, ie SETTING GOALS.  
 
There are two types – long term and short term: 
 
Long term goals:  
 
These are general eg: 

“I want to reduce the amount of pain or aching I have when working (at 
home or work) and feel less tired at the end of the day.”  
 “ I want to keep up my hobby / work….”  

 
Whatever is important to you, look at the steps to help achieve this goal step-
by-step. These are: 
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Short term goals: 
 
The small steps that you need to make today and this week to help you on 
your way. They need to be specific. It helps to write an ACTION PLAN. 
 
 
ACTION PLANS 
 
To successfully exercise set yourself realistic goals each week. 
 

1. ASSESS yourself honestly and start where you are. Be realistic about 
your current ability and the time you have to practise.  

 

 Start with something reasonable. Don’t be over-optimistic. If you 
don’t succeed you are more likely to give up. Any improvement 
is better than none! Build up slowly. Aim to change a few things 
at a time. 

 
2. ACTION – be specific about what you will do. For example, practise 

the range of movement hand exercises. 
 
3. HOW MUCH – will you do? For example, how many times will you do 

each hand exercise (3 repetitions?).  
 
4. HOW OFTEN – will you practise these? For example, twice a day, 4 

times a week. Give yourself time off. Don’t feel you have to do the 
exercises everyday. That way if you have a bad day or are busy, you 
won’t feel guilty. 

 
5. HOW SURE – are you that you can do this? On a scale of 0 – 10 (with 

0 totally unsure and 10 totally sure): 
 

 “How sure are you that you can complete this specific goal?” 

 “How sure are you that you can do the whole ACTION PLAN?” 
 

 If you score 7 or more out of 10 – you probably will do it. If you 
score less – drop your plan down a bit until you feel sure. 

 
6. Give yourself a reward for achieving your action plan! 

 
A reward may be, for instance, a rest, a cup of tea and a biscuit when you 
have completed a goal. If you do all the things you planned to for the week – 
do something you find a treat. Give yourself a “pat on the back” – tell yourself 
how well you are doing by achieving these! Plan your reward ahead, so you 
have something to look forward to. 
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Some weeks you may do less than others – you may not be feeling so well, or 
there may be a lot of other things happening that week (or you are on 
holiday).  Don’t see this as a failure and a step backwards – keep on doing 
what you can realistically each week – take things one step at a time. 
 
Make the Action Plan REALISTIC. Something you know that you could do, but 
is still a bit of a challenge. (How many New Year’s resolutions have you 
broken in the past, because you bit off more then you could chew?) 
 
There is an example of an Action Plan on the next page. Most of all, decide 
what is important for you to do. 
 
Writing it down increases the chance that you will do it! 
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ACTION PLAN 
 

 
Dates from: Monday________________  to: Sunday________________ 
 
 

The Plan: 
 

 
1.  Practise the range of movement hand exercises 3 times each for 3 days  
 
2.  Practise with Play-Doh 5 mins on 3 evenings 
 
3. 
 
4. 
 
 

I am sure I can complete this plan (circle): 
 

 
  
0          1          2          3          4          5          6                    8          9          10 
(not at all sure)                                                                                 (totally 
sure) 
 
 

   When I complete the plan, my reward will be: 
 

 
 
Put feet up with a cappuccino and a biscuit! 

 

 
How well did I do with my plan? 
 
 

 
The home programmes so far have already partly set goals for you. 
 
This week set your own goals. When the meetings finish, keep setting goals 
weekly for yourself so you keep making changes, until you feel the hand 
exercises are now habits. 
 
 
 

7 
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HOME PROGRAMME – MEETING 3 
 
Some ideas to try this week are: 
 
 

1. Mentally rehearse (or practise in your mind) doing the flexibility hand 
exercises a few times.  

 
2. Continue to practise the hand exercises – use the exercise diary 

(Appendix 1) to keep a record. 
 
 

3. Decide on your own goals for practice. Some ideas are: 
 

 doing the range of movement hand exercises 5 times a week 

 doing the strengthening exercises 3 times a week 

 decide how often works best for you….. 
  

Write down your own goals in the ACTION PLAN overleaf for the next 
week, check how sure you are you will do them – and of course, 
complete your plan! 
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 ACTION PLAN 
 

 
Dates from:___________________  to:_______________ 
 
 

The Plan: 
 

 
1. ___________________________________________________________ 
 
2. ___________________________________________________________ 
 
3. ___________________________________________________________ 
 
4. ___________________________________________________________ 
 
5. ___________________________________________________________ 
 
 

I am sure I can complete this plan (circle): 
 

 
  
0          1          2          3          4          5          6          7          8          9          10 
(not at all sure)                                                                                 (totally 
sure) 
 
 

When I complete the plan, my reward will be: 
 
 

 
 

 
 

How well did I do with my plan? 
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MEETING 4: 
 

Review 
 

Continuing To Make Changes 
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MEETING 4: Review. Continuing to Make Changes 
 
 
 

Remember:   
 
Exercise and rest are complementary.  
 
When your muscles, which help protect and move weakened joints, are 
tired then more strain is put on your joints. This can cause increased pain.   
 

 Taking short rests helps muscles and the joint support structures 
(capsules and ligaments) to “recover” from daily strains.   

 Exercise helps improve your muscle strength and helps support 
your joints. “Fitter” muscles tire less easily.  

 
 
CONCLUSION 
 
This is the last meeting in this programme. On the following pages you will 
find the last home programme. There are a number of Action Plan sheets 
and Exercise Diary sheets in Appendix 3. Please do use them to help you 
keep practising what we have tried in this programme.  
 
 
 
Good luck with the Action Plans! 
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HOME PROGRAMME – MEETING 4 
 
Some suggestions for you to try… 
 
 
 
1. Decide on your own goals to practise for the next week for hand 

exercises…….  Practise using mental rehearsal too if you found this 
helps. 

 
2. Write your Action Plan - use the diary sheets too if you want to 

record how well you do with your goals. 
 

3. Continue to make a weekly Action Plan for at least a further 4 weeks. 
As the weeks go by, the exercises become more of a habit. You will 
find  – your Action Plan changes as you don’t need to consciously 
practise any more – they have just become new habits. 

 
4. Finally, go through this Workbook again in a month’s time. Look 

through all the exercises we have practised. Are they automatic now? 
How do your hands feel? Improved strength and movement? 

 
 
 
 
Action Plans help you make a contract with yourself that you are less likely 
to break. 
 
 
We wish you all the best. 
 

The SMOotH Study Team 
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Page left blank for notes 
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APPENDIX 1 
 

Hand Exercises and Hand Exercise Diary  
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HAND EXERCISES:   Range of movement (or flexibility) exercises. 
 (Read pages 16-21 before you start the exercises first time). 
 

 

1. Keep wrists mobile 
 
 
 
 

a. Lift your wrist up, until you feel a 
gentle stretch. Hold for 3-5 seconds. 
(Do both hands at the same time if you 
want to. Your fingers can be bent or 
straight). 

b. Then bend your wrist down towards 
the floor, until you feel a gentle stretch. 
Hold for 3 - 5 seconds. (Do both hands 
at the same time if you want to). 

c. Put both hands and forearms (up to 
your elbows) flat and well supported 
on a table in front of you. (Or tuck 
elbows into sides if sitting / standing). 
Keep your palms as flat (face down) on 
the table as you can – hold for 5 
seconds. (Give your thumb a stretch 
out at the same time). 

d. Keep your elbows / forearms on the 
table (don’t lift them off or lean 
sideways) and bring your palms face 
up (feel the stretch). Bring your thumbs 
down to the table as far as you can. 
Hold for 3-5 seconds. 

Repeat these two wrist movements x 3 
in the first week. Increase to x 5 in the 
second week. Then up to 10x over next 
few weeks. 

Repeat these two palm actions x 3 in 
the first week. Increase to x 5 in the 
second week. Then up to 10x over next 
few weeks. 

 

 

 

 

For part (a) and (b), you may find it 
easier to support your forearm on the 
arm of a chair or over the edge of a 
table – make sure the wrist can move 
freely. 
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HAND EXERCISES:   Range of movement exercises. 
 

 

2. Stretch and slow close 
 
 
 
 

a. Stretch your hand out – hold for 3-5 
seconds. 

b. Bring your fingers together. Then roll 
down your fingers (keeping the 
knuckles straight – just bending at the 
middle finger joints). Feel the gentle 
stretch and hold for 3-5 seconds. (If it’s 
hard not to bend the knuckles, then try 
keeping them straight with your other 
hand). 

c. Roll fingers down to a full fist – wrap 
your thumb across the top - feel the 
stretch and hold for 3-5 seconds.  
 
d. Unroll your fingers, and make a Γ 
shape at your knuckles – knuckles bent 
at 90° and fingers held straight out. 
 
Then go back to (a) above – stretch out 
your hand. 

Do this x 3 in the first week and x 5 in 
the second week.  Then up to 10x over 
next few weeks. 

Repeat this with the other hand. 
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HAND EXERCISES:   Range of movement exercises. 
 

 

3.  Finger walk to thumb 
 
 
 
 

a. Put your hand flat on a table in front 
of you. Stretch your thumb and fingers 
as far down at the side as you can – 
hold for 3-5 seconds. 

b. Keeping your hand flat on the table 
throughout – lift the index finger only 
up off the table – hold it for 3-5 
seconds – and “walk” it across towards 
your thumb.  

c. Then lift your middle finger off the 
table – hold for 3-5 seconds – and 
“walk” it towards the thumb. 
 
d. (Not shown). Repeat with your ring 
finger. (This is really hard even if you 
don’t have  OA – so don’t worry if you 
can’t do it). 

NOTE: The following is a difficult 
exercise, which needs practice….. 

e. (Not shown). Lift your little finger off 
the table – hold for 3-5 seconds – and 
“walk” it across towards your thumb. 
 
f. Finally lift your hand off the table and 
put it back down flat to start again. 
(Never walk your fingers back towards 
the little finger). 

Do this x 3 with each hand, increasing 
to x 5 (to a maximum of 10). 
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     HAND EXERCISES:   Range of movement exercises. 
 
4. All thumbs  

 

a. Touch the thumb to tip of each 
finger in turn. 

b. Touch thumb to base of 5th 
finger. 

 

 

c.  Stretch the thumb up  to 
“hitch- hike”. 
 

d. Stretch and swing thumb out 
and down to touch surface 
resting on. Keep fingers straight 
and supported.  
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5. Elastic band – thumbs and fingers 

d. Loop band round thumb and 
fingers. Stretch all of them 
apart. Repeat. 

 

 

HAND EXERCISES: Strengthening  

c. Then bring it up – hitch-
hiking. 
 
Start again – just do a few 
times. 
(Make sure the band isn’t too 
strong – just a bit of resistance 
is needed). 

a.  With a medium sized 
elastic band – loop it round the 
hand (just above knuckles) 
and over the thumb. 
 
b.  Stretch your thumb down, 
then out to the side. 
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Using Play-Doh – do this on a table or a tray on your lap. Take care it doesn’t 
get on your clothes!  Use a small portable kitchen timer to set yourself an 
alarm for 5 or 10 minutes so you don’t do it for too long. 
6.  Putty roll 
 
 
 
 

a. Using some Play-Doh, roll it out into a 
sausage shape on a table. Feel your 
fingers stretch as you push down and 
forward on the Play-Doh.  
 
b. Straighten and lift up your fingers as 
much as you can as you push and pull. 
Swap hands and then use two hands to 
roll out as the sausage gets longer, until 
its about 8-9 inches long. 

c. Loop the sausage round to form a 
circle (you need to overlap the ends by 2 
–3 inches or so, and squash the ends 
firmly together – or your loop will break 
too soon). 
 
d. Put your fingers through the middle of 
the circle and stretch your fingers out 
straight – until your loop breaks. 

e. Gently squeeze the Play-Doh 
alternately between your hands into a 
ball shape.  Stretch each hand out 
between each squeeze. Only do this for 
short periods at a time (eg few minutes) 
as your hands may ache if you overdo 
this. Don’t twist your fingers as you 
squeeze – just mould gently into a ball 
shape. 
 

 

 

 

 

f. Pinch the Play-Doh between the thumb 
and index fingers. 

Repeat all the exercises with the other 
hand. 
 
Do each x 3 first week; x 5 second week 
– increase up to 10 x as it gets easier.  

HAND EXERCISES: Strengthening  
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 7. Wrist strengthening 

 

 

 

 

 

 
 

 

Just the same as “keep wrists mobile” 
– but with a light weight. 
 
You can use:  
-  a light exercise weight (0.5 – 1lb, or 
up to 0.5 kg)  
-  a can or a small drinks bottle (water 
or soft drink).  
 
 
a. Support the forearm for comfort if 
you want to.  
 
b. Lift the wrist slowly up and down. 
 
c. Repeat x 3 in first week, x 5 in 
second week, up to a maximum of 10 x 
afterwards each time you exercise.  

 

 

d. Turn the wrist over, and repeat 
bringing the wrist slowly up and down.  
Repeat x 3 in first week, x 5 in second, 
up to 10 x maximum each time you 
exercise. 

 

e. Look for drinks bottles with a “waist” 
as a narrower bottle is easier to hold.  
 
A 500cl bottle weighs 0.5kg (or about 
1lb) is just right. If too heavy just pour 
some water out. Add it back in as you 
improve. If too light, replace the water 
with sand.   

HAND EXERCISES: Strengthening  
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HAND EXERCISE DIARY 
 
Range of movement / flexibility exercises: 

 Week 1: do 3-5 days a week – 3 repetitions. 

 Week 2: do 5-6 days per week, increase to 5 repetitions if possible. 

 Week 3 onwards: increase to daily if possible, and slowly build up to a 
maximum of 10 repetitions.  

You can spread the exercises out in the day.  
Strengthening exercises: 

 Week 2: do on 3 days a week. 

 Week 3: build up to 5 days a week, and slowly build up to a maximum 
of 10 repetitions. 

If you find the exercises easy, build up the repetitions and days more quickly. 
If you can’t do as many, then do what is comfortable. Everyone is different 
and OA changes over time. The more you can do the more benefit you gain. 
 
Tick for each time you practise – note the number of repetitions you can 
do 
 

DAILY 
RECORD 
WEEK: 

S      M      T       W     Th      F      S TOTAL 

1. Flexi 
 
Strength  

        

2. Flexi 
 

Strength 

        

3. Flexi 
 
Strength 

        

4. Flexi 
 
Strength 

        

5. Flexi 
 
Strength 

        

6. Flexi 
 
Strength 

        

7. Flexi 
 
Strength 

        

8. Flexi 
 
Strength 
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Appendix  2 

 

Further Information 
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APPENDIX 2: FURTHER INFORMATION 
 

BOOKS 
You should be able to order these from any library or good bookshop with a 
book ordering service. If you have difficulty, try www.amazon.co.uk online. 
New editions are published every few years – so check if there is a newer 
edition since the time of writing this workbook. 
 
 
1. Kate Lorig and James Fries (2006). “The Arthritis Helpbook: a tested 
self-management method for coping with arthritis and fibromyalgia.” 
Sixth edition. Perseus books (Cambridge, Massachusetts, USA). 

 Lots of practical advice 
 
 
2. Bird H, Green C, Hamer A et al (2006). “Arthritis: Improve your health, 
ease pain and live life to the full.” Dorling Kindersley. 

 Lots of practical advice, well-illustrated 
 
3 Arthritis Foundation (2005). “The Arthritis Foundation’s Guide to Good 
Living with Osteoarthritis.” 
 
 
4.  Arthritis Foundation (2001). “Tips for Good Living with Arthritis.” 

 
 

ARTHRITIS CHARITIES 
 
Arthritis Research UK: 
Arthritis Research UK produce a wide variety of information leaflets and a 
quarterly magazine “Arthritis Today” which  has lots of practical information as 
well as up to date information about research and treatment for arthritis. You 
can download all their information sheets and booklets from their website or 
write to them direct requesting an order form to receive these by mail: 
 
Arthritis Research UK 
PO Box 177 
Chesterfield 
Derbyshire S41 7TQ 
 
www.arc.org.uk 

http://www.amazon.co.uk/
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Arthritis Care 
 
Also produce a wide range of very useful information leaflets/ booklets, all 
downloadable from their website as well as available free by writing to:  
 
Arthritis Care 
18 Stephenson Way 
London NW1 2HD 
Telephone: 07834 418457 
www.arthritiscare.org.uk 
 
If you would like to hear more about other people’s experiences of living with 
osteoarthritis – and you have access to the internet –  go to their website  
 

 Click on the video diaries link. 
 

Several of the diaries are made by people with osteoarthritis. 
 
They have a regular magazine with practical tips and information. They also 
run an excellent arthritis education programme nationally called “Challenging 
Arthritis”. If you want to have a “refresher” or simply another chance to meet 
others with arthritis and swap ideas – these are very positive programmes – 
well worth going to. They are run by people with arthritis. Arthritis Care is 
often looking for people willing to train to run these programmes. Get in 
contact. 
 
NHS Direct: 
NHS Direct provides information and advice about health, illness and health 
services, to enable patients to make decisions about their healthcare and that 
of their families. NHS Direct delivers telephone and e-health information 
services day and night direct to the public. Over two million people now 
access NHS Direct every month. For health information and advice, contact 
NHS Direct on 0845 4647 or www.nhsdirect.nhs.uk 
 
Local support groups 
Both Arthritis Research UK and Arthritis Care have a network of local 
branches, which do a variety of activities, including self-help groups, regular 
information meetings and/or fundraising. Please contact the charities to find 
details of groups local to you – or ask the programme leader who can give 
you details. 
 
 
NICE: National Institute of Health and Clinical Excellence 
This national organisation produces guidelines for health professionals in how 
to assess, treat and manage osteoarthritis. If you are interested in further 
information, the guidelines can be found at: 
  
http://publications.nice.org.uk/osteoarthritis-cg59/guidance 
 
 

http://www.arthritiscare.org.uk/
http://publications.nice.org.uk/
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Arthritis Foundation – USA 
 

www.arthritis.org 
This website has a wealth of information on arthritis. Lots of practical tips 
sections can be found under the Resources section, including advice on 
managing work, relationships, practical tips on managing everyday activities. 
There is also a wide range of publications as well as on-line brochures you 
can download.  
 
In future the site may have an on-line arthritis self-management programme 
available – so keep an eye out for what develops on the site.  

 
 

The Arthritis Society – Canada 
 
The website contains lots of practical “Tips on Living Well” with Arthritis. For 
example in the “Managing Daily Activities” section there are lots of practical 
ideas on Looking After Joints  
www.arthritis.ca 
 
 
 
 
If you are still working and need help at work: 
 
There are some good booklets published with advice on helping people with 
arthritis stay in work.  One is published by the National Rheumatoid Arthritis 
Society. Although it has rheumatoid arthritis in the title, the advice is just 
the same for people with osteoarthritis. 
 
 
“I want to work: a self-help guide for people with rheumatoid arthritis.” 
 
Available from 
National Rheumatoid Arthritis Society 
Unit B4 Westacott Business Centre 
Westacott Way 
Littlewick Green 
Maidenhead 
Berkshire 
SL6 3RT  
www.nras.org.uk 
 

http://www.arthritis.org/
http://www.arthritis.ca/
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Appendix 3 

Spare Action Plan Charts and Exercise Diaries. 
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 ACTION PLAN 
 

 
Dates from:___________________  to:_______________ 
 
 

The Plan: 
 

 
1. ___________________________________________________________ 
 
2. ___________________________________________________________ 
 
3. ___________________________________________________________ 
 
4. ___________________________________________________________ 
 
5. ___________________________________________________________ 
 
 

I am sure I can complete this plan (circle): 
 

 
  
0          1          2          3          4          5          6          7          8          9          10 
(not at all sure)                                                                                 (totally 
sure) 
 
 

When I complete the plan, my reward will be: 
 
 

 
 

 
 

How well did I do with my plan? 
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ACTION PLAN 
 

 
Dates from:___________________  to:_______________ 
 
 

The Plan: 
 

 
1. ___________________________________________________________ 
 
2. ___________________________________________________________ 
 
3. ___________________________________________________________ 
 
4. ___________________________________________________________ 
 
5. ___________________________________________________________ 
 
 

I am sure I can complete this plan (circle): 
 

 
  
0          1          2          3          4          5          6          7          8          9          10 
(not at all sure)                                                                                 (totally 
sure) 
 
 

When I complete the plan, my reward will be: 
 
 

 
 

 
 

How well did I do with my plan? 
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ACTION PLAN 
 

 
Dates from:___________________  to:_______________ 
 
 

The Plan: 
 

 
1. ___________________________________________________________ 
 
2. ___________________________________________________________ 
 
3. ___________________________________________________________ 
 
4. ___________________________________________________________ 
 
5. ___________________________________________________________ 
 
 

I am sure I can complete this plan (circle): 
 

 
  
0          1          2          3          4          5          6          7          8          9          10 
(not at all sure)                                                                                 (totally 
sure) 
 
 

When I complete the plan, my reward will be: 
 
 

 
 

 
 

How well did I do with my plan? 
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ACTION PLAN 
 

 
Dates from:___________________  to:_______________ 
 
 

The Plan: 
 

 
1. ___________________________________________________________ 
 
2. ___________________________________________________________ 
 
3. ___________________________________________________________ 
 
4. ___________________________________________________________ 
 
5. ___________________________________________________________ 
 
 

I am sure I can complete this plan (circle): 
 

 
  
0          1          2          3          4          5          6          7          8          9          10 
(not at all sure)                                                                                 (totally 
sure) 
 
 

When I complete the plan, my reward will be: 
 
 

 
 

 
 

How well did I do with my plan? 
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 EXERCISE DIARY (Tick for each time you practise) 
 

WEEK S      M      T       W     Th      F      S TOTAL 

1. Flexi 
 
Strength 

        

2. Flexi 
 
Strength 

        

3. Flexi 
 
Strength 

        

4. Flexi 
 
Strength 

        

5 Flexi 
 
Strength 

        

6. Flexi 
 
Strength 

        

7. Flexi 
 
Strength 

        

8. Flexi 
 
Strength 
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EXERCISE DIARY (Tick for each time you practise) 
 

WEEK S      M      T       W     Th      F      S TOTAL 

1. Flexi 
 
Strength 

        

2. Flexi 
 
Strength 

        

3. Flexi 
 
Strength 

        

4. Flexi 
 
Strength 

        

5 Flexi 
 
Strength 

        

6. Flexi 
 
Strength 

        

7. Flexi 
 
Strength 

        

8. Flexi 
 
Strength 
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EXERCISE DIARY (Tick for each time you practise) 
 

WEEK S      M      T       W     Th      F      S TOTAL 

1. Flexi 
 
Strength 

        

2. Flexi 
 
Strength 

        

3. Flexi 
 
Strength 

        

4. Flexi 
 
Strength 

        

5 Flexi 
 
Strength 

        

6. Flexi 
 
Strength 

        

7. Flexi 
 
Strength 

        

8. Flexi 
 
Strength 

        

 



 

S1 – DESCRIPTION OF THE OCCUPATIONAL THERAPY TRAINING 

Twelve OTs attended a two-day training programme led by Professor Alison Hammond. A range of 

theories and approaches shaped intervention delivery including: Social Cognitive Theory[35]; the 

Health Belief Model[36,37]; Self Management and Self Regulatory Theory[38]; effective 

communication, education and skills teaching strategies[39,40]; Motor learning theory[41]; and 

included effective features of self-management education[19-22]; specific training on joint 

protection methods and exercises for hand OA; and the latest research evidence on the presentation 

of hand OA in the community[5,6]. Sections of the programmes were role-played with OTs acting as 

both leaders and participants to experience the educational-behavioural methods used. To 

standardise delivery a leader manual and teaching materials were provided for each intervention, 

along with additional study materials to support OTs understanding the interventions and education 

methods.  Manuals for patients and health professionals are available on request from the authors.  

All OTs were trained to deliver both interventions (joint protection education, instruction on hand 

exercises). 

 



S2 – STATISTICAL ANALYSIS 

Treatment models were initially fitted to the primary and secondary outcome measures to include 

the two main effects of interest - no joint protection versus joint protection; no hand exercises 

versus hand exercises - and their interaction, adjusted for baseline values of the outcome of interest 

(except for measures derived using the global rating of improvement), and pre-defined potential 

confounders (age, gender, social class (coded as manual, non-manual, self-employed[42]), length of 

time with a hand condition and general practice (a priori covariates which might influence treatment 

outcome)).  

 

The interaction term was then tested for statistical significance (to test the assumption of 

independence of treatment effects) and if null (p≥ 0.05) the interaction was dropped from the model 

and the model re-run to determine the main treatment effects for joint protection and hand 

exercises. If the interaction term was found to be statistically significant (p<0.05), the effect of joint 

protection and hand exercises was evaluated from a model with treatment represented as a 4-level 

variable (i.e. leaflet and advice (L&A), joint protection (JP), hand exercises (HEx), joint protection and 

hand exercises (JP&HEx)), with the effectiveness of the individual treatments compared to the 

leaflet and advice arm.  



S3 – STRATEGY TO IMPUTE MISSING DATA 

Multiple imputation was used to impute missing data at all time-points for the variables shown in 

table 4 and for the adjusting baseline covariates included in the treatment models. An imputation 

model was fitted using Multiple Imputation by chained equations (MICE) in STATA version 12.0[30] 

and included 25 imputed datasets. Twenty five imputed data sets were derived so that the number 

of imputations exceeded the overall percentage of missing data in the data[43]. Despite not having 

any missing data, the treatment main effects and their interaction were also included in the 

imputation model. This was because they were analysed in the treatment models derived from the 

imputed data. The imputation model included continuous outcome measures that were modelled 

using predictive mean matching (nearest neighbours = 1[44]) and ordinal outcomes that were 

modelled using ordinal regression. Predictive mean matching was chosen so that the imputed values 

remained on the same scale as their original outcome and because this method is particularly suited 

to modelling skewed data[43]. As some of the ordinal response options were of low frequency, the 

augment option in STATA was used to avoid the problem of perfect prediction[44], however, despite 

this, the categories of “completely recovered” and “much better” on the global assessment of 

change outcome still needed to be combined for the model to run. After the imputation model had 

been applied to the data, Rubin’s rules*44+ were used to combine treatment effects (and their 

associated standard errors) across the imputed data sets to provide a single estimate of treatment 

effect for each analysis outcome.    
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Table S1: Baseline characteristics of participants who responded
||
 at each follow-up time point   

 

Characteristic Baseline  
N=257 

3-months 
N=232 

6-months 
 N=218 

12-months 
N=219 

Demographic data     
 General practice      
   A 16 (6) 12 (5) 13 (6) 14 (6) 
   B 39 (15) 36 (16) 33 (15) 34 (16) 
   C 67 (26) 63 (27) 63 (29) 60 (27) 
   D 62 (24) 56 (24) 53 (24) 53 (24) 
   E 73 (28) 65 (28) 56 (26) 58 (26) 
  Mean (SD): Age (years)  65.8 (9.1) 66.4 (9.2) 66.2 (9.1) 65.6 (9.0) 
 Female 170 (66) 152 (66) 147 (67) 149 (68) 
  Married 165 (65) 145 (63) 140 (65) 138 (64) 
 Routine or manual occupation*

,†
 121 (47) 107 (46) 96 (44) 103 (47) 

 Currently working 76 (30) 64 (28) 60 (28) 64 (29) 
 Mean (SD): Age when left school 16 (1.2) 16 (1.2) 16 (1.2) 16 (1.2) 
 Left school to go to full time education or university 41 (16) 37 (16) 37 (17) 35 (16) 
 Gained qualifications through study as an adult 126 (50) 113 (50) 111 (52) 112 (52) 
General health and quality of life     
  Body mass index >=25.0 kg/m

2
 (overweight/obese)

‡
 169 (68) 150 (67) 143 (68) 143 (68) 

 Mean (SD): SF-12: Physical component (0-100)
*
 40.1 (10.7) 40.1 (10.7) 40.1 (10.7) 40.5 (10.6) 

  Median (IQR): SF-12: Mental component (0-100)
*
 53.4 (43.3, 59.2) 53.8 (44.5, 59.3) 53.8 (44.0, 59.3) 53.7 (43.9, 59.4) 

Clinical characteristics of hand problem      
 Pain in both hands in last 12 months 225 (88) 202 (87) 193 (89) 195 (89) 
 Median (IQR): Number of years with hand problem

 *
 5.0 (2.0, 10.0) 5.0 (2.0, 10.0) 5.0 (2.4, 10.0) 5.0 (2.0, 10.0) 

 Mean (SD): AUSCAN
 
- pain (0-20)

*
 9.4 (3.6) 9.3 (3.7) 9.3 (3.6) 9.4 (3.6) 

 Mean (SD): AUSCAN
 
- stiffness (0-4)

*
 1.5 (1.0) 1.5 (1.0) 1.5 (1.1) 1.5 (1.0) 

 Mean (SD): AUSCAN
 
- function (0-36)

*
 14.8 (7.6) 14.6 (7.6) 14.8 (7.5) 14.7 (7.4) 

 Mean (SD): AUSCAN - total (0-12)
*
 5.0 (2.2) 5.0 (2.2) 5.0 (2.2) 5.0 (2.2) 

 Mean (SD): Arthritis self-efficacy pain subscale (1-10)
*
 5.1 (1.8) 5.1 (1.8) 5.1 (1.8) 5.1 (1.8) 

 Mean (SD): Hand pain severity on average last 3 days 
 (0-10)

*
 

4.6 (2.0) 4.6 (2.0) 4.6 (2.0) 4.6 (2.0) 

 Mean (SD): Severity of main functional problem, on 
 average, last 3 days (0-10)

*
 

5.0 (2.4) 5.0 (2.4) 5.1 (2.4) 5.1 (2.4) 

 Mean (SD): Satisfaction with hand function last 3 days 
 (0-10)

*
 

4.8 (2.3) 4.8 (2.3) 4.8 (2.3) 4.8 (2.2) 

 Median (IQR): Grip strength (lbs)
*
 33.5 (22.5, 47.5) 33.5 (22.5, 48.0) 32.5 (22.0, 47.5) 32.5 (21.5, 47.5) 

       



  Mean (SD): Pinch strength (lbs)
*
 8.9 (3.4) 9.0 (3.4) 8.9 (3.4) 8.9 (3.4) 

  Median (IQR): Grip ability test
 
(seconds)

*
 32.0 (26.5, 40.4) 32.1 (26.5, 40.7) 32.1 (26.0, 41.5) 32.1 (26.4, 41.3) 

 ACR criteria met
 §
 230 (90) 208 (90) 195 (89) 194 (89) 

 Unilateral or bilateral thumb OA 210 (82) 193 (83) 182 (84) 183 (84) 

Figures are numbers and percentages unless otherwise stated. Median (IQR) given for outcome measures with a skewed distribution. Total AUSCAN score 
calculated as (pain/5) + stiffness + (function/9). Abbreviations: SF-12 = Short Form Health Survey 12 (version 2), AUSCAN = Australian/Canadian Hand 
Osteoarthritis Index, ACR = American College of Rheumatology, OA = osteoarthritis. * = Data based on imputed data; † = Based on the “lower 
supervisory/technical”, “Semi-routine” and “Routine” groups of the UK Standard Occupation Classification (2000) for current or most recent paid employment; 
‡ = Body mass index grouping defined according to the World Health Organisation (WHO); § = ACR criteria based on clinical features only (symptom 
frequency assessed prior to clinical assessment); || = Responding is defined as participants who return the self-complete questionnaire or complete minimum 
data at the respective time point. 
 



 

Table S2: Interaction effects for the primary outcome measure 
 

 3-months 
 

6-months 12-months 

 
N (%) 

Interaction coefficient 
(95% CI) 

N (%) 
Interaction coefficient 

(95% CI) 
N (%) 

Interaction coefficient 
(95% CI) 

OARSI responder criteria       
       
 Leaflet and advice (L&A) 8 (12) 14 (22) 9 (14) 
 Joint protection (JP) 16 (26) 17 (28) 15 (24) 
 Hand Exercises (HEx) 15 (23) 13 (20) 18 (27) 
 Combined therapy (JP&HEx) 11 (17) 24 (37) 20 (30) 
  

0.29 
(0.07, 1.25) 

 

1.81 
(0.53, 6.22) 

 

0.50 
(0.13, 1.92) 

Descriptive statistics based on unadjusted imputed data; interaction coefficients on adjusted imputed data (i.e. adjusted for age, gender, social class, length of 
time with a hand condition, general practice and the two main effects of interest. Interaction coefficients are odds ratios from logistic regression models; 
confidence intervals containing one are non-significant interactions.  Abbreviations: CI = confidence interval  
 

 

 



 
Table S3: Frequencies of the global assessment of change question (percentages estimated from imputed data) 
 
Global assessment of change 
 

    

 No JP 
N=130 

JP 
N=127 

No HEx 
N=127 

HEx 
N=130 

3-months     
 Completely better/much better 10 (8) 9 (7) 9 (7) 10 (8) 
 Better 29 (22) 36 (28) 20 (16) 43 (33) 
 No change 61 (47) 66 (52) 74 (58) 53 (41) 
 Worse/much worse 29 (22) 18 (14) 23 (18) 23 (18) 
   
6-months     
 Completely better/much better 9 (7) 11 (9) 6 (5) 14 (11) 
 Better 21 (16) 39 (31) 20 (16) 39 (30) 
 No change 62 (48) 55 (43) 69 (54) 48 (37) 
 Worse/much worse 38 (29) 20 (16) 32 (25) 27 (21) 
     
12-months     
 Completely better/much better 10 (8) 13 (10) 9 (7) 14 (11) 
 Better 23 (18) 33 (26) 20 (16) 36 (28) 
 No change 47 (36) 48 (38) 55 (43) 40 (31) 
 Worse/much worse 49 (38) 33 (26) 43 (34) 39 (30) 
Figures are number (percentages). 
JP = joint protection, HEx = hand exercise 



Supplementary Table S4: Treatment fidelity 
 

 3-months 6-months 12-months 

 No HEx HEx No HEx HEx No HEx HEx 

Hand exercise fidelity       

       

Last week, frequency of completion of a 
structured exercise program 

      

 Never 47 (43) 11 (10) 46 (44) 8 (8) 35 (34) 11 (10) 
 Almost never 16 (15) 2 (2) 18 (17) 11 (11) 16 (16) 8 (8) 
 Sometimes 26 (24) 23 (20) 27 (26) 39 (37) 29 (28) 35 (33) 
 Fairly often 11 (10) 35 (30) 6 (6) 29 (28) 11 (11) 34 (32) 
 Very often 7 (6) 38 (33) 4 (4) 14 (13) 8 (8) 17 (16) 
 Always 3 (3) 6 (5) 3 (3) 4 (4) 3 (3) 2 (2) 

 Chi-square (χ
2
)
1
 (d.f.=4) χ

2
 = 67.3; p <0.001 χ

2
 = 50.6; p <0.001 χ

2
 = 29.5; p <0.001 

Last month, number of times a week done 
exercises specifically designed for hand problems 

      

 Never α α 38 (37) 15 (14) 37 (37) 12 (11) 
 Once a week α α 11 (11) 9 (9) 7 (7) 16 (15) 
 Twice a week α α 3 (3) 21 (20) 5 (5) 22 (21) 
 Three times a week α α 6 (6) 19 (18) 10 (10) 22 (21) 
 Four times a week α α 6 (6) 10 (10) 3 (3) 4 (4) 
 Five times a week α α 2 (2) 4 (4) 2 (2) 6 (6) 
 Six times a week α α 2 (2) 2 (2) 3 (3) 3 (3) 
 Once every day α α 19 (18) 12 (12) 19 (19) 11 (10) 
 Twice every day α α 17 (16) 12 (12) 15 (15) 11 (10) 

 Chi-square(χ
2
)
2
 (d.f.=4)   χ

2
 = 25.6; p <0.001 χ

2
 = 34.2; p <0.001 

When doing hand exercises, how long do you 
spend doing them? 

      

 Less than 5 minutes α α 44 (43) 30 (28) 37 (39) 29 (28) 
 Five minutes to less than ten minutes α α 24 (24) 38 (36) 25 (26) 47 (45) 
 Ten minutes to less than fifteen minutes α α 2 (2) 14 (13) 3 (3) 17 (16) 
 Fifteen minutes to less than an hour α α 1 (1) 8 (8) 1 (1) 0 (0) 
 Half an hour or more α α 1 (1) 2 (2) 0 (0) 1 (1) 
 I don’t do hand exercises α α 30 (29) 14 (13) 30 (31) 11 (11) 

 Chi-square(χ
2
)
3
 (d.f.=3)   χ

2
 = 25.8; p <0.001 χ

2
 = 25.1; p <0.001 

     

Joint protection fidelity       



 
No JP JP No JP JP No JP JP 

       

 Energy conservation/fatigue (1-6)[13,22]        

 N 114 110 107 103 101 106 

 Mean (SD) 3.4 (1.2) 3.9 (1.0) 3.4 (1.1) 3.8 (1.0) 3.4 (1.1) 3.8 (1.1) 

 Adjusted
5
 mean difference (95% CI) 0.40 (0.17, 0.63) 0.46 (0.23, 0.69) 0.39 (0.18, 0.60) 

 p-value p=0.001 p <0.001 p <0.001 

 Joint protection use (1-6)[13,22]       

 N 115 110 107 103 103 106 

 Mean (SD) 3.4 (1.1) 4.2 (1.0) 3.5 (1.2) 4.2 (1.0) 3.7 (1.2) 4.2 (1.0) 

 Adjusted
5
 mean difference (95% CI) 0.73 (0.52, 0.93) 0.71 (0.48, 0.94) 0.50 (0.27, 0.72) 

 p-value p <0.001 p <0.001 p <0.001 

 Carry on working through the pain when doing 
 everyday activities[13,22] 

      

  Never 5 (4) 3 (3) 5 (5) 3 (3) 1 (1) 3 (3) 

  Almost never 6 (5) 15 (14) 6 (6) 10 (10) 10 (10) 20 (19) 

  Sometimes 29 (25) 35 (32) 37 (35) 37 (36) 25 (24) 22 (21) 

  Fairly often 25 (22) 26 (24) 19 (18) 24 (23) 21 (20) 31 (29) 

  Very often 36 (31) 18 (16) 28 (26) 17 (17) 34 (33) 15 (14) 

  Always 14 (12) 13 (12) 12 (11) 12 (12) 12 (12) 15 (14) 

  Chi-square(χ
2
)
4
 (d.f.=4) χ

2
 = 8.2 (p=0.08) χ

2
 = 3.4 (p=0.5) χ

2
 = 14.0 (p=0.007) 

1 = Analysis categories: “Never”, “Almost never”, “Sometimes”, “Fairly often”, “Very often or always” due to small N 
2 = Analysis categories: “Never”, “1-2 times a week”, “3-4 times a week”, “5-6 times a week”, “1-2 times per day” due to small N 
3 = Analysis categories: “Never do hand exercises”, “< 5-minutes”, “5-10 minutes”, “10 minutes or more” due to small N 
4 = Analysis categories: “Never or almost never”, “Sometimes”, “Fairly often”, “Very often”, “Always” due to small N 
5 = Adjusted for the baseline for the outcome of interest and the main effect: No HEx vs HEx 
α = Data not collected at the 3-month time point 
Abbreviations: HEx = Hand exercises, JP = Joint protection. CI = confidence interval, d.f. = degrees of freedom. P-values <0.05 are highlighted 
 
 



 

Table S5: Treatment effectiveness for primary and secondary outcome measures by main treatment effects – missing data not imputed 

 
Outcome measure 

3-months 6-months 12-months 

 
No JP

†
 JP No HEx

†
 HEx No JP

†
 JP No HEx

†
 HEx No JP

†
 JP No HEx

†
 HEx 

             

OARSI responder criteria (%)             

 N 115 107 112 110 108 108 107 109 100 102 94 108 

 N (%) meeting responder criteria 16 (14) 23 (22) 20 (18) 19 (17) 20 (19) 35 (32) 24 (22) 31 (28) 20 (20) 30 (29) 18 (19) 32 (30) 

 Adjusted odds ratio (95% CI) 1.76 (0.83, 3.73) 0.81 (0.39, 1.67) 2.61 (1.32, 5.15) 1.20 (0.62, 2.31) 1.91 (0.95, 3.83) 1.96 (0.98, 3.94) 

Global assessment of change (%)             

 N 118 110 115 113 109 109 108 110 103 103 97 109 

 N (%) improved* 36 (31) 38 (35) 26 (23) 48 (42) 23 (21) 45 (41) 21 (19) 47 (43) 25 (24) 38 (37) 20 (21) 43 (39) 

 Adjusted odds ratio (95% CI) 1.15 (0.61, 2.17) 2.73 (1.44, 5.18) 3.49 (1.76, 6.92) 3.41 (1.75, 6.66) 2.20 (1.15, 4.22) 2.47 (1.29, 4.74) 

AUSCAN Pain (0-20)             

 N 116 109 114 111 109 108 107 110 108 109 103 114 

 Mean (SD) 9.2 (3.4) 9.2 (3.0) 9.5 (3.4) 8.9 (3.0) 9.5 (3.9) 9.0 (3.9) 9.6 (3.9) 8.9 (4.0) 9.4 (4.0) 9.4 (3.7) 9.7 (3.7) 9.1 (4.0) 

 Adjusted mean difference (95% CI) -0.17 (-0.87, 0.53) -0.26 (-0.95, 0.44) -0.76 (-1.69, 0.16) -0.23 (-1.14, 0.69) -0.36 (-1.28, 0.57) -0.22 (-1.14, 0.70) 

AUSCAN Stiffness (0-4)             

 N 118 110 114 114 109 108 107 110 108 105 103 110 

 Mean (SD) 1.5 (1.0) 1.4 (1.0) 1.6 (1.0) 1.3 (1.0) 1.6 (1.0) 1.4 (1.0) 1.5 (1.1) 1.5 (1.0) 1.6 (0.9) 1.5 (1.0) 1.7 (0.9) 1.4 (1.0) 

 Adjusted mean difference (95% CI) 0.00 (-0.20, 0.20) -0.19 (-0.39, 0.01) -0.22 (-0.45, 0.00) 0.09 (-0.13, 0.31) -0.09 (-0.31, 0.14) -0.19 (-0.41, 0.04) 

AUSCAN Function (0-36)             

 N 118 108 112 114 109 108 107 110 108 105 102 111 

 Mean (SD) 15.2 (7.8) 15.0 (6.9) 15.8 (7.8) 14.4 (6.8) 14.6 (7.9) 15.1 (7.6) 15.7 (7.6) 14.0 (7.9) 15.2 (7.9) 16.1 (7.6) 16.3 (7.6) 15.0 (7.9)  

 Adjusted mean difference (95% CI) -1.10 (-2.40, 0.19) -0.70 (-1.97, 0.57) -0.79 (-2.33, 0.75) -0.83 (-2.34, 0.69) -0.22 (-1.85, 1.40) -0.74 (-2.35, 0.87) 

AUSCAN Total (0-12)             

 N 115 107 112 110 109 108 107 110 106 104 100 110 

 Mean (SD) 5.1 (2.1) 4.9 (1.9) 5.2 (2.2) 4.7 (1.9) 5.1 (2.4) 4.9 (2.4) 5.2 (2.4) 4.8 (2.3) 5.2 (2.3) 5.2 (2.4) 5.4 (2.2) 4.9 (2.4) 

 Adjusted mean difference (95% CI) -0.19 (-0.58, 0.19) -0.30 (-0.69, 0.08) -0.47 (-0.97, 0.02) -0.03 (-0.52, 0.46) -0.20 (-0.72, 0.32) -0.30 (-0.82, 0.21) 

Arthritis self-efficacy for pain (1-10)             

 N 114 110 110 114 107 103 104 106 101 104 100 105 

 Mean (SD) 5.6 (1.9) 6.3 (1.7) 5.7 (2.0) 6.1 (1.6) 5.7 (1.9) 6.5 (1.7) 6.0 (1.8) 6.2 (1.8) 5.4 (2.0) 6.0 (1.7) 5.6 (1.8) 5.8 (2.0) 

 Adjusted mean difference (95% CI) 0.78 (0.36, 1.21) 0.17 (-0.24, 0.59) 0.81 (0.37, 1.25) 0.24 (-0.19, 0.68) 0.66 (0.18, 1.15) 0.16 (-0.31, 0.64) 

Hand pain severity last 3 days (0-10)             

 N 115 109 109 115 104 95 96 103 102 103 101 104 

 Mean (SD) 4.4 (2.2) 4.2 (1.9) 4.6 (2.2) 4.1 (1.9) 4.1 (2.2) 4.4 (2.1) 4.1 (2.0) 4.3 (2.3) 4.5 (2.2) 4.6 (2.3) 4.8 (2.2) 4.2 (2.3) 

 Adjusted mean difference (95% CI) -0.30 (-0.77, 0.16) -0.19 (-0.65, 0.27) -0.02 (-0.54, 0.51) 0.42 (-0.09, 0.94) -0.12 (-0.68, 0.44) -0.31 (-0.86, 0.24) 



Severity of worse problem in the last 3-
days (0-10) 

            

 N 114 108 108 114 101 93 95 99 101 102 101 102 

 Mean (SD) 4.7 (2.3) 4.6 (2.2) 5.0 (2.3) 4.4 (2.2) 4.8 (2.4) 4.7 (2.6) 4.9 (2.5) 4.7 (2.4) 4.9 (2.2) 4.7 (2.5) 5.2 (2.2) 4.4 (2.4) 

 Adjusted mean difference (95% CI) -0.24 (-0.76, 0.29) -0.42 (-0.94, 0.09) -0.63 (-1.26, 0.00) -0.08 (-0.70, 0.55) -0.50 (-1.09, 0.09) -0.62 (-1.19, -0.04) 

Satisfaction with hand function in the 
last 3 days (0-10) 

            

 N 115 108 109 114 104 95 96 103 103 103 101 105 

 Mean (SD) 4.7 (2.3) 4.3 (2.2) 4.9 (2.4) 4.2 (2.1) 4.5 (2.4) 3.9 (2.3) 4.2 (2.4) 4.3 (2.4) 4.9 (2.3) 4.7 (2.4) 5.2 (2.2) 4.4 (2.4) 

 Adjusted mean difference (95% CI) -0.48 (-1.03, 0.06) -0.52 (-1.06, 0.02) -0.79 (-1.41, -0.18) 0.33 (-0.28, 0.93) -0.30 (-0.89, 0.29) -0.58 (-1.17, 0.00) 

Grip strength (lbs)             

 N N/A N/A N/A N/A 104 95 96 103 N/A N/A N/A N/A 

 Mean (SD) N/A N/A N/A N/A 42.9 (23.5) 39.8 (20.5) 39.9 (21.7) 42.8 (22.5) N/A N/A N/A N/A 

 Adjusted mean difference (95% CI) N/A N/A -0.44 (-3.29, 2.42) 1.57 (-1.27, 4.41) N/A N/A 

Pinch strength (lbs)             

 N N/A N/A N/A N/A 103 95 96 102 N/A N/A N/A N/A 

 Mean (SD) N/A N/A N/A N/A 9.2 (3.6) 8.9 (3.6) 8.7 (3.4) 9.3 (3.7) N/A N/A N/A N/A 

 Adjusted mean difference (95% CI) N/A N/A -0.18 (-0.75, 0.39) 0.26 (-0.31, 0.82) N/A N/A 

Grip ability test (GAT) (seconds)             

 N N/A N/A N/A N/A 104 95 96 103 N/A N/A N/A N/A 

 Mean (SD) N/A N/A N/A N/A 33.7 (20.4) 31.0 (10.2) 34.5 (20.9) 30.4 (10.2) N/A N/A N/A N/A 

 Adjusted mean difference (95% CI) N/A N/A -1.01 (-3.41, 1.39) -0.82 (-3.20, 1.56) N/A N/A 

SF-12: physical component (0-100)             

 N 113 104 105 112 106 101 102 105 100 100 100 100 

 Mean (SD) 40.7 (10.9) 40.4 (10.2) 39.9 (11.2) 41.2 (9.8) 41.6 (10.7) 40.2 (10.3) 40.2 (10.9) 41.7 (10.1) 41.4 (10.8) 41.1 (10.4) 40.4 (10.4) 42.2 (10.7) 

 Adjusted mean difference (95% CI) 0.97 (-0.89, 2.84) 0.59 (-1.25, 2.43) 0.05 (-1.93, 2.02) 1.18 (-0.75, 3.11) 0.08 (-1.89, 2.06) 1.24 (-0.71, 3.19) 

SF-12: mental component  (0-100)             

 N 113 104 105 112 106 101 102 105 100 100 100 100 

 Mean (SD) 50.4 (10.8) 51.5 (9.9) 51.1 (10.4) 50.7 (10.3) 50.8 (9.9) 52.5 (9.7) 51.8 (10.4) 51.4 (9.2) 51.0 (10.7) 52.3 (10.2) 51.5 (11.1) 51.8 (9.7) 

 Adjusted mean difference (95% CI) -1.37 (-3.37, 0.63) 0.00 (-1.96, 1.96) -0.52 (-2.59, 1.56) 0.44 (-1.59, 2.46) -0.58 (-2.86, 1.70) 1.03 (-1.23, 3.28) 

Abbreviations: CI = confidence interval, JP = joint protection, HEx = hand exercise, N/A = not applicable, AUSCAN = Australian Canadian Hand Osteoarthritis 
Index, SF-12 = Short Form Health Survey 12 (version 2).  * = “Improved” defined as “completely better”, “much better”, or “better” on the global assessment of 
change question; † = Reference category. Results are adjusted for baseline (except for measures derived using the global assessment of change), age, 
gender, social class, GP practice, length of time with a hand condition and the other main effect of interest. Total AUSCAN score calculated as (pain/5) + 
stiffness + (function/9)  
 



Table S6: Per-protocol analysis of the primary outcome (OARSI) responder criteria at the primary endpoint (6-month follow-up) 
 
 

Outcome measure 6-months 

 No JP* JP No HEx* HEx 
N 109 85 107 87 

“Responders” (OARSI), n (%) 24 (22)  29 (34) 26 (24) 27 (31) 

 Adjusted3 odds ratio (95% CI) 1.95 (0.94, 4.02) 1.47 (0.73, 2.96) 

Footnote: Analysis was defined to be per protocol if participants were in the leaflet and advice arm or attended: session 1, 2, 3 & 4; sessions 1, 
2 & 4; sessions 1, 3 & 4; or sessions 1 & 4 for the OT intervention arms. JP = joint protection, HEx = hand exercise, CI = confidence interval. * 
= reference category 
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