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Patients with rheumatoid arthritis (RA) show a reduction
in physical capacities compared with healthy persons.
Symptoms such as pain, fatigue, stiffness, and decreased
muscle strength cause difficulties with daily activities
such as grooming and dressing, cooking a meal, cleaning,
shopping, work, and leisure activities. The physical, per-
sonal, familial, social, and vocational consequences of RA
are extensive. Occupational therapy (OT) is concerned
with facilitating people in performing their activities of
daily living overcoming barriers by maintaining or im-
proving abilities, or compensating for decreased ability in
the performance of occupations (1). The most important
interventions in OT are training of skills, counseling, ed-
ucation about joint protection, prescription of assistive
devices, and the provision of splints (2). Advice/instruc-
tion in the use of assistive devices, training in self-care
activities, and training in productivity activities are the 3
interventions for RA patients chosen most often by occu-
pational therapists (3).

So far, one narrative review (4) discussed the effective-
ness of splinting, joint protection, and provision of aids/
equipment for several rheumatic diseases on the basis of
the results of only a few studies on OT. However, evidence
on the effects of OT on the functional performance and
social participation of RA patients has not been reviewed
systematically. Therefore, we conducted a systematic re-
view of published studies evaluating occupational therapy
for rheumatoid arthritis.

Methods

Search strategy. We conducted an extensive search in
the following databases: Medline (1966 to January 2001),
Cinahl (1982 to March 2001), Embase (1988 to April 2000),
Scisearch (1974 to April 2000), Cochrane Controlled Trials
Register, the databases of the libraries of medical and
rehabilitation literature of 2 Dutch institutes (Dutch Na-
tional Institute Allied Health Professions, Netherlands In-
stitute for Health Services Research) (May 2000), the data-
base of the Rehabilitation and Related Therapies Field of
the Cochrane Collaboration (August 2000), and the spe-
cialized trials register of the Cochrane Musculoskeletal
Group (August 2000). Our broad computerized search
strategy was built upon the following components: a) the
search strategy for randomized controlled trials (RCTs)
and controlled clinical trials (CCTs) recommended by the
Cochrane Musculoskeletal Group (5), b) a search strategy
for other designs (ODs) using the keywords “epidemiolog-
ic studies,” “evaluation studies,” “program evaluation,”
“questionnaires,” “patient series,” “case series,” “pro-
gram,*” “experiment,*” “observation,*” “method,*” and
“effect,*” c) a search strategy for the identification of stud-
ies involving RA patients using the terms “arthritis” and
“rheumatoid arthritis,” and d) a search strategy for the
identification of studies involving occupational therapy
interventions using the terms “occupational therapy,”
“training,” “education,” “splints,” “assistive devices,”
“counseling,” “joint protection,” “dexterity,” “activities of
daily living,” and “self-care.”

The search strategy was formulated in WinSpirs (Med-
line, Cinahl) and was adapted by an experienced medical
librarian to make it applicable to the other databases. The
same databases were searched to identify reviews about
the effectiveness of OT, in order to find more studies.
Additionally, the reference lists of all identified studies
and reviews were scanned. Finally, the corresponding au-
thors of reports eligible for inclusion in this review were
contacted by mail and were asked to provide any addi-
tional published studies relevant to this systematic review.

Selection for inclusion. Because occupational therapy
is a relatively young profession, and because literature
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about the efficacy of OT was expected to be sparse, study
designs other than controlled clinical trials were also in-
cluded in this systematic review. As will be explained
below, uncontrolled studies could only restrictedly con-
tribute to the best evidence syntheses (indicative findings;
see Data Analysis). Studies with the following designs
were included: 1) RTCs. Experiments in which investiga-
tors randomly allocate eligible subjects into treatment and
control groups. Crossover trials were considered as RCTs,
according to the Cochrane Collaboration guidelines (6); 2)
CCTs. Experiments in which eligible subjects are allocated
in a nonrandomized manner to the treatment and the con-
trol groups; 3) ODs. Patient series, pre–post studies, as
well as studies comparing interventions on different hands
of the same person. Only full-length articles or full written
reports were considered for inclusion in the review.

Studies of patients with a diagnosis of rheumatoid ar-
thritis were included. Occupational therapy interventions
were either regarded as comprehensive OTs (combination
of all interventions) or were classified into 6 specific in-
tervention categories as follows: 1) training of motor func-
tion, 2) training of skills, 3) instruction on joint protection,
4) counseling, 5) advice and instruction in using assistive
devices, and 6) provision of splints. Studies focusing on a
contrast between the experimental and control groups con-
sisting of a multidisciplinary intervention (with OT as part
of it) were excluded.

The outcome measures pain, fatigue, functional ability
(including dexterity), and social participation were in-
cluded. Occupational therapy also focuses on measures
considered to be mediators of a favorable outcome, such as
knowledge about disease management, compliance, self-
efficacy, grip strength, and range of motion. These process
measures are considered to be indicators of a successful
treatment and are therefore also covered in this review. As
will be explained below, process measures could only
restrictedly contribute to the best evidence syntheses (in-
dicative findings; see Data Analysis). Studies with one or
more of the specified outcome or process measures were
included.

Procedure for inclusion. The procedure for inclusion of
the studies was based on the recommendations described
by Van Tulder et al (7). The first selection, based on titles
and abstracts, was independently performed by 2 review-
ers (EMJS and CHME), who considered the criteria for type
of study, type of participants, and type of outcome mea-
sures. This first selection resulted in inclusion of the
study, exclusion of the study, or was considered indeci-
sive. The second step for inclusion was done indepen-
dently by 2 reviewers (EMJS and CHME), using full reports
of all included and indecisive studies and considering all
the criteria described above. Disagreements regarding in-
clusion status were resolved by discussion. If no consen-
sus was met, a third reviewer (MAHK) decided. Finally, a
group of 4 occupational therapists and reviewer CHME
assessed the criteria for type of intervention and, if appro-
priate, classified the type of intervention into comprehen-
sive OT or one of the 6 different interventions. Consensus
was reached by discussion.

Methodologic quality. The methodologic quality of
RCTs and CCTs was rated using a list recommended by
Van Tulder et al (7). The list, containing specified criteria
proposed by Jadad et al (8) and Verhagen et al (9), consists
of 11 criteria for internal validity, 6 descriptive criteria,
and 2 statistical criteria (Appendix 1). One modification
was made in the specification of the eligibility criterion:
the condition of interest (impairment or disability that
indicated referral to OT) was added as an eligibility crite-
rion, as proposed by Wells et al (10). All criteria were
scored as yes, no, or unclear. Studies were considered to
be of high quality if at least 6 criteria for internal validity,
3 descriptive criteria, and 1 statistical criterion were
scored positively.

The methodologic quality of the other designs has been
rated using an adapted version of the list described by Van
Tulder et al (Appendix 1). Some items (concerning ran-
domization, similarity of patient groups, blinding of care
provider, blinding of patient) were considered inapplica-
ble to ODs and were removed from the list. Some items
were reformulated to make them applicable to one patient
group (e.g., the item “Were co-interventions avoided or
comparable?” was reformulated into “Were co-interven-
tions avoided?”) or to make the item applicable to the
design of the study (e.g., the item “Was the outcome as-
sessor blinded to the intervention” was reformulated into
“Was the care provider not involved in the outcome as-
sessment?”). The final list of criteria used in ODs consists
of 7 criteria for internal validity, 4 descriptive criteria, and
2 statistical criteria (Appendix 1). All criteria were scored
as yes, no, or unclear. Studies were considered to be of
sufficient quality if at least 4 of 7 criteria for internal
validity, 2 descriptive criteria, and 1 statistical criterion
were scored positively.

The methodologic quality of the included trials was
independently assessed by 2 reviewers (EMJS, MAHK).
Disagreements were resolved by discussion. If no consen-
sus was met, a third reviewer (CHME) decided.

Data analysis. A predefined data extraction form, with
study characteristics, patient characteristics, and baseline,
posttest, and followup data of outcome and process mea-
sures, was used. For continuous variables, the standard-
ized mean difference (Hedges’ g) was calculated, if possi-
ble (11). For dichotomous variables, odds ratios with
corresponding 95% confidence intervals were computed.

Analysis of the results was performed separately for
each intervention category. For crossover trials without a
washout period between interventions, data were not fur-
ther analyzed. If studies compared the effect of 3 or more
intervention groups with each other, 2 reviewers (EMJS,
CHME) decided by consensus which 2 groups had the
largest contrast, making comparison between 2 groups
possible. A contrast between the OT intervention group
and a nontreated control group was preferred. If 2 inter-
ventions were compared, the predominant contrast was
the OT provided.

In advance, we expected to find too much diversity
among the studies with regard to patients (severity of the
disease), interventions (duration, frequency, and setting),
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and outcome measures (diversity, presentation of results)
to make quantitative analysis (meta-analysis) appropriate.
Therefore, we formulated a best evidence synthesis by
attributing various levels of evidence to the effectiveness
of OT, taking into account the design of the studies, the
methodologic quality, the type of outcome measures, and
the statistical significance of findings. The best evidence
synthesis (Table 1) was based upon the one proposed by
Van Tulder et al (12) and was adapted for the purpose of
this review.

Only results of studies contributing to the outcome of
the best evidence synthesis (e.g., RCTs with a high meth-
odologic quality, low quality RCTs with significant find-
ings, high quality CCTs with significant findings, and high
quality ODs with significant findings) are presented. Char-
acteristics and comprehensive results of all included stud-
ies on outcome and process measures are on request avail-
able from the corresponding author.

Three sensitivity analyses were performed: 1) excluding
low quality studies, 2) considering studies to be of high
quality if 4 or more criteria of internal validity were met,
and 3) excluding studies that did not use the American
College of Rheumatology criteria for the diagnosis of RA (13).

Results

Selection of studies. The search strategy resulted in a
list of 2,137 citations. After selection by title and abstract,
149 full articles were obtained. Fifty-seven publications
concerned the effectiveness of occupational therapy for
RA. Of these, 42 articles, presenting 37 studies (15 RCTs, 6
CCTs, 16 ODs), fulfilled all inclusion criteria. Data from 4
studies were presented in more than one article (14–23).
One publication (24) presented 2 studies. Fifteen studies
(25–39) were excluded for the following reasons: because
treatment contrast was a multidisciplinary intervention,
because patients other than those with rheumatic diseases

participated in the study, or because outcome measures
were beyond the scope of our review (Appendix 2).

Methodologic quality. The methodologic quality of 21
RCTs/CCTs and in 16 ODs was assessed (Table 2). Five
RCTs (40–44) had high methodologic quality, and all
CCTs had low quality. In particular, the following criteria
were fulfilled in fewer than one-third of the RCTs/CCTs:
adequate allocation concealment, blinded care provider,
blinding of patients, information on co-interventions,
blinded outcome assessor, intention to treat analysis, and
long-term followup. Given the methodologic constraints of
other designs, 9 ODs (45–53) had sufficient methodologic
quality. The following criteria were fulfilled in one-third
or fewer of the ODs: outcome assessor not involved in
treatment and long-term followup.

Outcome of interventions. Comprehensive occupa-
tional therapy. Four studies on the effectiveness of com-
prehensive OT were identified (Table 3): 3 RCTs (14,41,54)
and one OD (55). One of the RCTs (41) had high method-
ologic quality. The results on outcome measures are
shown in Table 4. In the high quality RCT, Helewa et al
(41) reported a significant positive effect of comprehensive
OT on functional ability. The process measure “knowl-
edge” was assessed in one study (54), in which no differ-
ence in gain in knowledge between the intervention and
the control groups was reported. Thus, on the basis of one
RCT (41), there is limited evidence for the effectiveness of
comprehensive OT on functional ability (Table 5).

Training of motor functions. Seven studies (6 RCTs/
CCTs [16,42,56–59] and one OD [60]) focused on the in-
tervention “training of motor function” (Table 3). Interven-
tions varied from group instruction on expressive dance
(16), use of a continuous passive motion machine after
arthroplasty (58), to hand exercises (42,56,57,59,60). The

Table 1. Best evidence synthesis*

Strong evidence Provided by consistent, statistically significant findings in
outcome measures in at least two high quality RCTs†

Moderate evidence Provided by consistent, statistically significant findings in
outcome measures in at least one high quality RCT and at least
one low quality RCT or high quality CCT†

Limited evidence Provided by statistically significant findings in outcome measures
in at least one high quality RCT†, or provided by consistent,
statistically significant findings in outcome measures in at least
two high quality CCTs† (in the absence of high quality RCTs)

Indicative findings Provided by statistically significant findings in outcome and/or
process measures in at least one high quality CCT or one low
quality RCT† (in the absence of high quality RCTs), or
provided by consistent, statistically significant findings in
outcome and/or process measures in at least two ODs with
sufficient quality (in absence of RCTs and CCTs)†

No evidence In cases of results of eligible studies that do not meet the criteria
for one of the above-stated levels of evidence, or in case of
conflicting results among RCTs and CCTs, or in case of no
eligible studies

* RTCs � randomized controlled trials; CCTs � controlled clinical trials; ODs � other designs.
† If the proportion of studies that show evidence is �50% of the total number of studies within the same
category of methodological quality and study design (RCTs, CCTs or ODs), we state no evidence.
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interventions on hand exercises varied widely with regard
to type of exercises, type of device used, type of setting for
therapy (at home without supervision or at an OT depart-
ment with supervision), and duration of the intervention.
One study (42) had high methodologic quality.

The results on outcome measures are shown in Table 4.
The outcome measures “pain” and “functional ability”
were assessed in two (42,57) and three (42,57,60) studies,
respectively. In the RCT with high methodologic quality
(42), no significant differences between groups with regard
to pain and functional ability after training of hand func-
tion were reported.

All studies measured 1 or 2 of the following process
measures: compliance (16,59), grip strength (42,56–58,60),
and range of motion (16,42,56–58,60). In the high quality
RCT (42), no significant differences in grip strength be-
tween groups were found, whereas in the low quality RCT

(56), significant changes in grip strength after training of
hand function were reported. Thus, there is no evidence
for the effectiveness of training of motor function on the
outcome and process measures (Table 5).

Instruction on joint protection and energy conservation.
Four RCTs/CCTs (19,24,40) and four ODs (45–48) (Table 3)
were identified for the intervention “instruction on joint
protection and energy conservation.” One of the RCTs (40)
had high methodological quality.

The results on outcome measures are shown in Table 4.
Seven studies (19,24,40,45,47,48) assessed functional abil-
ity. Hammond et al (40) reported significant improvement
in functional ability. This finding was supported by Neu-
berger et al (24), who reported significant improvement in
their CCT. Four studies (19,24,40,48) measured pain. Ham-
mond et al (40) reported no significant differences between
groups.

Table 2. Characteristics and quality of randomized clinical trials, controlled clinical trials, and other designs*

Authors (ref.) Internal validity Descriptive Statistical Methodologic quality

Randomized clinical trials
Kraaimaat et al (14) b1, g, j, l, n, c, d, m1, m2 o, q low
van Deusen and Harlowe (16) b1, l, n m1, m2 o low
Stern et al (21) b1, g, j a, c, d, k, m1 o, q low
Neuberger et al pilot (24) b1, j d, m1 o low
Hammond et al (40) b1, g, i, j, n, p a, c, d, k, m1 o, q high
Helewa et al (41) b1, e, f, i, j, l, n, p a, c, d, m1 o, q high
Hoenig et al (42) b1, e, f, g, i, j, n c, d, k, m1 o high
Ter Schegget and Knipping (43) b1, g, j, l, n, p d, k, m1 o, q high
Tijhuis et al (44) b1, g, j, l, n, p a, c, d, k, m1 o, q high
Mowat et al (54) b1, f, i, j, l, n, a, c, d, m1, m2 low
Brighton et al (56) b1, g, i, n d, m1 o Low
Wagoner and le Lieuvre (59) b1, g, j, l, n d, m1 o low
Anderson and Maas (62) b1, f, g, n c, d, m1 o, q Low
Callinan and Mathiowetz (63) b1, g, j, l, n, a, d, k, m1 o, low
Palchik et al (65) b1, l a, k, m1 o low

Controlled clinical trials
Furst et al (19) j, n, p a, c, d, m1, m2 o, q low
Neuberger et al (24) follow-up j c, d, m1 o, q low
Dellhag et al (57) f, j, n c, d, m1 low
Ring et al (58) i, l d, k, m1 o, q low
Hass et al (61) j d, m2 o low
Feinberg (64) h, j, l, n a, c, d, m1 o, q low

Other designs
Barry et al (45) g, i, l, n m1, m2 o, q sufficient
Cartlidge et al (46) f, j, l, n, p a, d, m1 o sufficient
Hammond (47) g, i, j, l, n a, d, m1 o, q sufficient
Hammond and Lincoln (48) g, j, l, n a, d, m1 o, q sufficient
McKnight and Schamburg (49) f, j, l, n a, d, k, m1 o sufficient
Nordenskiöld (50) f, g, j, l, n, p d, m1 o, q sufficient
Nordenskiöld (51) f, g, j, n d, m1 o sufficient
Pagnotta et al (52) f, g, j, l, n, p a, d, k, m1 o, q sufficient
Rennie (53) g, j, l, n, p d, m1 o, q sufficient
McAlphine et al (55) j, n m1 o, q low
Schaufler et al (60) j, n, p d, m1 o low
Agnew and Maas (66) l, p k, m2 o, q low
Feinberg and Brandt (67) j a, d, k, m2 o low
Malcus et al (68) f, j, l a, d, k, m1 o low
McKnight and Kwoh (69) f, j, n a, d, k, m1 o, q low
Spoorenberg et al (70) j a, d, k o, q low

* See Supplement to Appendix 1 for definitions.
Only the fulfilled criteria are reported. For cutoff point low/high quality see section on methodologic quality.
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All but one of the 8 studies (47) measured one or more
process measures. Of the 7 studies (19,24,40,45,46,48) that
assessed knowledge, 2 RCTs/CCTs (24,40) demonstrated a
significant increase in knowledge after patients received
instruction on joint protection. All ODs with sufficient
methodologic quality (45,46,48) supported these findings.
Thus, on the basis of the results of one high quality RCT

(40), there is limited evidence that instruction on joint
protection leads to an improvement of functional ability
(Table 5).

Assistive devices. One CCT (61) and one OD (51) were
included for the intervention “advice/instruction in the
use of assistive devices” (Table 3). Only the latter study
had sufficient methodologic quality.

Table 4. Results on pain and functional abilities per intervention category; studies contributing to the outcome of the best
evidence synthesis*

First author (ref.) Design
Methodologic

quality†

Pain Functional ability

SMD (95% CI) SMD (95% CI)

Comprehensive OT
Kraaimaat (14) RCT 0 �0.17 (�0.76, 0.41) �0.26 (�0.84, 0.33)
Helewa (41) RCT 1 ns 0.49 (0.10, 0.89)
Mowat (54) RCT 0 not measured ne

Training of motor function
Hoenig (42) RCT 1 ns ns
Dellhag (57) CCT 0 0.81 (0.10, 1.61) ns

Instruction on joint protection
Furst (19) CCT 0 1.2 (0.20, 7.18) 0.17 (�0.68, 1.02)
Neuberger (24) pilot RCT 0 not measured 0.65‡ (�0.03, 1.33)
Neuberger (24) follow up CCT 0 0.31 (�0.49, 1.10) 1.45 (0.55, 2.34)
Hammond (40) RCT 1 0.56 (�0.12, 1.24) 1.79 (0.98, 2.61)

Advice assistive devices
Nordenskiöld (51) OD 1 P � 0.001 not measured
Hass (61) CCT 0 ne ne

Provision of splints
Stern (21) RCT 0 ne immediately, P � 0.001,

1 week, P � 0.015
Ter Schegget (43) RCT 1 0.34 (�0.59, 1.27) 1.02 (�0.03, 2.01)
Tijhuis (44) RCT 1 �0.44 (�1.33, 0.44) not measured
Nordenskiöld (50) OD 1 immediately, P � 0.001 not measured
Pagnotta (52) OD 1 immediately, P � 0.001 P � 0.01
Callinan (63) RCT 0 P � 0.001 not measured
Feinberg (64) CCT 0 P � 1.00 not measured

* SMD � standardized mean difference; 95% CI � 95% confidence interval; OT � occupational therapy; RCT � randomized clinical trial; CCT �
controlled clinical trial; OD � other design; ns � no significant differences between groups; ne � standardized mean difference (SMD) not estimable.
† 1 � high; 0 � low.
‡ Calculation of standardized mean difference (Hedges’ g) based on , P F, or t-value, a positive SMD (a SMD with a 0.95 Ci indicates a decrease in pain
and an increase in functional ability; if more than two groups were evaluated, the two groups with the greatest contrast in intervention were compared.
For further information about the methodologic quality see Table 1.

Table 5. Outcome of best evidence synthesis and sensitivity analyses per intervention.

Best evidence
synthesis

Sensitivity
analysis 1

Sensitivity
analysis 2

Sensitivity
analysis 3

Comprehensive occupational
therapy

Limited evidence on
functional ability

Limited evidence on
functional ability

Indicative findings for
effectiveness on
functional ability

Limited evidence on
functional ability

Training of motor function No evidence No evidence No evidence No evidence
Instruction on joint protection Limited evidence on

functional ability
Limited evidence on

functional ability
Limited evidence on

functional ability
Limited evidence on

functional ability
Advice/instruction in the use

of assistive devices
No evidence No evidence No evidence No evidence

Provision of splints Indicative findings for
effectiveness on pain

Indicative findings for
effectiveness only for
the immediately
assessed pain after
provision of the
splint

Indicative findings for
effectiveness on
pain

Indicative findings for
effectiveness on
pain
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The results on outcome measures are shown in Table 4.
Nordenskiöld (51) reported a significant decrease in pain
when assistive devices were used while performing
kitchen tasks. Thus, there is insufficient data to determine
the effectiveness of advice/instruction in the use of assis-
tive devices (Table 5).

Splints. Sixteen studies (Table 3) focused on the inter-
vention “provision of splints.” Seven of these studies were
RCTs/CCTs (21,43,44,62–65), and 9 were ODs (49,50,52,
53,66–70). Within these 16 studies, six different types of
splints were evaluated (working splint, resting splint,
three types of antideformity splints, air-pressure splint). In
4 of the RCTs/CCTs (21,43,44,64), 2 splints were compared
with each other. Three of the RCTs/CCTs (62,63,65) com-
pared patients receiving splint treatment with a nontreated
control group. Two of the RCTs (43,44) had high method-
ologic quality and 4 of the ODs (49,50,52,53) had sufficient
methodologic quality.

The results on outcome measures are shown in Table 4.
Pain was assessed with regard to two aspects. The effect on
pain immediately after provision of the splint was evalu-
ated in three studies (50,52,53). Nordenskiöld (50) and
Pagnotta et al (52) reported a significant decrease in pain
when patients wore working splints. The effect on pain
after splinting for a period of 1 week to 1.5 year was
assessed in ten studies (21,43,44,49,63,64,67–70). Only the
2 studies that compared splinting with no treatment
(49,63) presented positive significant results.

Five studies (21,43,52,53,70) assessed measures of func-
tional ability (dexterity). In one of these studies, a low
quality RCT (21), a significant decline in dexterity after 1
week of wearing a working splint was reported.

Fifteen studies measured one or more process measures.
Compliance with splinting was assessed by 5 studies
(63,64,66,67,70), all of which had a low methodological
quality. In one RCT (64), positive significant results on
compliance were reported.

Grip strength was assessed with regard to 2 aspects. The
effect on grip strength immediately after provision of the
splint was evaluated in 6 studies (21,43,44,50,53,62). In
two high quality studies (50,53) it was reported that pa-
tients had an increase in grip strength while wearing a
splint. The effect of splinting on grip strength after a pe-
riod of time was measured in four RCTs/CCTs
(21,43,44,63). The 2 high quality RCTs (43,44) found no
significant differences between groups. Four studies
(43,44,65,67) measured range of motion, and in the 2 high
quality RCTs (43,44), no significant differences between
groups was reported. One low quality RCT (65) demon-
strated significant improvement after patients wore an
anti-boutonniere splint for 6 weeks.

Thus, there are indicative findings that splints are effec-
tive in reducing pain both immediately after provision of
the splint and after splinting over a period of time (Table
5). Also, there are indicative findings that splinting has a
negative effect on dexterity (Table 5). Furthermore, indic-
ative findings for a gain in grip strength immediately after
provision of the splint have been reported.

Training of skills, counseling. No studies concerning
the interventions “training of skills” and “counseling”
were identified.

Sensitivity analyses. Three sensitivity analyses were
performed to determine the robustness of the outcome of
the best evidence syntheses (Table 5).

Considering only studies that scored a high or sufficient
methodologic quality, the outcome of the best evidence
syntheses for all interventions (except provision of splints)
is the same as the results presented. Within the category
“provision of splints,” only the indicative findings for
evidence of splinting on the immediate decrease in pain
will hold.

Analyzing the results with incorporation of studies with
a score of 4 items or more on the internal validity criteria,
the outcome of the best evidence synthesis is, for all inter-
ventions except “comprehensive OT,” the same as the
results presented. Within the category “comprehensive
OT,” the results of three studies (14,41,54) instead of one
contribute to the best evidence synthesis. Two studies
(14,54) found no significant results on functional abilities,
whereas one (41) did. As a result, the findings of “limited
evidence” changes to “indicative findings” for the evi-
dence of effectiveness of OT on functional ability.

In 19 studies (14,19,21,40–42,47–50,52,55,63,64,67–70),
investigators explicitly reported use of the ACR criteria for
diagnosis of RA as inclusion criteria for the patients. Con-
sidering only those studies in the analysis, results are the
same as the best evidence synthesis for all the interven-
tions categories.

Discussion
In this review, the efficacy of several OT interventions for
rheumatoid arthritis was explored. Seven different inter-
vention categories were distinguished (comprehensive
OT, training of motor function, training of skills, instruc-
tion on joint protection, counseling, advice/instruction in
the use of assistive devices, and provision of splints). The
outcome measures were pain, fatigue, functional ability,
and social participation. Process measures such as knowl-
edge about disease management, compliance, self-efficacy,
grip strength, and range of motion were also taken into
account. This systematic review established limited evi-
dence for the effectiveness of 2 intervention categories on
functional ability. Both comprehensive OT and instruction
on joint protection resulted in an increase in functional
ability. For the intervention “provision of splints,” indic-
ative findings for a decrease in pain were demonstrated.
Indicative findings for a negative effect of splinting on
dexterity were discovered, as were indicative findings for
evidence that grip strength increases after provision of
splints.

Randomized controlled trials, controlled clinical trials,
and studies with other designs were included in this re-
view. Sixteen ODs were identified. A distinction was made
between ODs with sufficient methodological quality and
those that lacked sufficient methodological quality. Be-
cause of the weakness of the internal validity of ODs, those
with sufficient methodologic quality could demonstrate
“indicative findings” only in the best evidence synthesis.
Incorporation of the outcomes of ODs resulted in indica-
tive findings for a decrease in pain immediately after pro-
vision of a splint. Within the other intervention categories,
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results of ODs did not contribute to the outcome of the best
evidence synthesis, because RCTs and/or CCTs were avail-
able. However, in most categories of interventions, the
results of ODs supported the findings of RCTs/CCTs.
Therefore, in emerging fields of research such as occupa-
tional therapy, results of studies other than controlled
trials may have some value in assessing the effectiveness
of interventions when RCTs and CCTs are lacking.

Overall, the methodologic quality of the studies was
rather poor. Only 5 of the 15 RCTs had a high method-
ologic quality. No CCTs with a high methodologic quality
were identified, and only one-half of the 16 ODs were
considered of sufficient methodologic quality. Bias was
possible, because most studies did not include informa-
tion on blinding of patients, blinding of care providers,
and blinding of outcome assessors. Because blinding of
patients and care providers is rather difficult in allied
health interventions, the blinding of the outcome assessor
is of paramount importance to avert detection bias (71,72).

The nature of the OT interventions varied widely. Even
within intervention categories, large differences in inter-
ventions with regard to type of treatment, duration, and
setting precluded comparing results. Furthermore, poor
data presentation impeded comparison of results among
studies. Only five RCTs presented sufficient data to com-
pute effect sizes. In future research, special attention
should be given to the presentation of study results accord-
ing to international standards (73). Finally, outcome mea-
sures were very heterogeneous. For each outcome and
process measure, several measurement instruments were
used. To overcome this problem, international consensus
about a core set of outcome measures for the outcome of
occupational therapy for rheumatoid arthritis is needed.
The first question to be addressed should be which out-
comes are most important for OT. The second question
concerns which outcome instruments are most reliable,
valid, responsive, and easy to obtain.

The power of the studies included in this review was
rather poor. To detect a medium effect size of 0.5 (with � �
0.05 and power at 80%), the sample size per group needs
to be at least 50 (74). Only 2 controlled studies had a
sample size of �50 participants per group (41,61). The
findings of this review could be an underestimation of the
real evidence for the effectiveness of OT, due to the limited
power of the studies. Conversely, the results of this review
could also be an overestimation because of publication
bias by unpublished small negative studies.

In future research, several items about the efficacy of
occupational therapy should be considered. To improve
the methodologic quality of studies, proper randomization
procedures should be performed after baseline assessment,
with special attention to the concealment of allocation.
Another important issue is the blinding of the outcome
assessor. Because blinding of patients and care providers
is almost impossible in OT interventions, procedures to
guarantee the blinding of the outcome assessors are
needed to prevent bias. Statistically significant differences
are more likely to occur in studies with sufficient power.
This means that large groups of rather homogenous partic-
ipants should be included in trials that compare the ex-
perimental intervention with no treatment or, if that is not

possible, with a treatment with a clear contrast. Further-
more, outcome measures should be carefully chosen with
regard to the aim of the intervention. Studies in which
outcome measures that are relevant and responsive are
applied are more likely to result in statistically significant
differences between groups.

The inventory of studies in this review reveals impor-
tant gaps in OT research. No studies were found for the
category “training of skills,” and only two studies were
found for the intervention “instruction/advice assistive
devices.” This is remarkable, because “training of skills”
and “instruction/advice assistive devices” are very com-
mon OT interventions (3). Another finding is the lack of
data on the outcome measure “social participation.” The
ultimate goal of OT is to restore/maintain full participation
in all social activities. Outcome measures should reflect
this aim.

In conclusion, we found limited evidence for the effec-
tiveness of occupational therapy for functional ability and
pain in patients with RA. Studies that evaluated compre-
hensive OT and those that evaluated instruction on joint
protection interventions showed limited evidence for the
effectiveness of these interventions on functional ability.
Studies that evaluated splint interventions reported indic-
ative findings for the effectiveness in reducing pain. These
results are encouraging in terms of occupational therapy
being an important part of treatment for patients with
rheumatoid arthritis. Also, this review revealed that im-
portant fields of occupational therapy, such as “training of
skills” and “advice in the use of assistive devices,” are
underresearched and should get more attention. On the
basis of this review, we suggest that further clinical trials
for each category of intervention are necessary. In future
studies, special attention should be given to the design of
trials, the use of responsive, reliable, and valid outcome
measures, inclusion of a sufficient number of patients to
create statistical power, and presentation of trial results
according to international standards.
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51. Nordenskiöld U. Evaluation of assistive devices after a course
in joint protection. Int J Technol Assess Health Care 1994;10:
293–304.

52. Pagnotta A, Baron M, Korner-Bitensky N. The effect of a static
wrist orthosis on hand function in individuals with rheuma-
toid arthritis. J Rheumatol 1998;25:879–85.

53. Rennie HJ. Evaluation of the effectiveness of a metacarpopha-
langeal ulnar deviation orthosis. J Hand Ther 1996;9:371–7.

54. Mowat AG, Nichols PJ, Hollings EM, Haworth RJ, Aitken LC.

682 Steultjens et al



A comparison of follow-up regimes in rheumatoid arthritis.
Ann Rheum Dis 1980;39:12–7.

55. McAlphine CH, Woodhouse E, MacDonald J, Hunter J. Occu-
pational therapy in elderly patients with rheumatoid arthritis.
Clin Rehabil 1991;5:123–6.

56. Brighton SW, Lubbe JE, van der Merwe CA. The effect of a
long-term exercise programme on the rheumatoid hand. Br J
Rheumatol 1993;32:392–5.
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Appendix 1. Criteria of Methodological Quality*

Randomized Clinical Trials, Controlled Clinical Trials
Patient selection

a) Were the eligibility criteria specified?
b) Treatment allocation:

1) Was a method of randomization performed?
2) Was the treatment allocation concealed?

c) Were the groups similar at baseline regarding the most important prognostic indicators?
Interventions

d) Were the index and control interventions explicitly described?
e) Was the care provider blinded for the intervention?
f) Were co-interventions avoided or comparable?
g) Was the compliance acceptable in all groups?
h) Was the patient blinded to the intervention?

Outcome measurement
i) Was the outcome assessor blinded to the interventions?
j) Were the outcome measures relevant?
k) Were adverse effects described?
l) Was the withdrawal/drop out rate described and acceptable?
m) Timing followup measurements:

1) Was a short-term followup measurement performed?
2) Was a long-term followup measurement performed?

n) Was the timing of the outcome assessment in both groups comparable?
Statistics

o) Was the sample size for each group described?
p) Did the analysis include an intent-to-treat analysis?
q) Were point estimates and measures of variability presented for the primary outcome measures?

Other design
Patient selection

a) Were the eligibility criteria specified?
Interventions

d) Was the intervention explicitly described?
f) Were cointerventions avoided?
g) Was the compliance acceptable?

Outcome measurement
i) Was the outcome assessor not involved in the treatment?
j) Were the outcome measures relevant?
k) Were adverse effects described?
l) Was the withdrawal/drop out rate described and acceptable?
m) Timing follow-up measurements:

1) Was a short-term followup measurement performed?
2) Was a long-term followup measurement performed?

n) Was the timing of the outcome assessment in all patients comparable?
Statistics

o) Was the sample size of the patient group described?
p) Did the analysis include an intent-to-treat analysis?
q) Were point estimates and measures of variability presented for the primary outcome measures?

* Internal validity � b, e, f, g, h, i, j, l, n, p; descriptive criteria � a, c, d, k, m; statistical criteria � o, q.
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Supplement to Appendix 1. Specification of the criteria for methodological quality

a. In order to score a ‘yes’ explicit classification criteria for RA should be described. An established set of criteria (ARA
classification) or clinical criteria including disease duration. The condition of interest (for example: pain when treatment is
a resting splint) is described as present at the start of the study.

b1 A random (unpredictable) assignment sequence. Methods of allocation using date of birth, date of admission, hospital
numbers, or alternation should not be regarded as appropriate.

b2 Assignment generated by an independent person not responsible for determining eligibility of the patients. This person has
no information about the persons included in the trial and has no influence on the assignment sequence or the decision
about eligibility of the patient.

c In order to receive a ‘yes’ groups have to be similar regarding four of the most important prognostic factors: age, duration of
disease, severeness of disease, baseline main outcome measure(s). If a baseline difference exists in one of the these factors, a
no applies.

d Adequate description of type, modality, application technique, intensity, duration, number of frequency of sessions for both
the experimental interventions and (only for B4) control intervention(s) in order to replicate the study.

e The reviewer determines when enough information about the blinding is given in order to score a ‘yes’. For Occupational
therapy this item scores always ‘no’.

f Co-interventions concerning other similar to occupational therapy interventions are avoided or either standardised.
g The reviewer determines when the compliance to the interventions is acceptable when based on the reported intensity,

duration, number and frequency of sessions for the experimental intervention and (only B7) the control intervention(s).
Criterion compliance �70% in all groups.

h The reviewer determines (per outcome parameter) when enough information about blinding is given to score a ‘yes’. For
occupational therapy this item always scores a ‘no’.

i The reviewer determines (per outcome parameter) when enough information about independency/blinding is given to score
a ‘yes’.

j At least one of the important outcome parameters. For this review; pain, fatigue, functional abilities (including dexterity),
physical independence and quality of life (including well being).

k Each event described and correctly attributed to (allocated) treatment; if explicit report of ‘no adverse effect’ a ‘yes’ applies.
Scores either a ‘yes’ or a ‘no’, a don’t know doesn’t exist.

l Participants who were included in the study but did not complete the observation period or were not included in the
analysis must be described. If the percentage of withdrawals and drop-outs does not exceed 20% for short-term follow-up
and 30% for long-term follow-up and does not lead to substantial bias a ‘yes’ is scored. No drop-outs reported scores as
don’t know.

m1 Outcome assessment at the end of the intervention period.
m2 Outcome assessment �6 months after pre-test.
n Timing of outcome assessment identical for all patients (A10) or identical for all intervention groups (B14); for all important

outcome assessments.
o To be presented per group at pre-test and for most important outcome assessments.
p All patients are reported/analysed for the most important moments of effect measurement (minus missing values)

irrespective of non-compliance and co-interventions.
q Both point estimates and measures of variability should be presented (to be scored for each important outcome parameter

separately). Point estimates are: means, medians, modes etc. Measures of variability are; standard deviations, 95%
confidence intervals, etc. For dichotomous or categorical data proportions have to be presented.

Appendix 2. Characteristics of excluded studies*

Author (ref.) Design and reason for exclusion

Alderson, et al (25) Pre–post test, multidiscipline intervention
Brattström, et al (26) Cohort study, participants with RA and other diseases, multi-discipline intervention
Chen, et al (27) Patient series, participants with RA and other diseases
Cytowicz, et al (28) Pre–post test, outcome measures not included in review
Gault, et al (29) Pre–post test, outcome measures grip strength and range of motion only measured

as adverse effects of immobilisation intervention
Karten, et al (30) Patient series, multi-discipline intervention
Kjeken, et al (31) RCT, participants with RA and other diseases
Löfkvist, et al (32) Patient series, outcome measures not included in review
Maggs, et al (33) RCT, participants with RA and other diseases
Mann, et al (34) Cohort study, participants with RA and other diseases
Nicholas, et al (35) Patient series, outcome measures not included in review
Schulte, et al (36) Patient series, participants with RA and other diseases, multi-discipline intervention
Stern, et al (37) CCT, participants in study are women with no physical disability
Stern, et al (38) CCT, participants in study are women with no physical disability
Stewart, et al (39) Cohort study, outcome measures not included in review

* RCT � randomized clinical trial; CCT � controlled clinical trial; RA � rheumatoid arthritis.
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