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ABSTRACT

Study Design: Systematic review of intervention studies (level 3a).
Introduction: Occupation-based intervention (OBI) uses daily activities as a treatment modality. Its
growing use with patients diagnosed with upper extremity musculoskeletal disorders (UE MSK) has
driven interest in its supporting body of evidence.
Purpose of the Study: The purpose of this study was to locate, appraise, and summarize current evidence
of the effectiveness of OBI in treating patients with UE MSK.
Methods: Searches of PubMed, CINAHL, the Cochrane Register for Controlled Trials, and PEDro databases
were conducted using predetermined keywords. Studies included in this systematic review described the
use of OBI in UE MSK. Two examiners independently reviewed and assessed the quality of each study
using the PEDro scale.
Results: Results of the database searches yielded 991 studies, 13 of which were deemed eligible to include
in this review (6 randomized controlled trials, 4 pretreatment/post-treatment cohort or case series
studies, and 3 single case reports). Quality of the studies varied, with 4 rated poor, 2 moderate, and 4
excellent. Overall, individuals receiving OBI showed superior benefits in patient-reported, performance,
and physical measures assessing the upper extremity.
Discussion: Findings of this review provide preliminary evidence for the use of OBI with patients with UE
MSK, however, generalizability of the evidence was compromised due to heterogeneity in study subjects
as well as conceptualization, dosage, and delivery of OBI.
Conclusions: The existing literature reflects promising trends in the use of OBI, underscoring its utility as a
treatment option for UE MSK-related impairment, limitations, and restrictions. Nonetheless, scientific
evidence concerning the effectiveness of OBI needs to be improved by conducting high-quality studies
that clearly conceptualize this intervention and heighten understanding of its role in hand therapy
practice.

© 2018 Hanley & Belfus, an imprint of Elsevier Inc. All rights reserved.

Association, p. S6, 2014),' is a longstanding cornerstone in the
philosophy and practice of occupational therapy. Although suc-

Occupation-based intervention (OBI) is gaining traction in the
hand therapy literature. Occupations, defined as the “daily life ac-
tivities in which people engage ... hav[ing] purpose, meaning, and
perceived utility to the client ...”* (American Occupational Therapy

* Corresponding author. 535 East 70th Street, New York, NY 10021, USA. Tel.: 212-
606-1660; fax: 212-774-7823.
E-mail address: zlotnickg@hss.edu (G. Weinstock-Zlotnick).
2 A more complete definition can be found in the Occupational therapy practice
framework: domain and process, 3rd edition, 2014, pages S5-S7.!

cessful resumption of daily activity, whether stated or implied, has
always been the ultimate goal of hand therapy, the use of daily
activity as a treatment intervention has more recently become the
subject of research. This has been especially noticeable in the past
10-20 years. The term occupation-based intervention refers to a
therapist’s use of “engagement in occupation as the therapeutic
agent of change” (p. 98).

Therapists report several benefits of using OBI with patients
with upper extremity musculoskeletal disorders (UE MSK). Among
the unique advantages of OBI is that it capitalizes on the familiarity

0894-1130/$ — see front matter © 2018 Hanley & Belfus, an imprint of Elsevier Inc. All rights reserved.

https://doi.org/10.1016/j.jht.2018.04.001


mailto:zlotnickg@hss.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jht.2018.04.001&domain=pdf
www.sciencedirect.com/science/journal/08941130
http://www.jhandtherapy.org
https://doi.org/10.1016/j.jht.2018.04.001
https://doi.org/10.1016/j.jht.2018.04.001
https://doi.org/10.1016/j.jht.2018.04.001

142 G. Weinstock-Zlotnick, S.P. Mehta / Journal of Hand Therapy 32 (2019) 141152

of everyday tasks, using automatic movements involving the body
in a different manner than rote exercise.” Participation in a func-
tional activity can also be engaging, distracting the patient from
discomfort or anxiety when moving an injured upper extremity.
Use of OBI can avert a learned disuse of the upper extremity* and be
meaningful and productive, with relevance to a patient’s specific
goals.?

Details as to what is considered OBI vary. Some mandate that
OBI not only comprise evaluation and treatment but also do so in a
natural context, providing the patient with pleasure and a sense of
accomplishment.> Others advocate self-direction and the use
of meaningful life activities as components of OBL> The approach of
still others is to balance OBI with the biomechanical needs of the UE
MSK population.® Although occupation has been the philosophical
cornerstone and conceptual foundation of occupational therapy
since its inception,” and OBI, as a treatment intervention, is an
outgrowth of that foundation, a larger shift, signaled by the pub-
lication of International Classification of Functioning, Disability and
Health (ICF) by the World Health Organization in 2001, mandates
that conceptualizations of health include a person’s ability to
function in all aspects of life.” The ICF terms activity and partici-
pation are defined respectively as “the execution of a task or action
by an individual” and “involvement in a life situation” (p. 10).
Occupational and physical therapists are beholden to their indi-
vidual domains of concern, in addition to the larger interdisci-
plinary ICF framework. Using OBI as a treatment modality can
facilitate the ability of both occupational and physical therapists to
addressing patients’ activities and participation. For the purposes of
this study, we operationally define OBI as the use of simulated or
actual life tasks as an intervention.

Research regarding the efficacy of OBI in the UE MSK population
is growing, but an overview of the current level of evidence is
needed. Several case reports/series highlight an OBI approach,*&-13
and a number of randomized controlled trials (RCTs)'4"'° incorpo-
rate OBI. Recent systematic reviews, however, focus on occupa-
tional therapy interventions overall, which can include a wide
range of treatment, including preparatory methods, stretching, and
exercise in addition to purposeful activity or OBL.>?-%?

Although there is agreement that therapists think occupation is
a beneficial medium for treating patients with UE MSK, according
to a 2010 survey, one of the stated impediments to the use of OBI is
its credibility as an intervention.>?* To address the knowledge gap,
this systematic review located, appraised, and summarized the
literature assessing the benefits of OBI in hand therapy practice.

Methods

This review adopted the methodology recommended by the
Cochrane Handbook for Systematic Reviews of Intervention Studies.”*
Consistent with this approach, the following steps were under-
taken in a sequential manner.

Eligibility criteria

Primary studies that were parallel-group RCTs, prospective or
retrospective cohort studies, case series, or case reports in which
the effectiveness of OBI in patients with UE MSK was evaluated, as
well as any studies in which interventions included actual func-
tional task performance, purposeful activity, or daily activity as part
of therapy were deemed eligible for this review. Studies that
included discussion of activities in lieu of functional performance,
worksite modification/ergonomic intervention, exercise as the
intervention, or patients with neurologic upper extremity injuries/
difficulties were excluded, as were systematic reviews. All outcome
measures were considered for this review, including patient-

reported outcomes (PROs), performance and physical measures,
and disease-specific assessments.

Search techniques for identifying relevant studies

Four databases, PubMed, CINAHL, the Cochrane Register for
Controlled Trials, and PEDro, were searched to identify relevant
studies in the area. The keywords used for each of the databases
and the search results are shown in Table 1. The search terms were
developed a priori by the coauthors (GW-Z and SPM). Finally, hand
searching of reference lists of the studies deemed to be eligible for
this review and the related article feature available in PubMed were
used to locate relevant studies.

Data collection and analysis

Selection of studies

The citations obtained from the search process were initially
scanned to locate and remove duplicates. Those remaining were
subjected to the eligibility criteria and underwent a sequential
process to derive the list of studies relevant for the purposes of this
review. Both the titles and abstracts of the studies’ citations were
examined to determine their eligibility, and those that were not
relevant were removed. After this, GW-Z and SPM independently
read the full text of the remaining articles and deliberated on their
relevance for this review. Disagreements were resolved by discus-
sion, and a consensus was reached in each case, the agreement
assessed by examining weighted kappa («), where « values of >0.7
were considered as having substantial agreement.>’

Data extraction and management

Because single extraction is known to result in errors and lack
comprehensiveness,”® the data extraction from the included
studies was done by GW-Z and checked by SPM to ensure accuracy.
The details for the treatment and control interventions, as well as
cointerventions, were retrieved. The descriptive information for the
patient population was extracted, outcomes collected, and results
of the interventions drawn from each study.

Assessment of risk of bias

The risk of bias in the included studies was assessed using the
PEDro scale.?’ The PEDro scale examines methodological quality of
the intervention studies, using an 11-item checklist. A score of 1
was assigned when the criteria were met, and a score of O if the
criteria were not met. The total score for each study was derived by

Table 1
Keywords used for database searches

Keywords

Search terms used for treatment of interest (ie, occupation-based interventions)
Occupation-based interventions

Occupations

Occupational interventions

Occupation centered

Activity focused

Functional interventions

Function-based interventions

Search terms used for injury group of interest (ie, upper extremity musculo-
skeletal injuries)

Upper extremity injur*

Upper extremity trauma

Upper extremity dysfun*

Arm injur*

Elbow injur*

Wrist injur*

Hand trauma
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adding the scores for items 2-11, with 10/10 indicating perfect
quality. Studies were rated excellent, if the quality rating was 9/10;
good, if the rating was between 7 and 9; moderate, if it was >4 but
<7; and poor, if the rating was <4. Although the PEDro scale was
initially designed and is known to be reliable for assessing quality of
RCT,*® it has also been used for assessing the quality of non-
randomized studies.?’

Assessing the effect of OBI interventions of treatment effect

Given the broader conceptual definition of OBI and in-
terventions we deemed eligible for this review, we expected sig-
nificant heterogeneity in the components of treatment, dosage, and
context in which they are delivered. Moreover, we included any
diagnoses that resulted in UE MSK, which we expected would
further increase the heterogeneity of the studies. As a result, we
were not able to pursue meta-analysis of the outcomes data
retrieved, and a narrative summary was provided describing the
overall effect of OBI on each outcome (ie, range of motion [ROM],
grip strength, pain, and PRO).

Results

A total of 991 citations were located across 4 databases searched
using the search terms shown in Table 1. An additional 9 potentially
relevant citations were located as a result of a hand search of the
professional rehabilitation and hand therapy journals. Of these, 15
were duplicate citations and therefore excluded. After the review of
titles and abstracts of the remaining citations, 951 studies were
found to be not relevant for this study. This resulted in 34 citations
that met the inclusion/exclusion criteria and were therefore
selected for full-text review. After full-text review, 13 of these*51
were selected for inclusion. The flow diagram shown in Figure 1
summarizes the sequential process for literature search and iden-
tification of included studies. The raw agreement between the 2
reviewers in identifying studies for inclusion was 90.6, and the
weighted x was 0.85 (95% confidence interval, 0.72-0.97), sug-
gesting substantial agreement.

Description of included studies

14-19. 4
8-11

Of the 13 studies selected in this review, 6 were RCTs
pretreatment and post-treatment cohort or case series studies,
and 3 single case reports.*'>"> A detailed description of these
studies, with emphasis on the characteristics of participants, types
of interventions provided, outcomes assessed, and the results of the
interventions, is provided in Table 2.

Variants of OBI included job tasks (work simulations and typing
among other tasks)®; writing (for a cohort with writer’s cramp)®'!;
a choice of purposeful activities/play tasks'’; origami'’; 3 func-
tional tasks, picking up every day small objects, typing on a
keyboard, wiping/washing dishes'#; 25 daily tasks'®; activity-
focused therapy'®; functional hand use during modified
occupation-based constraint-induced motor therapy (O-CIMT)'*'8;
and occupations from the patients’ daily lives.*!%13

Dosage for OBI ranged from 2 to 10 weeks, with sessions
lasting anywhere from 30 minutes to 3 hours. Two studies provided
the average 4.4 sessions'® and 6 sessions.!" The remaining total
number of sessions as specified ranged from 6 to 16 sessions, for a
total of 6-20 hours.#*1%12-1519 Gjyen the information provided, it
was difficult to calculate the total number of hours or sessions of
OBI in 4 of the studies.*®!"'® Dosing, of 20 hours or more of OBI,
was reported in the 2 studies using modified CIMT.!>'® The 2
studies addressing writer’s cramp had similar dosing, with 6-7
sessions on average.”!! Two of the 3 case reports reviewed initially

4,8-19

Articles identified on
preliminary search:
N =991
Hand search: N=9

Duplicates removed
N=15

\ 4

A

Potentially relevant articles
N =985

Excluded N =951
Reasons - not
treatment of interest,
not comparison of
interest, not the
diagnosis of interest
(i.e. MSK injury of
UE)

\ 4

A4
Studies included for the full-
text review N = 34

Studies excluded
after full-text
review N =21

\ 4

A 4
Studies included in the review N = 13; (10 were
either RCT, prospective or retrospective cohort,
case-control, or case series studies and their
methodological quality was assessed; 3 were
single case reports

PEDro Rating:
Excellent (9 or above): 2
Good (7-9): 2

Moderate (>4 but <7): 2
Poor: (<4): 4

Fig. 1. Flow diagram for search process and identification of studies for this review.
From: Moher D, Liberati A, Tetzlaff ], Altman DG, The PRISMA Group. Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement.
PLoS Med. 2009;6(7):e1000097.

used a biomechanical approach for 10'> to 17> weeks before
shifting to OBI.

Outcome measures used to assess the benefits of OBI varied
across the studies. PRO measures that captured functional perfor-
mance included the Canadian Occupational Performance Measure
(COPM),'?!*18  Disabilities of the Arm, Shoulder and Hand
(DASH),!141518 and patient-rated wrist evaluation (PRWE).!® The
self-assessment manikin scale was used in 1 study'® to measure
emotional responses in a situation, particularly in the pleasure,
arousal, and dominance dimensions. Performance measures were
incorporated into 6 studies, 2 using the box and block test,'%'® 3
using the Jebsen-Taylor hand function test (JTHFT),">'”!® and 1
using the Purdue pegboard test.* The 2 studies that assessed
improvement in writing as a result of OBI used specific metrics for
writing as the primary outcome.”!! One study created a metric for
return to work,® and the remaining studies used physical measures,
such as grip strength, pinch strength, ROM, Semmes-Weinstein
monofilaments, and/or static 2-point discrimination as out-
comes,49.1013-18



Table 2
Description of studies

Study

Method

Participants

Interventions

Outcomes

Results

Barthel et al, 1998°

Baur, 2009°

Che Daud et al'*

Retrospective
case series

Single group,
prepost test
design

RCT

24 patients (12 women and 12 men;
mean age not provided) at UCLA
rheumatology and hand
rehabilitation outpatient clinic with
complaints of hand, wrist, or forearm
pain

7 right-handed patients (4 women
and 3 men; mean age, 54.3 + 8.3 y)
with WC (3 simple WC, 4 dystonic
WC)

About 46 patients from the hand
outpatient OT clinic with bone,
tendon or PNI to wrists, hand, or
forearm; of these, only 40 completed
the trial (11 women and 29 men;
mean age, 36.2 + 11.1y)

About 22 of 24 received OT as one of
several interventions with this
multidisciplinary treatment
approach. Elements of occupational
therapy that were OBI included
graded program for individual job
tasks (ie, typing for periods that were
gradually increased; activity modifi-
cation for daily activities and leisure
tasks)

There were significant variations,
however, in the treatment dosage,
frequency of in-clinic treatment, and
the total duration for with patient
was under care of OT

Cointervention: Pharmacologic inter-
vention, psychological pain evalua-
tion, biofeedback

A total of 7 handwriting training
sessions were provided according to
Mai principles, individualized motor
training program to the patient’s
specific writing disorder, elements of
writing/writing conditions were
modified and varied to reduce
dystonic symptoms, writing with grip
force auditory feedback

Supervised hand therapy: 6 wk
Experimental group: TE + OBI

Control group: TE

After 6 wk of in-clinic therapy,
participants continued TE taught to
them in clinic at home for additional 4
wk

Physician and occupational therapist

rated patients on an outcome scaled I,

II, and III (scaling categories provided

later); treatment outcomes were

examined by assessing proportion of

patients in these categories after

treatment interventions

[: Minimal or no improvement, no

resumption of work if receiving

medical disability compensation

II: Moderate improvement in symp-

toms, often with major workplace

modifications or reduction of offend-

ing activity; return to work if

receiving medical disability

compensation

III: Improvement in most symptoms,

return to same work if receiving

medical disability compensation

Following outcomes were assessed

before the initiation of treatment

program and at discharge; Wilcoxon

tests assessed whether the treatment

effect was significant or not (P < .05)

e Grip force (Newton [N])

e Writing pressure (N)

e Writing frequency (mean strokes

per second, recorded in hertz)

NIV

o VAS for pain and writing performance

e Fahn Dystonia Scale (0-100, the
lower the score, the more severe
the problems)

After outcomes were assessed at

baseline, after 6 wk of supervised

therapy, and finally after the addi-

tional 4 wk of home program

Primary outcome measure: DASH

symptom and disability

Secondary outcomes:

e Purdue pegboard

e TAM (derived by subtracting the
sum of all extension ROM for all
digits from the sum of all flexion
ROM of digits)

e Grip strength

e Pinch strength

Pain measured by the graphic nu-

merical rating scale

COPM

e DASH

At the end of the study, the
proportions of patients experiencing
minimal (scale I) to marked
improvement (scale III) was as
follows:

I: 21%

II: 54%

1I: 25%

Although precise statistical data were
not provided, significant improve-
ments (P < .05) were reported in
writing pressure, grip pressure, and
VAS for pain and writing performance
The effect sizes for intervention were
calculated for writing pressure and
grip force, and they were very high
(2.81) and moderate (0.57),
respectively>’

Significant differences (P < .05) were
observed in the following after 6 wk
of TE + OBI vs only TE and also follow-
up assessment at 4 wk after that
TAM: 1167.4 & 153.59 vs

1060.75 + 162.77 at 6 wk and
1203.65 + 133.6 vs 1035.85 + 179.84
after another 4 wk

Pain: 1.4 + 1.79 vs 3.85 + 1.98 at 6
wk; and 1.05 + 2.01 vs 2.9 + 2.79 after
another 4 wk

COPM—performance: 8.75 + 1.13 vs
7.56 + 1.96 at 6 wk and 9.53 + 0.64 vs
7.62 + 2.09 after another 4 wk
COPM—satisfaction: 8.55 &+ 1.23 vs
7.44 +2.09 at 6 wk and 9.49 + 0.76 vs
7.6 + 2.11 after another 4 wk

DASH: 17.23 + 13.28 vs

21.06 + 12.58 at 6 wk and 9.5 + 9.14
vs 18.64 + 14.84 after another 4 wk

44!
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Guzelkucuk et al, 2007'>

Maciel et al, 2005'¢

Omar et al, 2012"7

RCT

RCT

RCT

36 consecutive patients (proportion
for gender not provided; mean age,
23 + 3 y) with bone, tendon, or PNI
that sought treatment within 1.5-6
mo of injury

About 41 patients (19 women and 4
men, mean age, 55.7 + 17.7 y for
physiotherapy group and 12 women
and 6 men, mean age 55.8 + 19.4 y for
control group) with distal radius
fractures managed conservatively
were recruited; of which 35 patients
completed the study

30 children (5 girls and 10 boys, mean
age, 12.1 + 1.3y, for purposeful
activity group and 6 girls and 9 boys,
mean age, 12.4 & 1.4y, for rote
exercises group) with superficial
partial thickness, deep partial
thickness, and full thickness burns,
including the hand/wrist but less than
25% TBSA

Intervention group: Rehabilitation
program included passive, active-
assisted, and active ROM and
strengthening exercises designed to
increase ROM of affected joints plus
therapeutic activities that simulated
ADL 30-min session of therapeutic
activities that simulated ADLs
Control group: Rehabilitation program
consistent with the one mentioned
previously minus therapeutic
activities

Sessions were 5 d a week for 3 wk

Intervention group: Routine physio-
therapy exercises to restore wrist
ROM plus activity-focused treatment
approach that was aimed at regaining
motor performance, specific
components were task-specific
training, feedback, practice, and
modification of task environment
Control group: Routine physiotherapy
exercises for increasing wrist ROM
only with a follow-up a week later to
review the exercises with a
physiotherapist

Intervention group: Purposeful activ-
ities included playing games that the
child enjoyed the most; different
choices for games were offered to
child before therapy session, which
mainly depended on availability of
games and the success with the ac-
tivity during the prior therapy session
Control group: Rote exercise that
included active and active-assisted
wrist/hand ROM exercises

Measurements were taken at base-
line, after 3 wk of interventions, and 2
mo after the interventions were
concluded

e Grip strength (kg)

e Pinch strength (kg)

e TAM of hand (derived by subtract-
ing the sum of all extension ROM
for all digits from the sum of all
flexion ROM of digits with wrist in
neutral position)

e ROM of opposition

e ROM of abduction (calculated as
the sum of the distances between
the pulps of the fingers except the
first finger)

e FP-DPC (distance between distal
palmar crease and 3rd digit pulp or
average distance of all finger pulps
if finger ROM differs

o JTHFT

e DASH

Measurements taken at baseline, 6

wk, and 24 wk after cast removal

e PRWE

e Wrist flexion/extension ROM

e Grip strength (kg)

Measurements taken at 72 h after

burn, at 1, 2, and 3 wk after that, and

finally at discharge

e Self-report faces scale (pain)

e VAS (pain)

Measurement taken at 72 h after

burn, 3 wk, and discharge

e TAM (derived by subtracting the
sum of all extension ROM for all
digits from the sum of all flexion
ROM of digits with wrist in neutral
position)

Measurement taken at discharge and

3-mo follow-up:

o JTHFT

Significant improvements (P < .05)
were reported in the intervention
group for

DASH: 37 +21vs 62 £+ 17 at 2 wk and
354 17 vs 61 + 18 after another 2 mo
Grip strength: 13 £ 6 vs 10 = 9 kg at 2
wk and 23 + 14 vs 11 + 10 kg after
another 2 mo

Pinch strength: 5 + 2 vs 3 + 1 kg at 2
wk and 7 + 3 vs 3 + 1 kg after another
2 mo

JTHFT: 4t013+1to9vs5t020+ 1to
10at2wkand4to18 +09to9vs3
to 9 + 0.8 to 5 after another 2 mo

The outcomes were similar (P > .05)
across the intervention vs the control
groups

PRWE 26.9 4 24 vs 28.2 + 20.6 at 6 wk
and 21.4 + 24.5vs 24.8 +22.2 at 24
wk after removal of cast

Grip strength 15.5 + 11.6 vs

14.8 + 8.1 kg at 6 wk and 19 & 14 vs
20.8 & 11.1 kg at 24 wk after removal
of cast

Wrist flexion: 42.7 + 13.7 vs

46.9 + 9.3 at 6 wk and 50.7 & 15.6 vs
51.3 & 11.6 at 24 wk after removal of
cast

Wrist extension: 48.9 & 15.9 vs

51.6 + 16.5 at 6 wk and 56.7 & 16.5 vs
54.3 + 14.4 at 24 wk after removal of
cast

The interventions group experienced
significant improvements vs control
group in pain, TAM, and JTHFT at 72 h
and third week after sustaining burns
as well as at discharge from care and
3-month follow-up

Pain: 4.05 + 1.02 vs 6.85 + 2.12 at
72h; 215 +146vs 1.9 + 1.62 at 3
wk; and 1.9 + 1.62 vs 3.23 4+ 2.38 at
discharge

TAM: ROM provided for different
thickness across both the groups for
all the occasions; in summary, the
intervention groups had consistently
higher TAM compared with the con-
trol group

JTHFT: (average time taken to com-
plete) 145 vs 185 s at discharge; and
92 vs 126 s at 3-mo follow-up

(continued on next page)
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Table 2 (continued )

Study Method Participants Interventions Outcomes Results
Rostam et al'® Single subject 3 patients (1 women aged 32 y; 2 men Modified constraint-induced Following outcomes were assessed in Significant improvements were noted
experimental aged 25 and 29 y, respectively) with a movement therapy (5x wk for 4 wk, a random order 6 times during the in all the 3 patients for scores for the

Rostami et al'®

Schenk et al., 2004'!

design, A1-B-A2
design

Single-blinded
RCT

Case series

history of median and ulnar nerve
injuries

36 participants, 12 in each of the 3
groups: O-CIMT (4 women and 8 men
aged 31 + 8 y), R-CIMT (3 women and
9 men aged 39 + 10 y), or control
group (2 women and 8 men aged

34 + 6y); of which 12 each in both
the CIMT groups and 10 in control
group completed the final
assessments

50 patients with WC (29 women, 21
men; aged: 44.3 +£ 11.0 y) were
enrolled, of which only 21 were
available for follow-up assessment
21 healthy volunteers were used as a
control

1 h each session)

Cointervention: Patients continued
with their regular therapy program
throughout the study

O-CIMT: Constraint-induced therapy
for 6 h/d for 4 wk, with 3 h of
intensive hand training using
occupations on even days of the week
R-CIMT: Constraint-induced therapy
for 6 h/d for 4 wk, with 3 h of rote
exercise on even days of the week
Control group: Participants use
affected hand in different activities
for 1.5 h each day for 4 wk without
restrictions on the unaffected hand

Intervention consisted of writing and
elements of writing

First training period: Aimed at
identifying and addressing specific
problems of the patient, sessions las-
ted for 50-60 min, 1x wk

Second training period: Aimed at
stabilizing newly acquired writing
techniques with sessions once every
2-4 wk

baseline phase (A1), 4 times during
the intervention phase (B), and 4
times during the withdrawal phase
(A2)

e Box and block test

e Semmes Weinstein

e DASH

Measured at pretest, post-test (end of
4 wk of intervention), and 1-mo
follow-up (1 mo after intervention
completion)

o COPM

e Static 2-point discrimination

e DASH

e Box and block test

e Self-assessment manikin scale

Subjects were asked to repeatedly
write 2 interconnected “I's” in 10 s
with movements registered on a
digitized tablet. No standardized
measures were used, but the out-
comes considered specifically for the
study were as follows:
e Number of letters produced in 10 s
e Average peak velocity per stroke
e Average number of inversions in
velocity per stroke
These measurements were taken
pretraining, post-training, and for 21
patients again at follow-up at 5-45
mo later

box and block test and the DASH
scores after the intervention

Box and block test group statistics
were not provided, the change in the
box and block test scores for each
patient exceeded the minimal
detectable change (5.5 points)

DASH group statistics were not pro-
vided, the change in the DASH scores
for each patient exceeded the clini-
cally important difference (20 points)
All the outcomes improved
significantly (P < .05) in both the
CIMT groups when compared with
the control group at 1 mo after
interventions were completed
COPM—performance: O-CIMT 7.2
(6.6-7.7) and R-CIMT 4.9 (4.4-5.5) vs
control 3.6 (3.0-4.2) at 1 mo after
interventions

COPM—satisfaction: O-CIMT 6.9 (6.5-
7.3) and R-CIMT 4.5 (4.1-4.9) vs
control 3.2 (2.7-3.7) at 1 mo after
interventions

DASH: O-CIMT 19.6 (15.8-23.3) and R-
CIMT 37.4 (33.6-41.2) vs control 53.9
(49.8-58) at 1 mo after interventions
Static 2-point discrimination: O-CIMT
5.9 (5.0-6.8) and R-CIMT 9.3 (8.4-
10.2) vs control 13.0 (12.0-14.0) at 1
mo after interventions

Box and block test: O-CIMT 10.1 (9.2-
11.0) and R-CIMT 5.2 (4.2-6.1) vs
control 3.2 (2.2-4.2) at 1 mo after
interventions

Although the patients with WC did
not attain normal performance levels,
they experienced significant im-
provements (P < .05) across all the
outcomes after the training

A subset of patients (N = 21) who
were available for follow-up after an
extended period continued to
demonstrate significant
improvements in all the outcomes
showing that the gains achieved
through the treatment program
lasted months or in some case years

i
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Wilson et al, 2008

Earley and Shannon, 2006*

Jack and Estes, 2010'?

Toth-Fejel et al, 1998'°

Pilot non-RCT

Case report

Case report

Case report

13 patients (6 women with median
age of 49 [34, 63] y in the origami
treatment group; 6 women and 1
man with median age of 57 [25, 81] y
in the control group) with different
wrist/hand injuries attending
outpatient hand therapy in a London
hospital

53-y-old woman with shoulder
adhesive capsulitis

51-y-old woman diagnosed with

lupus and lupus-related arthritis

underwent:e Removal of hardware

to thumb

o Arthrodesis revision

o Left open carpal tunnel release and
synovectomy, left radius scapholu-
nate fusion, and left index FDS to
FDP tendon transfer

40-y-old woman with medial

epicondylectomy

Intervention group: 1-h session for
origami training, once every week for
6 wk, with homework to make
origami at home in preparation for
the next session

Control group: 1-h session of
conventional hand therapy that
included exercises such as using
rolling and stretching different putty,
once every week for 6 wk

Occupation-as-means/purposeful

activity

Cointerventions:

e Ultrasound

e Passive stretching

e Home program of stretching and
active motion

e Biomechanical frame of reference
initially

o Shifted to an occupation-centered
approach after 10 wk postsurgery

Cointerventions:

e Ultrasound

e Scar massage

Occupation-centered approach for 10
wk

Outcomes were assessed before and

after 6 wk of interventions in both the

groups:

o JTHFT

e Subjects were also invited to pro-
vide unstructured written
responses

Shoulder ROM (flexion, extension,
abduction, horizontal abduction,
horizontal adduction, internal
rotation, and external rotation)
Numeric Pain Intensity scale

AROM digits

o COPM

e Assessment of edema using figure-
of-8 technique

AROM elbow
e Grip strength (kg)
e Quality of movement

The JTHFT scores were not different
between the intervention group and
the control group at 6 wk (11.8 [1.2,
69.2] s vs 4.3 [-2.6, 9.0] s, P = .06)
Qualitative data from patients who
had origami training revealed 5
themes: encouraging use of hands,
supportive environment, challenging
activity, enjoyable activity, and future
use of origami

In general, these themes suggested
that patients found origami to be
engaging, enjoyable, and yet
challenging

Improvement to ROM in all directions
and pain intensity. Because this was a
case report, no group statistics were
provided

Improved COPM scores after
occupation-centered intervention.
Because this was a case report, no
group statistics were provided

AROM, grip strength, and quality of
movement improved after 10 wk of
occupational-centered approach.
Because this was a case report, no
group statistics were provided

UCLA = University of California, Los Angeles; OT = occupational therapy; OBI = occupation-based intervention; WC = writer’s cramp; NIV = average number of inversions in velocity; VAS = visual analog scale; RCT =
randomized controlled trial; PNI = peripheral nerve injury; TE = therapeutic exercise; DASH = Disabilities of the Arm, Shoulder and Hand questionnaire; TAM = total active motion; ROM = range of motion; COPM = Canadian
Occupational Performance Measure; ADL = activities of daily living; FP-DPC= finger pulp-distal palmar crease; JTHFT = Jebsen-Taylor hand function test; PRWE = patient-rated wrist evaluation; TBSA = total body surface area;
FDS = flexor digitorum superficialis; FDP = flexor digitorum profundus; AROM = active range of motion; O-CIMT = occupation-based constraint-induced motor therapy; R-CIMT = rote exercise-based constraint-induced motor
therapy.
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All the studies, including case reports, reviewed, with the
exception of 1,'° reported positive change after OBI. With respect to
the outcome measures, individuals in the OBI groups showed
significantly better improvements in the performance scale of the
COPM (8.75 4 1.13 vs 7.56 + 1.96 at 6 weeks, P =.03 and 9.53 + 0.64
vs 7.62 = 2.09 after another 4 weeks, P <.001'%; O-CIMT 7.2 [6.6-7.7]
and rote-CIMT [R-CMT] 4.9 [4.4-5.5] vs control 3.6 [3.0-4.2] at 1
month after interventions [P <.001]),'® as well as satisfaction scales
of the COPM (8.55 & 1.23 vs 7.44 £ 2.09 at 6 weeks, P = .05 and
9.49 + 0.76 vs 7.6 + 2.11 after another 4 weeks, P <.001'%; O-CIMT
6.9 [6.5-7.3] and R-CIMT 4.5 [4.1-4.9] vs control 3.2 [2.7-3.7] at 1
month after interventions).’® A case study involving a complex
postsurgical patient with lupus-related arthritis reported gains of
1.8 points in performance and 2.6 points in satisfaction as measured
by the COPM after 5 weeks of OBL.'?

Studies in which UE MSK was examined using the DASH scores
reported that individuals receiving OBI experienced reduction in
UE MSK compared with the control. Che Daud et al'# reported that
DASH scores were similar in patients who for 6 weeks of in-clinic
therapy receiving either OBI + exercise or only exercise
(17.23 £ 13.28 vs 21.06 + 12.58 at 6 weeks, P =.35) but significantly
better after an additional 4 weeks of continuing exercise program at
home (9.5 + 9.14 vs 18.64 + 14.84; P =.02). Similarly, Guzelkucuk
et al’® demonstrated that OBI involving activities of daily living
(ADL) training had superior effect on UE MSK in patients with hand
injury, as shown by significant change in the DASH scores (35 + 17
vs 61 + 18 at the final follow-up assessment, P < .001). Rostami
et al'® also reported a similar trend, demonstrating significantly
better DASH scores in individuals with ulnar or median nerve in-
juries who received O-CIMT versus those who received R-CIMT or
were in control groups (O-CIMT 19.6 [15.8-23.3] and R-CIMT 37.4
[33.6-41.2] vs control 53.9 [49.8-58] at 1 month after interventions,
P < .001). Maciel et al,'® using PRWE to assess wrist-specific pain
and functions in patients who received activity-based in-
terventions, demonstrated no significant differences, with similar
PRWE scores at follow-up between the treatment and control
groups at the final follow-up (21.4 + 24.5 vs 24.8 + 22.2, P > .05).

The effect of OBI on performance measures was inconsistent.
Improvements were observed in some, whereas no change was
observed in others. For example, the individuals with median or
ulnar nerve injury receiving O-CIMT showed significant improve-
ments in the box and block test compared with those receiving R-
CIMT or control interventions at 1 month after the interventions
stopped (O-CIMT 10.1 [9.2-11.0] vs R-CIMT 5.2 [4.2-6.1] and control
3.2 [2.2-4.2], P < .001)."® Hand functions assessed using JTHFT
showed significant improvements in patients with hand injury who
received ADL-based interventions (4-18 4+ 0.9-9 vs 3-9 4 0.8-5 s at
the final follow-up; P < .001)"” and also in pediatric patients with
burn injuries (92 s in the OBI group vs 126 s in the rote exercise
group).”” However, those who had origami training for rehabilita-
tion of hand injuries did not experience superior outcomes in the
JTHFT when compared with those receiving conventional rehabil-
itation (11.8 [1.2, 69.2) vs 4.3 [-2.6, 9.0] 5, P = .06)."°

The recovery patterns for physical measures, such as grip
strength, pinch strength, and total active motion (TAM) (total
flexion of the metacarpophalangeal, proximal and distal interpha-
langeal joints - the total extension loss of those joints = TAM), were
inconsistent. Guzelkucuk et al'> showed that patients with hand
injury who received ADL-based interventions had superior benefits
in grip (23 + 14 vs 11 £ 10 kg at final follow-up, P <.001) and pinch
strength (7 &+ 3 vs 3 + 1 kg at final follow-up, P < .001) compared
with control groups. Conversely, there was no difference in grip
strength between patients with distal radius fracture who received
activities-based interventions and those who received conven-
tional treatments (19 + 14 vs 20.8 + 11.1 kg, P >.05).!° The same is

true of another group of patients with wrist/hand injuries who
received OBI with conventional exercises when compared with a
group that did only conventional exercise (24.82 + 9.85 vs
20.29 + 11.19, P = .18)."* TAM demonstrated significant differences
between OBI versus control groups in patients with wrist/hand
injuries who received OBI + conventional exercises and those doing
only conventional exercises (1203.65 + 133.6 vs 1035.85 +179.84 at
final follow-up, P =.01)." The TAM did not improve in patients with
hand injuries who received ADL-based interventions when
compared with the control group (195 + 54 vs 195 + 35, P =.58).°

The 2 studies for patients with writer’s cramp demonstrated
significant improvement in outcomes after intervention, albeit on
different metrics. Although 1 study demonstrated significant
changes in pain, subjective view of writing, and writing pressure,’ a
second study demonstrated significant differences in the number of
inversions in velocity per stroke, number of letters written per
minute, and peak velocity.!" Finally, the study by Barthel et al®
created its own metric for determining the impact of a multi-
modal intervention that reports on percentage of return to work
and the level of modifications needed to do so.

In summary, there was a significant heterogeneity in the types
of diagnoses treated, elements and conceptualization of the OBI,
and the outcomes assessed across these studies. This validated our
a priori position to not pursue meta-analyses of the outcomes data.

Risk of bias in included studies

The risk of bias was assessed only for the RCT, cohort, and case
series studies. The agreement between the reviewers was sub-
stantial, as suggested by the raw agreement of 90% and the
weighted « of 0.86 (95% confidence interval, 0.78-0.94). There was a
risk of bias present due to some studies that used nonrandomized
design, allocation was not concealed, and blinding of patients,
therapists, and outcome assessors was lacking. Moreover, there was
a substantial loss to follow-up and incomplete reporting of out-
comes data across multiple studies. Table 3 summarizes risk of bias
in the included studies using the PEDro scale.

Discussion

The results of this review provide preliminary evidence for the
use of OBI with patients with UE MSK in hand therapy practice.
Although most studies showed that OBI was effective in reducing
impairment in body functions, activity limitations, and participa-
tion restrictions in individuals with UE MSK, the generalizability of
the evidence was limited due to systematic bias in the included
studies, inconsistent conceptualization of the OBI, and widely var-
iable dosage and delivery of OBL. This review identifies key gaps in
the existing literature concerning the usefulness of OBI in hand

Table 3
PEDro rating for the studies included in the review

Article 1 23 456 7 8 9 10 11 Total score (%)
CheDaudetal,2016'* Y 111101101 1 8/10(80)
Rostami et al, 20178 Y 111101101 1 810(80)
Guzelkucuk et al,2007> Y 1 0 1 0 0 0 1 1 1 1 6/10(70)
Maciel et al, 2005'¢ Y111001011 1 7/10(70)
Omar et al, 2012"7 Y111000111 1 7/10(70)
Wilson et al, 2008'° Y 001000111 1 5/10(50)
Baur et al, 2009° N0OOOOOOT1T11 0 3/10(30)
Rostami et al, 2015'° Y 0000O0O0OT1T10 1 3/10(30)
Barthel et al, 1998° Y 000000110 0 2/10(20)
Schenk et al, 2004 Y 0000O0O0OOGOT1 1 2/10(20)

Y =yes; N = no.
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therapy practice, which should hopefully provide adequate di-
rections to researchers in further refining the evidence. Clinicians
are encouraged to use their experience and clinical judgment in
using OBI in their practice, while clearly recognizing the key gaps in
the literature. Although this is a limitation of the overall evidence, it
reflects the varied definitions, delivery, and metrics of OBI in hand
therapy practice.

The levels of evidence were generally high with 6 RCTs (level
1b), 3 cohort studies (level 2b), 1 case series (level 3b), and 3 case
reports (level 4). Quality of the studies, as determined by PEDro
scores, was widely distributed, with 4 rated as poor, 2 moderate,
and 4 excellent (the 3 case reports cannot be assessed by PEDro).
Although the outcomes were, in general, superior in subjects
receiving OBI, the variations in study designs and the spread in the
PEDro scores that reflect methodological quality raise some con-
cerns with the quick adoption of OBI approach in hand therapy
practice. In particular, lack of blinding of therapists who assessed
treatment outcomes and incomplete reporting of selective data
reporting in most non-RCT and some RCTs">!7 clearly indicate
measurement bias. Although it is not required to have multiple
well-designed RCTs to help validate the benefits of OBI in UE MSK,
measurement bias is a key concern in any intervention study.>!

The type of interventions and ability to select meaningful ac-
tivity varied among the studies reviewed. Several had incorporated
a specific OBI intervention, such as writing, origami, and 3 daily
tasks, 1419 whereas others allowed the patient to select from a
choice of several activities'>!” or incorporate the patient’s own
daily, leisure, or work activities.#%1012-1418 Chgjce of relevant
meaningful activity is described as an important element of OBL>**
The 3 case studies*'”!® and 2 studies using modified CIMT'%'8
described the extent to which the daily activities in the patients’
lives were incorporated into OBI. On the surface, differentiated
choice of activity within the context of an RCT or cohort design can
be seen as complex when trying to control for confounding vari-
ables; however, it appears feasible, particularly when framing the
larger category of an occupation-based approach as the indepen-
dent variable.

The metrics used to assess OBI varied widely. Assessment of
occupations or activities and participation was not a necessary
precursor for inclusion in this systematic review. Interest as to
whether occupations can impact a patient at any point in his or her
health continuum—body structures/functions, activity, or partic-
ipation—makes any measure relevant when examining the impact
of OBI. The selection of outcomes measures when designing a study
can be a combination of both art and science. An intervention may
have affected change, but understanding the type of change one
can expect from a particular intervention is a necessary first step.
Appreciating the specific qualities of an assessment tool or ques-
tionnaire to highlight that change is the second equally important
step. Failure to recognize both what the intervention actually im-
pacts and how best to highlight that impact may unintentionally
garner results that show the intervention to be ineffective.

Outcomes that assessed occupations in the studies reviewed
included COPM, DASH, and PRWE. Significant differences were
found in OBI groups measured by COPM and DASH. The absence of
significant differences between groups as measured by PRWE'®
may be related more to the study’s design, as will be discussed
later. Of the performance measures, the box and block test'%!® and
JTHFT,>! in 2 studies each, show significant differences between
groups. Physical measures were diverse, with pinch strength, grip
strength, ROM, and sensation measures detecting significant dif-
ferences in only some of the studies and at select time points. Re-
ports of pain were significantly different between groups in 2 of the

studies.'*!” The self-assessment manikin scale uses pictures to
report an emotional reaction. This scale, used in the study by
Rostami et al,'® found significant differences between groups on the
3 dimensions measured: pleasure, arousal, and dominance. Quali-
tative data reported in 2 studies reviewed*!® described patient
satisfaction with OBI. Several qualitative studies were not included
in this review, but they highlight the patients’ and therapists’ ex-
periences with OBI, capturing the advantages and disadvantages in
a different manner than quantitative outcome measures.

Two studies warrant further discussion. A study by Barthel et al®
incorporated OBI as one of several interventions. The design of the
study was intended to retrospectively describe a cohort of patients
who had undergone a multidisciplinary treatment program. The
specific impact of OBI could not be discerned in this article. In
hindsight, it may have been more prudent to include only research
that could identify the specific outcome of OBL A second study by
Maciel et al'® found no significant differences between 2 groups of
patients who underwent conservative management for distal
radius fractures, one taught exercises by a physiotherapist for 1-2
sessions and another receiving activity-focused therapy for an
average of 4.4 sessions, with both groups improving over time. The
authors determined that the activity-focused therapy yielded no
beneficial advantage, with 1 therapy visit being sufficient. Some
possible contributions to those findings are the power analysis
being calculated to find a difference in grip strength, attrition
causing group size to fall below suggested power analysis, phys-
iotherapists providing both interventions, lack of clarity as to
whether information given to the control group was strictly limited
to exercise, and whether other PROs would have better captured
the participants’ functional limitations.'® Alternately, from a
dispassionate scientific perspective, it might be concluded that OBI,
as incorporated in this study, does not necessarily result in a
different outcome.'®

The focus of this study differs from other systematic reviews of
patients with UE MSK. Reviews by Amini,?° Marik and Roll,?! and
Roll and Hardison?? use a diagnostic cohort (ie, adults with
musculoskeletal conditions) as the central focus and examine the
evidence for all interventions within the scope of practice of
occupational therapy. In contrast, this article and an article by
Sutton et al’? uses an intervention as the central focus, reviewing
studies using OBI and multimodal care, respectively, among a va-
riety of UE MSK diagnoses. Amini,”° Marik and Roll,' and Roll and
Hardison?? found few studies that incorporated OBI in their re-
views, and each noted the paucity of evidence for OBI intervention
in the literature. The review by Sutton et al>? did not include studies
with OBI intervention. In a related study, Hardison and Roll** found
that including work simulation activities in their intervention was
one predictor of successful outcomes and encouraged the use of
OBI. Overall, there are few studies that consider OBI in the litera-
ture, those that do have demonstrated some level of evidence but
consistently comment on the need for more.

Strengths of this review are 2-fold. First, from a methodological
perspective, it includes a comprehensive search strategy, as well as
a duplicated literature search, duplicated eligibility assessment,
assessment of agreement in selecting the studies, and assessment
of risk of bias. A comprehensive data extraction process ensured
that the required information from the included studies was
retrieved with greater accuracy. Second, from a clinical-
philosophical perspective, this review examines OBI, an interven-
tion of growing interest and growing evidence.

Limitations of this review include the quality of overall evi-
dence, which was affected by poor methodological qualities of the
included studies. In part, this emanated from the fact that many
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primary studies included were of methodological designs that are
inherently biased and considered low level of evidence* This
included case series design®'" and single case reports.*'>!> The key
concerns with these studies are lack of comparison group,
randomization, or blinding of patients, therapists, and outcome
assessors. Even those who used RCT design, which is considered
high-level evidence, had issues with allocation concealment,'® lack
of blinding of outcome assessors,’>!” and no intention-to-treat
analyses in the event of high participant attrition.'*'® Another
limitation of this study is the difficulty in synthesizing the data in a
simple manner. The diversity of interventions, modes of delivery,
and outcome measures lend themselves to a more complex answer
to our research question.

The implications of this study are positive. The findings indicate
preliminary evidence to support use of OBI with patients with UE
MSK. As the scientific work of exploring OBI grows, clinicians can
more confidently incorporate occupations in daily practice. Reading
about how other clinicians and researchers have integrated OBI in
individual patients, as well as evaluating research studies, can
stimulate thought about how we each can use this intervention as
the subject of future research and incorporate it into our clinical
practice, despite barriers of time, physical setting, and lack of
necessary supplies. The growing body of research on this topic in-
dicates a confluence of interest in integrating meaningful activities
into the daily treatment of patients with UE MSK, as well as
awareness that sometimes the missing link between motion and
function can be bridged by the subconscious combination of
movements elicited in functional hand use.

Additional work is needed to provide further evidence using
design methods of high quality to advance the research on this
topic. Clear and consistent use of OBI terminology is an important
first step toward drawing larger conclusions about its effectiveness
as a treatment intervention. Definitions provided by Fisher,” as well
as the work of Colaianni et al,’ Che Daud et al,”> and Amini,>> may
serve as useful guides to shaping a broader consensus of what
constitutes occupation-based hand therapy. Careful examination of
the varied types of OBI, dosage, delivery, and outcome measures
used thus far can stimulate thoughtful studies in the future. Di-
rections for future research include more well-designed RCTs using
clearly defined methods of OBI, giving patients the opportunity to
select occupations that are meaningful to them, and the use of
outcomes measures that capture patients’ valued activities and the
changes likely to occur with the use of OBIL

In conclusion, evidence supporting use of OBI contains the
caveat that there are limitations in overall quality of the existing
body of work and a need for carefully designed study in the future.
Still, the studies reviewed here have made substantive inroads,
providing clinicians with an impetus to explore the use of OBI in
daily practice. With indication of growing interest in this treatment
intervention, it is hoped that, going forward, there will be a
continued commitment to furthering research of OBI in all its
dimensions.
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JHT Read for Credit
Quiz: # 602

Record your answers on the Return Answer Form found on the c. not having the patient engage in pain management
tear-out coupon at the back of this issue or to complete online techniques
and use a credit card, go to JHTReadforCredit.com. There is d. having the patient engage in functional activity as a part of
only one best answer for each question. the hand therapy intervention
#4. Currently in order to promote greater clinical acceptance and

#1. The study design is utilization of the OBI concept there is a need for

a. qualitative a. AOTA and ASHT endorsement of its use

b. a case series b. the development of definitions

C. a systematic review c. clear and consistent use of OBI terminology

d. RCTs d. continuing educational programs which teach clinical tech-
#2. The ultimate goal of hand therapy is niques of OBI

a. successful resumption of daily activity #5. One limitation to the OBI approach to hand therapy is that is

b. the relief of pain and restoration of ROM the exclusive province of occupational therapists, and thus

c. return to work may not be utilized by physical therapists

d. OBI a. true
#3. Central to OBI is b. false

a. avoidance of home exercise programs
b. not having the patient engage in restoration of ROM When submitting to the HTCC for re-certification, please batch your
techniques JHT REC certificates in groups of 3 or more to get full credit.
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