Movement
Disorders

CLINICAL PRACTICE

REVIEW

Efficacy of Occupational Therapy
Interventions on Quality of Life in Patients
with Parkinson’s Disease: A Systematic
Review and Meta-Analysis

Marco Tofani, MSc, OT,' (2 Alessandro Ranieri, MSc, OT,? Giovanni Fabbrini, MD,>** Anna Berardi, MSc, OT,®
Donatella Valente, MSc,>* Andrea Fabbrini, MD,* Matteo Costanzo, MD,® and Giovanni Galeoto, MSc, PT®

Elisa Pelosin, PhD, PT,?

ABSTRACT: Objective: To review studies assessing the efficacy of occupational therapy interventions on
quality of life in patients with Parkinson’s disease.

Method: We followed the international guidelines of the Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses checklist. Databases (PubMed, Physiotherapy Evidence Database, OTsekeer, Scopus, Cinhal, and
Web of Science) were searched to identify randomized controlled trials of occupational therapy interventions in
patients with Parkinson’s disease up to 2019 and with no restriction on language. The primary outcome of the
meta-analysis was the evaluation of quality of life following occupational therapy interventions. Because of the
heterogeneity of the studies, we examined the data by using a random effect model.

Results: We identified 15 randomized controlled trials that met the inclusion criteria, and 4 of these were
included in the meta-analysis. Studies with a follow-up of 2 to 3 months showed that occupational therapy
interventions significantly improved the quality of life in patients with Parkinson’s disease, with a mean
difference of —2.08 (95% confidence interval, —2.52 to —1.64; P < 0.00001). Studies reporting a longer follow-up
(6-12 months) also showed that occupational therapy interventions improved the quality of life, with a mean
difference of —2.56 (95% confidence interval, —3.52 to —1.61; P < 0.00001).

Conclusion: Different occupational therapy interventions may be effective in improving the quality of life in
patients with Parkinson’s disease. However, because of the limited number of studies available, the strength of
the evidence should be considered moderate.

Parkinson’s disease (PD) is a chronic and progressive neurodegenera-
tive disease characterized by the presence of bradykinesia, tremor,
and rigidity and several nonmotor symptoms." Although pharmaco-
logical dopaminergic therapy improves the symptoms of the disease,
patients with PD show limitations in autonomy and when per-
forming daily life activities that cannot be overcome with pharma-
cological therapy alone. Different rehabilitation approaches such as
physical exercise, self-management strategies, activities of daily living
(ADL), training, and cognitive—behavioral interventions can be

useful for patients with PD.>™* The scientific evidence for the effec-
tiveness of specific rehabilitative treatments is, however, limited.>
Occupational therapy (OT) is an allied treatment planned to assure
the maximum degree of autonomy to the patient. OT may be use-
ful to enable patients to engage in meaningful roles and activities,
adapt the living environment with all the necessary devices and pre-
cautions to decrease the risk of falls or accidents, and improve
domestic life and functional mobility and mantainance of work abil-

ities. OT therefore may give a significant contribute to the overall
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management of patients with PD and may have a significant impact
on the quality of life of patients with PD.®” The scientific evidence
underlying the efficacy of OT for improving the quality of life in
patients with PD is still unclear, and the only meta-analysis specifi-
cally assessing the effect of OT in PD is rather old.®

The aim of this article was therefore to evaluate the scientific
evidence underlying the effect of different OT interventions on
quality of life measures in patients with PD. We also aimed to
review possible differences in the effect of OT in studies with

short-term and long-term follow-up.

Methods

To conduct the systematic review, we followed the international
guidelines of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses checklist.

Search Strategy

We searched 6 electronic databases—PubMed, Physiotherapy
Evidence Database [PEDro|, OTsekeer, Scopus, Cinhal, and
Web of Science—from inception to March 2019. We used the
same search terms (“Occupational therapy,” “Parkinson’s
disease,” and “Randomized controlled trial”) for each database
consulted. The search strategy was adapted for multiple databases.
No language restrictions were imposed. Inclusion criteria were
randomized controlled trial (RCT) that evaluated different OT
interventions in patients with PD. We included studies assessing
OT interventions versus interventions that do not include OT,
studies comparing different OT techniques, and OT interven-
tions associated with other methods (eg, use of transcranial
stimulation).

Study Selection and Quality
Assessment

Relevant studies were selected by 2 of the authors
(an occupational therapist and a physical therapist) who indepen-
dently screened the articles, titles, and abstracts according to the
eligibility criteria. For the meta-analysis study, following the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses
statement, we excluded the studies that did not report comparable
outcomes. The Cochrane Collaboration’s tool for assessing risk of
bias by Review Manager'® and PEDro scores from the PEDro
website were used to assess the quality of the studies selected. Each
score on the PEDro website is generated by 2 accredited raters
scoring the trial; any discrepancies in rating are resolved by a third

accredited rater (https://www.pedro.org.au/).

Statistical Analysis

We performed a meta-analysis using Review Manager software
developed by Cochrane Collaboration.” The mean difference was
used as the effect size for continuous outcomes. We used a
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random effect model as we expected a random effect size from the
studies. The overall effect sizes were calculated based on the
pooled proportions and 95% confidence intervals (CIs). The differ-
ences between the studies were calculated through the overall
effect size (z), with a statistical significance threshold of P < 0.05.
The presence and level of heterogeneity were assessed using the x°
test and the I? index. Data used for statistical analysis were divided
according to 2 points in time. First, we considered the results
obtained in a follow-up within 2 to 3 months, and then we con-
sidered the results obtained in a follow-up of 6 to 12 months.

Outcome Measures

The primary outcome was the quality of life. We collected post-
treatment outcomes as reported from follow-ups ranging from
2 to 3 months and 6 to 12 months after treatment based on the
follow-up times provided by the studies. Some studies reported

results for both short-term and long-term follow-up.

Results
Search Results

The study selection process is shown in Figure 1. A total of
143 records were identified and screened through the initial sea-
rch strategy; 128 records were excluded based on irrelevant titles
and abstracts. The remaining 15 RCTs met the eligibility criteria
and were included in qualitative synthesis.

RCTs that reported quality of life as an outcome measure
were analyzed for quantitative synthesis. The only rating scale
that was comparable across the studies reviewed was the
Parkinson’s Disease Questionnaire (PDQ)-39'" that was used in
5 reports. We included in the meta-analysis only 4 studies
because we excluded the study by Sturkenboom and colleagues’
that reported only median and interquantile range values.

Characteristics of Studies
Included in the Analysis

A summary of study characteristics is shown in Table 1. The
Hoehn and Yahr stages of patients included in the studies ranged
from I to V (in some studies the Hoehn and Yahr stage was not
reported for all the patients assessed by OT interventions). Study
samples varied from a minimum of 23 individuals'! to a maximum
of 762,'* with most studies having a large sample size. In all studies
except 1, the men outnumbered the women in the sample
groups. The mean and standard deviation age ranged from a mini-
mum of 59.3 (11.3) years to a maximum of 74.1 (6.0) years. The
types of OT provided can be categorized as occupational commu-

nity therapy,'> > multidisciplinary approaches (OT, physiother-

apy, and others treatments),'>'¢1® 1921

cognitive enhancement,
OT with brain stimulation,!! virtual reality interventions,?? self-
management interventions (combination of OT, physiotherapy,

and speech therapy),” and OT limited to upper limbs.***> The
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FIG 1. Flowchart of the studies included in the analysis.

most frequently used treatments were OT interventions used in
combination with other rehabilitation strategies. The schedule of
treatment ranged from a minimum of a single 15-minute session
to a maximum of 3 sessions, each lasting 1 hour per day, for
12 weeks. Patients in control groups either received no treatment
or received standard treatments (conventional OT or simple physi-
cal exercises). Study follow-ups ranged from 1 month to
12 months. No follow-up was available for 5 of the studies

included in the qualitative analysis.

Trial Quality

The risk of bias for each study was assessed using the Cochrane
Collaboration risk-of-bias tool. All studies scored well in terms
of methodological quality, with an average score of 4. A score of

3, denoting low quality, was given only to the study of Ma and
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colleagues.®* It was not necessary to stratify the statistical analysis
for the quality of the studies. We also assessed the quality of each
study based on its PEDro score (Table 2). According to the
PEDro criteria, study quality can be classified as low quality
(scores 0-3), medium quality (scores 4-7), and high quality
(scores 8-10, with a score of 10 reflecting the highest quality).
Of the studies included in the systematic review, 4 obtained a
score of 8, 5 obtained a score of 7, and 6 obtained a score of 6.

Meta-Analysis of Primary
Outcomes

Quality of life was investigated as primary outcome. PDQ-39
was the only comparable outcome that could be included in the

meta-analysis.
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TABLE 2 Physiotherapy Evidence Database scores of the study included in the systematic review

Group

Eligibility Random Concealed Similar at Participant Therapist Assessor  <15%
Blinding

Studies Criterita Allocation Allocation Baseline

Point
Between- Estimate
Intention  Group and
to Treat Difference Variability
Blinding Blinding Dropouts Analysis Reported Reported Total

Diez-Cirarda Yes Yes Yes Yes No
et al,
2017*°

Taghizadeh Yes Yes No Yes No
et al,
2018**

Goedeken Yes Yes No Yes No
et al,
2017%°

Forogh et al, Yes Yes No Yes Yes
2017

Mateos-Moset Yes Yes No Yes Yes
et al,
2016%°

Clarke et al, VYes Yes Yes Yes No
2016

Monticone Yes Yes Yes Yes No
et al,
2015

Pefa et al, Yes Yes Yes Yes No
20142

Sturkenboom Yes Yes Yes Yes No
et al,
2014

Sturkenboom Yes Yes Yes Yes No
et al,
2013%

Foster et al, Yes Yes No Yes No
2013"

Ma et al, Yes Yes No Yes No
201122

Tickle-Degnen Yes Yes Yes Yes No
et al,
201023

Wade et al, Yes Yes Yes Yes No
2003

Gauthier Yes Yes No Yes No
et al,
19878

No No Yes No Yes Yes 6

No Yes Yes Yes Yes Yes 7
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Efficacy of OT on Quality of Life
Assessed by PDQ-39

Of the 15 studies, 4 were used for the meta—analysis,l1’15’18’22

PDQ-39 Total Score

At 2 to 3 months of follow-up (Fig. 2), the 456 patients in the
experimental sample group had a clinically and statistically signif-
icant improvement in quality of life when compared with the
457 patients in the control group (—2.08; 95% CI, —2.52 to
—1.64; P <0.00001), with no evidence of heterogeneity (I,
39%; P = 0.19). For studies with 6 to 9 months of follow-up
(Fig. 3), the 509 patients in the experimental sample group also
showed a clinically and statistically significant improvement
when compared with the 498 members of the control group
(=2.56; 95% CI, —3.52 to —1.61; P < 0.00001), with a statisti-
cally significant heterogeneity (I, 63%; P = 0.04).

PDQ-39 Mobility

In studies with short-term follow-up (Supporting Informa-
tion Fig. S1), the 491 patients in the experimental sample had a
clinically and statistically significant improvement when com-
pared with the 492 patients in the control group (=3.47; 95%
CI, =5.78 to —1.16; P = 0.003), with very high and significant
heterogeneity (I°, 88%; P < 0.00001). For studies with 6 to
12 months of follow-up, the forest plot (Supporting Informa-
tion Fig. S2) shows that the 491 patients in the experimental
sample had a clinically and statistically significant improvement
when compared with the 492 patients in the control group
(—4.95; 95% CI, —=8.90 to —1.01; P = 0.01), with statistically sig-
nificant heterogeneity (I7, 96%; P < 0.00001).

PDQ-39 ADL

In studies with 2 to 3 months of follow-up (Supporting Informa-
tion Fig. S3), there was no statistically significant differences
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Experimental Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Clarke 2016 259 165 380 259 165 377  33% 0.00[2.35,2.39] T
Tickle Degnen 2010 a 285 1 37 306 09 40 480% -210[2.53,-1.67] u
Tickle Degnen 2010 b 284 1 33 306 09 40 487% -2.20[2.62,-1.78] u
Total (95% CI) 456 457 100.0% -2.08 [-2.52,-1.64] L

iy 2 — . - - - R = + + + +
Heterogeneity: Tau®= 0.06; Chi®= 3.27 df=2 (P=0.19), *= 39% 20 0 ) 10 20

Test for overall effect: Z=9.31 (F = 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental] Favours [control]

FIG 2. Forest plot: total index of Parkinson’s Disease Questionnaire 39 at 2 to 3 months of follow-up. Cl, confidence interval; SD, standard

deviation.

between the experimental sample and the control groups (—5.40;
95% CI, —10.61 to 0.19; P = 0.04), with a high heterogeneity
(IZ, 98%; P < 0.00001). In studies with longer follow-up, the
forest plot (Supporting Information Fig. S4) shows a clinically
and statistically significant improvement in the experimental sam-
ple compared with the control group (—6.48; 95% CI, —10.53 to
—2.44; P = 0.002), with a statistically significant heterogeneity
(I%, 95%; P < 0.00001).

PDQ-39 Emotional Well-Being

The forest plot for the 2 to 3 months fo follow-up (Supporting
Information Fig. S5) shows a clinically and statistically significant
improvement in the experimental sample (=3.01; 95% CI, —5.16
to —0.86; P = 0.006), with very high and significant heterogene-
ity (%, 87%; P<0.00001). For long-term follow-up

Experimental Control

Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl

(612 months), the forest plot (Supporting Information Fig. S6)
shows a clinically and statistically significant improvement in the
experimental sample compared with the control group (—6.39;
95% CI, —9.28 to —3.49; P < 0.0001), with statistically signifi-
cant heterogeneity (I2, 93%; P < 0.00001).

PDQ-39 Stigma

The forest plot for the 2 to 3 months of follow-up (Supporting
Information Fig. S7) shows no improvement in the experimental
sample (—=0.93; 95% CI, —=3.73 to 1.88; P = 0.52), with very
high and significant heterogeneity (1%, 92%; P < 0.00001). For
the long-term follow-up (6-12 months), the forest plot
(Supporting Information Fig. S8) shows a clinically and statisti-
cally significant improvement of the experimental sample when
compared with the control group (—4.37; 95% CI, —6.85 to

Risk of Bias
ABCDEFG

Mean Difference
IV, Random, 95% CI

Clarke 2016 264 165 380 278 17 377 122%  -1.40[3.79,099 -
Tickle Degnen 2010 a 29.2 2 7 N5 11 40 39.5% -2.30[-3.03,-1.57] o

Tickle Degnen 2010 h 282 11 39 35 11 40 45.4% -3.30[-3.79,-2.81] u

Wade 2002 267 137 53 262 132 41 2.9% 0.50 [-4.97,5.97] T

Total (95% CI) 509 498 100.0% -2.56 [-3.52, -1.61] *

Heterogeneity: Tau®= 0.46; Chi®=8.19, df= 3 {(P=0.04); F=63%
Test for averall effect: Z=5.26 (F < 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

. ) )
20 -0 ] 10 20
Favours [experimental] Favours [control]

FIG 3. Forest plot: total index Parkinson’s Disease Questionnaire 39 at 6 to 9 months of follow-up. Cl, confidence interval; SD, standard

deviation.
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—1.89; P = 0.0006), with a statistically significant heterogeneity
(1%, 92%; P < 0.00001).

PDQ-39 Social Support

In studies with 2 to 3 months of follow-up (Supporting Informa-
tion Fig. S9), no statistically significant improvement was
observed in the experimental sample (—0.80; 95% CI, —2.79 to
1.18; P = 0.43), with very high and significant heterogeneity (I,
87%; P < 0.00001). Similar results were observed at 6 to
12 months of follow-up, showing no improvement in the exper-
imental sample (—1.44; 95% CI, —4.62 to 1.73; P = 0.37,
Supporting Information Fig. S10), with a statistically significant
heterogeneity (I%, 96%; P < 0.00001).

PDQ-39 Cognition

In the studies with 2 to 3 months of follow-up (Supporting
Information Fig. S11), a clinically and statistically significant
improvement was shown in the experimental sample (—1.90;
95% CI, —3.46 to —0.35; P = 0.02), with very high and signifi-
cant heterogeneity (I%, 78%; P = 0.003). For the long-term
follow-up (6—12 months), the forest plot (Supporting Informa-
tion Fig. S12) shows a clinically and statistically significant
improvement of the experimental sample compared with the
control group (—3.14; 95% CI, —5.69 to —0.60; P = 0.02), with
a statistically significant heterogeneity (I%, 91%; P < 0.00001).

PDQ-39 Communication

In studies with short-term follow-up, a clinically and statistically
significant improvement was observed in the experimental sam-
ple (—4.50; 95% CI, —6.22 to —2.79; P < 0.00001), with a very
high and significant heterogeneity (I>, 77%; P = 0.005;
Supporting Information Fig. S13). This result was confirmed in
studies with 6 to 12 months of follow-up (=2.14; 95% CI,
—5.15 to 0.87; P = 0.16; Supporting Information Fig. S14), with
a statistically significant heterogeneity (I7, 91%; P < 0.00001).

PDQ-39 Bodily Discomfort

The forest plot for the short-term follow-up (Supporting Infor-
mation Fig. S15) shows a nonstatistically significant improvement
of the experimental sample (—3.70; 95% CI, —8.22 to 0.82;
P = 0.11), with very high and significant heterogeneity (I, 95%;
P < 0.00001). In the studies with 6 to 12 months of follow-up,
there was a clinically and statistically significant improvement of
the experimental sample when compared with the control group
(=5.37; 95% CI, —8.45 to —2.30; P = 0.0006; Supporting Infor-
mation Fig. $16), with a statistically significant heterogeneity (I,
89%; P < 0.00001).

Discussion

Qualitative synthesis of the studies reviewed demonstrate that
OT, combined with other treatments (physiotherapy and speech
therapy), led to statistically significant improvements, in the
short-term and long-term follow-ups, in patient’s mobility, bal-
ance, and independence in everyday life activities. Furthermore,
specific interventions, such as cognitive enhancement and inter-
ventions for upper limbs, resulted in clinically and statistically sig-
nificant improvements in attention and memory skills and in
mobility. Further studies are needed to see whether OT inter-
ventions combined with virtual reality and with brain stimulation
are also effective.

OT in PD had never been assessed in a meta-analysis that
followed the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses criteria. We found that OT interventions
were heterogeneous and were often assessed within a multi-
disciplinary rehabilitation program. We therefore investigated
whether multiple OT interventions could affect positively quality
of life, and consequently a random effect model was used to run
the meta-analysis. In the quantitative analysis of the 4 studies
included in the meta-analysis, we confirm that different OT
interventions (intended as heterogeneous OT approaches)
improve the quality of life in patients with PD assessed through
the PDQ-39. The results of the forest plot demonstrate clinically
and statistically significant improvements for the total indexes
(P < 0.01) in both short-term and long-term follow-ups. In con-
sidering PDQ-39 subscales, the improvement was significant for
mobility (P < 0.01), ADL (P <0.01), emotional well-being
(P <0.01), cognition (P < 0.05), and communication (P < 0.01)
in short-term follow-ups and for mobility (P < 0.05), ADL
(P <0.01), emotional well-being (P < 0.01), stigma (P < 0.01),
cognition (P < 0.05), and bodily discomfort (P < 0.05) in long-
term follow-ups. Stigma and bodily discomfort subscale scores
did not improve in the short-term studies, but they did improve
in the long-term observations. No significant improvement was
reported for social support in both short-term and long-term
follow-up studies. It may be speculated that the lack of improve-
ment in social support may be attributed to the fact that the OT
interventions assessed in the studies analyzed in the meta-analysis
did not consider social support as a specific therapeutic end
point.

The results reported in our article are consistent with system-
atic reviews™" that performed only qualitative analyses and that
showed improvements in quality of life, independence in ADL,
and mobility with OT in patients with PD. Our meta-analysis
adds quantitative evidence for different OT interventions in
quality of life.

Several limitations should be considered in this review. First,
we could not include in the statistical analysis several clinical var-
iables such as severity of disease (Hoehn and Yahr stages) and
changes in medications because not all the studies examined
reported these data. Therefore, we were not able to identify a
more specific target population for which any specific interven-
tion could have been effective. A second limitation is that the

number of studies included in the systematic review and then in
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the meta-analysis is rather limited. Third, most studies did not
provide a blinding procedure for both participants and
researchers. This is, however, a common limitation for RCTs in
rehabilitation because blinding is difficult to obtain and because
the control group usually receives a sham intervention. A signifi-
cant limitation concerns the study design. In fact, although the
studies examined are focused on OT as the main intervention in
the patients studied, OT was usually used in combination with
physiotherapy or other interventions. Consequently, the strength
and validity of the evidence that emerged from the statistical
analysis, also considering the high heterogeneity between studies,
must be considered as limited. Finally, a possible publication bias
should be considered as we found that most of the studies

reviewed reported positive results.

Conclusions

OT interventions (intended as a miscellanea of different
approaches) led to an improvement in the quality of life for
patients with PD both in the short and medium-long follow-
ups. Further RCTs with better descriptions of the clinical charac-
teristics of the patients with PD included and treated only with
OT appear necessary. We recommend a comprehensive effort to
investigate the eftects of specific OT interventions in patients
with PD, possibly in multicenter studies. Further research should
also investigate the minimum detectable change of the PDQ-39
to confirm that changes in the scores are significant in clinical

practice.
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