

https://onlinelibrary.wiley.com/action/showCampaignLink?uri=uri%3Acabf4aa5-40a2-4588-86b2-3ab5760b3933&url=https%3A%2F%2Farthritis.knowledgehub.wiley.com%2F%3Futm_source%3DWOL%26utm_medium%3Depdf%26utm_campaign%3DWOL%2Bepdf%26utm_id%3DWOL%2Bepdf&pubDoi=10.1111/1756-185X.14721&viewOrigin=offlinePdf

Received: 20 October 2022

Revised: 3 March 2023

Accepted: 19 April 2023

DOI: 10.1111/1756-185X.14721

REVIEW

International Journal of

Rheumatic Diseases

WILEY

Effects of non-pharmacological therapies on hand function and
the ability to perform daily activities in people with systemic
sclerosis: A systematic review and meta-analysis of randomized

control trials

Alba Navas-Otero
Alejandro Heredia-Ciuré
Marie Carmen Valenza

Department of Physical Therapy, Faculty

of Health Sciences, University of Granada,

Granada, Spain

Correspondence
Araceli Ortiz-Rubio, Department of
Physical Therapy, Faculty of Health

Sciences, University of Granada, Granada,

Spain.
Email: aortiz@ugr.es

Funding information
University of Granada, Spain

| Sheila Gomez-De-Castro | Araceli Ortiz-Rubio® |

| Javier Martin-Nunez® | Andrés Calvache-Mateo ® |

Abstract

Background: Systemic sclerosis (SSc) is an autoimmune rheumatic disease. Individuals
with a diagnosis of SSc describe repercussions on their activities of daily living and
instrumental activities of daily living that affect their everyday functional capacity.
The objective of this systematic review was to explore the effectiveness of non-
pharmacological interventions to improve hand function and the ability to perform
activities of daily living.

Methods: A systematic review was conducted on the Cochrane Library, Medline/
PubMed, OTseeker, PEDro, Scopus, Web of Science up to September 10, 2022.
Inclusion criteria were defined following PICOS recommendations (Populations,
Intervention, Comparison and Outcome measures). Methodological quality was as-
sessed with the Downs and Black Scale and risk of bias was assessed using version 2
of the Cochrane risk-of-bias tool for randomized trials (RoB 2). A meta-analysis of each
outcome was performed.

Results: A total of 8 studies met the inclusion criteria, providing data on 487 individu-
als with SSc. The non-pharmacological intervention applied the most was exercise.
The effects of non-pharmacological interventions were better than those of the wait-
ing list or no treatment control conditions in both outcomes - hand function (mean
difference [MD]=-6.98; 95% Cl [-11.45, - 2.50], P=0.002, I>=0%) and performance
of daily activities (MD=-0.19; 95% CI [-0.33, - 0.04], P=0.01, 12 =0%). Moderate risk
of bias was found in the majority of the studies included.

Conclusion: There is emerging evidence that non-pharmacological interventions can
improve hand function and performance of daily activities in individuals with a diag-
nosis of SSc. Given the moderate risk of bias found in the studies included, the results

should be considered with caution.
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1 | INTRODUCTION

Systemic sclerosis (SSc) is an autoimmune rheumatic disease char-
acterized by microvascular damage and generalized fibrosis in the
skin and visceral organs such as the gastrointestinal tract, heart,
lungs, and kidneys.’™ SSc can be divided into 2 basic categories
based on the extent of pathological changes: limited and diffuse
cutaneous SSc,” which provides a clinically useful profile of indi-
viduals who have various rates of progression of skin thickening

I,“"8 and diffuse cutaneous SSc, characterized by gen-

and surviva
eralized hardening that affects a large area of the skin,”® with
large joint contractures and disease involvement in many internal
organs with lung fibrosis, myocardial lesions and kidney failure.t*
The disease affects women more frequently than men, and the
overall prevalence is approximately 7.2-33.9 cases per 100000 in-
dividuals in Europe and 13.5-44.3 in North America.’? As there is
no cure for SSc and few effective disease-modifying agents, SScis
linked to significant morbidity and mortality and reduced health-
related quality of life. Furthermore, SSc is associated with a large
healthcare cost, with a high annual health service utilization cost
per individual.*®*

The consequences of SSc on activities of daily living change with
disease state and time.?*® Individual descriptions of living with the
disease range from bothersome to impossible to live with.X Patients
also describe repercussions on their activities of daily living and
instrumental activities of daily living affecting everyday functional
capacity.*® SSc, in functional terms, affects body care and dress-
ing, household chores, medical care, leisure activities (eg, shopping,
sport, cultural and religious activities), mobility, parenting, profes-
sional activities, and sexuality.?®'®' Because of the limitations
mentioned above, individuals report renouncing their “previous life”
and the need for both pharmacological and non-pharmacological
interventions to alleviate the consequences of $5c.?°22 Non-
pharmacological interventions can provide complementary ther-
apy, offering versatile approaches to improve outcomes like hand
function in addition to a decrease in pain, depression, and fatigue
as well as to improve or sustain quality of life and performance of
daily activities.

A non-pharmacological intervention can be defined as a treat-
ment not involving a registered medication and can be used alone
or in combination with other treatments. A non-pharmacological
intervention requires a combined expertise of different health
professionals to guarantee adequate disease control and pre-
vent organ complications. Multidisciplinary teams (MDTs) are
composed of health professionals such as nurses, occupational
therapists, physical therapists and rheumatologists. Members
of MDTs can effectively deal with several aspects of the disease

Key Messages

e Non-pharmacological interventions improve hand func-
tion in patients with SSc.

e Non-pharmacological interventions improve the ability
to perform daily activities in patients with SSc.

e Current evidence supports personalized and super-
vised hand exercise training as one of the best non-
pharmacological therapeutic approaches.

that impact the prognosis and quality of life of individuals with
SSc, improving communication and empowering them. In this
regard, a previous systematic review of the effectiveness of
non-pharmacological interventions in SSc identified a total of
23 articles published between 1990 and 2014, of which 9 were
randomized controlled trials (RCTs).2® Researchers assessed var-
ious oral health interventions, MDT care and diverse therapeutic
approaches. In addition to this review, 3 more recent systematic
reviews have been published?®?*2> exploring the effects of non-
pharmacological interventions on SSc individuals. One of them
evaluated the effectiveness of exercise therapies such as aerobic
exercise, muscle strengthening or orofacial exercises in individuals
with SSc. It concluded that the evidence on the effect and safety
of exercise therapy in SSc is not enough and more studies are nec-
essary.?* The other review evaluated the effectiveness of dietary
interventions for gastrointestinal symptoms in SSc, concluding
that the evidence supporting dietary modification for gastrointes-
tinal involvement in SSc is currently too limited to generate robust
recommendations.?° The latter review synthesized rehabilitation
interventions to improve different outcomes in individuals with
SSc. Yet, only good or excellent quality studies were reported
in its results, and it did not identify all available evidence on this
topic.25 This affected its conclusions, since they were biased by
the selection of evidence and only included positive results. All
3 reviews had certain limitations: a small number of participants
included in each study, generally high risk of bias across studies,
and the use of alternative synthesis methods despite having data
susceptible to meta-analysis. These limitations made it difficult to
draw conclusions.

Research on non-pharmacological interventions to improve
hand function and the performance of activities of daily living in
SSc has grown in recent years, probably due to advances in science
and the relevance for both individuals with SSc and health profes-
sionals. These articles on non-pharmacological therapies included

different therapeutic approaches such as exercise therapies,

85U80|7 SUOWIWOD 8A1Te81D 3|cedlidde aup Aq pausenob ae Sajoie YO ‘@SN JO e 10} A%eiq18ulUO A1 UO (SUORIPUCO-PUe-SWLRY/WOO" A3 1M Afeiq [ |uo//Sdny) SUORIPUOD pue swie | 8 88s *[£202/50/2T] uo ArigiTauljuo A8|im ‘(ouleAnde) egnopesy Aq TZZ4T XS8T-9SLT/TTTT 0T/I0p/woo A8 Areiqijeut|uoy//sdny wo.j pepeojumod ‘0 ‘XS8TIS.T



NAVAS-OTERO ET AL.

International Journal of

self-management programs, and educational and/or home inter-
ventions. The objective of this systematic review was to explore
the effectiveness of non-pharmacological interventions to im-
prove hand function and the ability to perform activities of daily
living in individuals with SSc.

2 | METHODS
2.1 | Protocol and registration

This systematic review and meta-analysis was undertaken in accord-
ance with the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta—AnaIysis)26 and PRISMA-S (PRISMA-S extension
for searching)27 statements. Its registration number in PROSPERO is
CRD42021262884.

2.2 | Search strategy

The following electronic databases were searched: Cochrane
Library, MEDLINE (via PubMed), PEDro, OTseeker, Scopus, and Web
of Science (including the KCI Korean Journal Database, MEDLINE,
Russian Science Citation Index, and SciELO Citation Index) from
their inception to September 10, 2022 using a search strategy. The
strategies were peer reviewed by an information specialist prior to
their implementation using the Peer Review of Electronic Search
Strategies (PRESS) Checklist.?® The full search strategy is available
in AppendixS1. Terms were obtained using 2 thesauri (DeCS and
MeSH) and by consulting the keywords used in literature on a similar
topic. The search was carried out using the thesauri and reviewing
the title/abstract/keywords when it was possible. When searched
databases allowed limits, searches were restricted to human beings,
RCTs, and English, French, Italian and Spanish languages. Reference
lists of included articles were manually screened to identify addi-
tional studies.

2.3 | Selection criteria

We established our research question following PICOS recommen-
dations?’ (Populations, Intervention, Comparison and Outcome
measures) as follows. What is the effect of non-pharmacological
interventions on hand function (main outcome) and the ability to
perform activities of daily living (secondary outcome) compared to
a passive control group, a waiting list group, a usual care group and
pharmacological intervention in individuals with SSc?

2.4 | Types of participants

The population included individuals with a diagnosis of SSc.

Rheumatic Diseases

2.5 | Types of interventions

The intervention could be any non-pharmacological intervention.
There were no restrictions on the types, format, duration or fre-
quency of the intervention.

2.6 | Types of comparators

The comparator group could be a passive control group, a waiting list
group, a usual care group or a pharmacological intervention group.

2.7 | Types of outcome measures

The outcome measures were hand function (main outcome) and the
ability to perform activities of daily living (secondary outcome), for
which the scores were measured using a valid and reliable scale. If
multiple scales were used to assess the same outcome within the
same study, the main measurement of the outcomes was adopted
for this systematic review. If the main outcome measure was not
specified, the measurement obtained via the most commonly used
scale was included.

2.8 | Types of studies

This systematic review included RCTs only as their information was
more likely to be unbiased compared to other study designs. Studies
written in English, French, Italian or Spanish were included. No limi-
tations on dates were established.

2.9 | Excluded studies

Studies that exclusively evaluated the comparative effectiveness
of different non-pharmacological interventions, animal studies,
systematic reviews, meta-analyses, descriptive studies, books,
editorials, letters, conference papers and doctoral theses were

excluded.

2.10 | Study selection

Two independent reviewers (ANO and AOR) completed the data
collection process following the steps established by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA)?* and PRISMA-S?’ (literate search extension) recommen-
dations. Reviewers independently screened the title and abstracts to
ascertain relevancy to the topic. The full text of all potentially relevant
articles was read. When necessary, another reviewer (MCV) helped

reach a consensus about whether to include the article in the study.
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2.11 | Data extraction
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Identification of studies via databases

Results of iterature search (n=
2184)
Studies identified from:
Cochrane (n=548)
MEDLINE (via PubMed) (n=162)
PEDro (n=38)
OTseeker (n=8)
Scopus (n=762)
Web of Sciencs (n=677)

4

Studies screened
(n=1322)

Studies assessed for eligibiity (n

Screening

=41)
l

Full-text assessad for eligibility
(n=20)

v

Studies included in review
(n=8)

Included

FIGURE 1 Flow diagram showing the selection of trials.

was estimated along with the corresponding 95% confidence inter-
val (Cl). The magnitude of heterogeneity of the studies was assessed
using the Q and I? statistics. Random effect models were used, as the
estimated effects in the included studies were not identical. I values
of 25%, 50% and 75% indicated low, moderate and high heterogene-
ity, respectively. Forest plots were generated to illustrate the overall
effect of interventions.

Studies removed before
screening.
Cuplicate studies removed

(n =872)

Studies excluded (n=1281)
Does not meet design (n=833)

Does not meet interventions
(n=388)

Studies excluded by abstract
(n=21)

Studies excluded (n=12)
Does not mest outcomes
(n=10)

Second analysis (n=1)

3 | RESULTS

According to the method of literature retrieval, 2194 articles
were obtained through the different databases. After inputting
them into a reference manager software, 872 repetitive articles
were excluded through the software's system check function
and 1322 articles were left. By reading the titles and abstracts
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Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Rannou 2017 14.82 13.47 92 21.2 1895 91 88.0% -6.38[11.15,-1.61)]

Santos 2022 22.42 1368 12 33.75 18.22 12 12.0% -11.33[-24.22,1.56] r

Total (95% CI) 104 103 100.0% -6.98 [-11.45,-2.50] @

Heterogeneity: Chi*= 0.50, df=1 (P =0.48);, F=0% a0 45 5 % 50

Test for overall effect: Z= 3.06 (P = 0.002)

FIGURE 2 Forest plot of the results of the meta-analyses of those

compared to the control group in relation to hand function.

Experimental Control

Mean Difference

Favours [experimental] Favours [control]

studies evaluating the effect of non-pharmacological intervention

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI

Maddali 2011 088 07 20 1.4 082 15 7.9% -052[-1.04,-0.00]

Rannou 2017 098 051 93 1.15 061 92 80.4% -017[-0.33,-0.01]

Santos 2022 136 05 12 1.46 056 12 11.7% -010[-0.52, 032

Total (95% Cl) 125 119 100.0% -0.19[-0.33,-0.04] ¢

Heterogeneity: Chi*=1.80, df= 2 (P = 0.41); F= 0% i‘ ?2 3 é i

Test for overall effect: Z= 2.56 (P = 0.01)

Favours [experimental] Favours [control]

FIGURE 3 Forest plot of the results of the meta-analyses of those studies evaluating the effect of non-pharmacological intervention
compared to the control group in relation to the performance of activities of daily living.

TABLE 2 Results of quality assessment using Downs and Black checklist.

External
Study quality validity - bias

First author, year
(country) (12)° (3)° (7)
Filippetti 2020 (Italy)®® 9 1 4
Gokcen 2022 9 1 6

(Turkey)®*
Maddali 2009 (Italy)® 1 4
Maddali 2011 (Italy)®® 8 1 4
Rannou 2017 (France)®” 11 1 6
Santos 2022 (Brazil)*® 11 1 6
Schouffoer 2011 10 0 6

(Netherlands)®’
Stefanantoni 2016 8 2 6

(Italy)*®

#Maximum score in each subscale.

of the literature, 883 articles did not meet the design criteria and
398 did not include non-pharmacological interventions. A total of
1281 articles were excluded and the remaining 41 were left. By
reading the abstract in the remaining documents, 21 studies were
excluded, leaving 20 articles. After thorough reading of the docu-
ments, 12 articles were excluded. Finally, a total of 8 RCTs3340 in-
volving 487 participants were included - 249 in the experimental
group and 238 in the control group (see Table 1). A more detailed
description of this process can be found in the PRISMA flow dia-
gram (Figure 1).

Four studies had been conducted in ItaIy,33'35'36'40 1inFrance,®®
1in Brazil,37 1in the Netherlands®® and 1 in Turkey.34 Theincluded
studies evaluated different non-pharmacological interventions
for individuals with a diagnosis of SSc. All the individuals were

Internal validity

Internal validity

- confounding Power Total score

(6)* (1) (28) Grade

3 0 17 Fair

4 1 21 Good

3 0 16 Fair

3 0 16 Fair

6 1 25 Excellent
6 0 24 Excellent
6 1 23 Good

4 0 20 Good

adults, mostly women, ranging from a mean age of 47.42years
to 66.5years, although the ranges (when reported) consisted of
adults aged 40 to older than 65years. Non-pharmacological in-
terventions explored in the trials included different modalities of
exercises, self-management and manual therapy or a combination
of those.

A total of 3 studies explored the effects of exercises, 1 study
trained an intervention group with 1 month of physical therapy fol-
lowed by home sessions,*” other studies used a home-based exercise
program focus to improve performance of activities of daily Iiving,33
1 used exercises and mobilization in the intervention,®® and 1 ex-
plored the efficacy of a hand exercise program.34 Only 1 study used
an occupational therapy intervention including a self-administered
stretching program on the hands*® while another study described
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FIGURE 4 Risk of bias summary: review of authors' judgments about each risk of bias item for each included study. (+) Low risk of bias. (?)

Unclear risk of bias. () High risk of bias.

a multidisciplinary program including a standard group session and
individual sessions.®’ The rest of the studies (n=2) were conducted
by Maddali Bongi et al.®>3% In 1 of them, the authors used a district
specific and tailored global rehabilitation program,35 while in the
other study the authors explored the effects of manual lymphatic
drainage.® Interventions varied in duration from 4 to 24 weeks with
sessions ranging from 1 to 3 times per week and durations from 30
to 180 minutes. None of the studies reported adverse events.

All studies evaluated hand function. Four of them used the Hand
Mobility in Scleroderma (HAMIS) test, 33343638 \while the remainder
used the Cochin Hand Function Scale (CHFS).37:38:40

Only 1 study used both instruments to assess hand function.®’
However, only 3 studies reported enough data to run a meta-analysis.
Figure 2 shows the forest plot used to evaluate the effectiveness of
the non-pharmacological interventions to improve hand function.
Significant differences were found in favor of the experimental
group (MD=-6.98; 95% Cl [-11.45, - 2.50], P=0.002, [>=0%).

Seven studies measured the ability to perform activities of
daily living with different instruments. Five studies used a spe-
cific tool to evaluate the ability to perform activities of daily liv-
ing with a specific instrument for SSc, the Scleroderma Health
Assessment Questionnaire (sHAQ).33’35'36’38'39 Two studies used the
generic instrument for rheumatic disease: the Health Assessment
Questionnaire-Disability Index (HAQ-DI).3#*° Finally, 1 study reg-
istered the ability to perform daily activities with more than 1 in-
strument, using sHAQ and HAQ-DI.%” A meta-analysis was run with
a total of 3 studies. Significant differences were found in favor of
the experimental group (MD=-0.19; 95% CI [-0.33, -0.04], P=0.01,
1?=0%; Figure 3).

3.1 | Methodological quality and risk of
bias assessment

After evaluating the methodological quality of the studies selected
using the Downs and Black Scale, the scores ranged from 16 to 25
points. According to the classification proposed, 2 studies had “ex-

353940 and the re-

cellent” quality,¥”®® 3 studies had “good” quality,
maining studies had “poor” quality.3*3>3¢ No studies had excellent
methodological quality. The most common limitations were related
to power and external validity. A total of 5 studies did not include a
power analysis. Table 2 shows the methodological quality of the se-
lected studies using the Downs and Black Scale.?® The results of the

risk of bias assessment using the RoB 23! are shown in Figures 4 and 5.

4 | DISCUSSION

To the best of our knowledge, the present review provides the first
comprehensive revision of the effectiveness of non-pharmacological
interventions for hand function and the ability to perform daily ac-
tivities in individuals with SSc. The results of the included studies
revealed that non-pharmacological interventions improved hand
function and the ability to perform activities of daily living in indi-
viduals with SSc. The meta-analysis showed significant statistical
results in favor of the experimental group for both outcomes stud-
ied: hand function and the ability to perform activities of daily living.
When exploring the risk of bias using the RoB 2, the risk of perfor-
mance bias was unclear in the majority of the items for each study.

An important aspect associated with this evidence is that the results
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FIGURE 5 Risk of bias graph: review of authors' judgments about each risk of bias item for each included study. (+) Low risk of bias. (!)
Unclear risk of bias. (-) High risk of bias.

obtained by the methodological quality assessment using the Down this systematic review and meta-analysis must be interpreted with
and Black Scale®° ranged from 16 to 25 points, with the most com- caution. Larger and more rigorously designed non-pharmacological
mon score being 16 points. For this reason, the results obtained in studies such as blind RCTs are necessary in this population.
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As there is a high prevalence of pathological changes in the
musculoskeletal system in individuals with SSc,** there is an urgent
concern about the efficacy of all potential non-pharmacological in-
terventions. Pain and edema in the hand joints, deformity, finger
contractions, phalangeal ulcers, swelling and limitation of the range
of motion of joints usually translates into functional disturbances of
the hand, which significantly limits an individual's dexterity and the
ability to perform daily activities.*? The treatment of SSc focuses
primarily on pharmacological approaches and the literature has
scarcely summarized the evidence that has been published explor-
ing the effect of non-pharmacological interventions.*>** One of the
most important issues in the rehabilitation of individuals with SSc
should be the maintenance of upper limb function. Although per-
ceived symptoms and difficulties in activities of daily living among
patients with SSc may vary greatly,17 our study has shown the im-
portance and effectiveness of non-pharmacological interventions.
Research in the area of physical intervention is virtually absent in
SSc, even though the efficacy of these interventions has been es-
tablished in other similar pathologies. As a result, conducting studies
similar to ours is essential for the advancement of knowledge in the
treatment of this disease.

This review explored 8 RCTs with different interventions to im-
prove hand function and the ability to perform daily activities that
were hard to classify into specific categories.®3#° Although inter-
ventions were different, most therapeutic approaches included hand
exercises as a basic part of the intervention. However, interventions
varied in content, delivery, length, dose and outcome measures col-
lected, which made it difficult to synthesize the results. Interventions
varied in duration from 4 to 24 weeks with sessions ranging from 1 to
3 times per week and different durations ranging from 30 to 180 min-
utes. However, given the high variability and the fact that some stud-
ies showed that possible effects and adherence might wane after
stopping the program, it is important to evaluate the specific prefer-
ences and needs of individuals. An additional complication is that the
studies reviewed were conducted in many countries with different
healthcare systems and reimbursement structures. These differences
have implications for how interventions could be translated into clin-

ical practice outside of the study's country of origin.

5 | LIMITATIONS

The main limitations found when this study was carried out were
the scarcity of studies and their moderate methodological quality.
Another limitation of our study is related to the possible exclusion
of some non-pharmacological interventions due to their languages.
Furthermore, we included only 8 studies with small study popula-
tions, which makes it hard to draw firm conclusions. Another limita-
tion of this systematic review and meta-analysis is that we extracted
data only on outcomes directly related to hand function and the
performance of activities of daily living and did not consider other

outcomes such quality of life or emotional status.

6 | CONCLUSION

The results obtained from this systematic review and meta-analysis
have several implications for future research and clinical practice in
the rehabilitation area and for understanding the effective evidence-
based non-pharmacological interventions available for enhancing
the hand function and performance of daily activities in patients
with SSc. The majority of studies included hand exercise as part of
their intervention protocol. Therefore, further research is necessary
on the use of hand exercises in SSc individuals, considering the dif-
ferent types of exercise that exist. It is also important to improve
the methodological quality of the studies. For example, personnel

blinding would be relatively easy to implement.
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