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REVIEW ARTICLE

Osteoarthritis of the hands and muscle strengthening exercises: an
integrative update and review of the literature

Osteoartrite de méos e exercicios de fortalecimento muscular: uma atualizacao e revisdo

integrativa da literatura

Isabelle Ferreira da Silva Souza', Rosa Sa de Oliveira Neta', Renata Trajano Jorge Caldas?, Michely Nery?, Marcelo Cardoso de Souza'

ABSTRACT

BACKGROUND AND OBJECTIVES: Osteoarthritis of the
hands is a highly prevalent disease that can lead to significant
deformity and disability. The therapeutic approach in the ma-
nagement of osteoarthritis of the hands is based on pharmaco-
logical and non-pharmacological approaches. However, none of
these treatments demonstrated a reduction of joint damage, and
it presents itself in a purely symptomatic way. Yet, expert practi-
tioners strongly recommend and use hand muscle strengthening
in patients with hand osteoarthritis, but there is no consensus
for such conduct. The objective of the study was to review the
concepts about hand osteoarthritis as well as to bring the current
evidence on muscle strengthening as a non-pharmacological tre-
atment for this disease.

CONTENTS: The study reviewed the United States National
Library of Medicine database (Pubmed). The words used were:
hand osteoarthritis, exercises, physiotherapy and rehabilitation.
We included 5 articles in English, published in the last 10 years,
focused on muscle strengthening exercises for osteoarthritis pa-
tients.

CONCLUSION: There is no consensus, nor a more effective
exercise protocol, although exercises and physiotherapy are still
recommended. We suggest conducting randomized controlled
clinical trials to improve the evidence on this subject.
Keywords: Hands, Muscle strengthening, Osteoarthritis.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A osteoartrite de mios é uma
doenca altamente prevalente que pode levar & importante defor-
midade e incapacidade. A abordagem terapéutica no seu manu-
seio baseia-se em condutas farmacoldgicas e nao farmacoldgicas;
no entanto, nenhum desses tratamentos demonstrou reducio da
lesdo articular e apresenta-se de maneira puramente sintomdtica.
Contudo, profissionais especializados recomendam e utilizam
amplamente o fortalecimento da musculatura das maos em pa-
cientes com osteoartrite de maos, mas nio hd um consenso para
tal conduta. O objetivo do estudo foi revisar os conceitos sobre a
osteoartrite de maos, bem como trazer as evidéncias atuais sobre
o fortalecimento muscular como forma de tratamento nao medi-
camentoso para esta doenga.

CONTEUDO: O estudo foi realizado na base de dados “United
States National Library of Medicine” (Pubmed). As palavras uti-
lizadas foram: “hand osteoarthritis”, “exercises”, “physiotherapy
and rehabilitation”. Foram incluidos 5 artigos em inglés, publi-
cados nos tltimos 10 anos, cujo foco fosse exercicios de fortaleci-
mento muscular para pacientes com osteoartrite de maos.
CONCLUSAO: Nio existe consenso, nem um protocolo de
exercicios mais efetivos, embora os exercicios e a fisioterapia ain-
da sejam recomendados. Sugere-se a realizacio de estudos clini-
cos controlados e randomizados para melhorar a evidéncia sobre
este assunto.

Descritores: Fortalecimento muscular, Maos, Osteoartrite.

INTRODUCTION

According to the American College of Rheumatology (ACR), os-
teoarthritis (OA) is defined as a heterogeneous set of conditions,
causing signs and symptoms of joint origin associated to joint
integrity defects and changes in the subchondral bone'. Among
the rheumatological diseases, OA is the most common and fre-
quently involves the hand joints®.

Characterized by the gradual injury to the joints associated to pain,
degeneration of the subchondral bone, joint cartilage, and adjacent
structures; OA of the hands involves mainly the proximal interphalan-
geal joints (PIJ) and distal (DIJ) and carpometacarpal joint (CMC)*?.
The alterations present in the joint cartilage and the subchondral
bone result from the deficient function of chondrocytes to main-
tain the necessary balance of the extracellular matrix. However, the
cause of the cartilage destruction is still unknown. Chemical and
mechanical factors are associated with the onset of this condition®.
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Some risk factors are related to the development of the OA of
hand, as for example age, female gender, family history, trauma,
mechanical work factors and obesity®>°. Moreover, it is a highly
prevalent disease, affecting between 55 and 70% of the adult po-
pulation above 55 years, varying from 70 to 80% in individuals
above of 75 years, and about 75% of the women between 6th
and 7th life decade®’.

The involvement of the PIJ, DIJ, and CMC can be characterized
by some degrees of deformities, reduction of grasp and prehen-
sion muscle strength, reduction of the range of motion (ROM),
the presence of pain and joint stiffness, reducing the capacity to
perform basic daily activities®”.

The classification of OA of the hand is made according to the
ACR criteria, defined for symptomatic hands, based on the phy-
sical examination of the patient with pain in the hands, provi-
ding 92% of sensitivity and 98% of specificity. This proposed
classification is based on the pain in the hands or joint stiffness
in most of the days of the previous month, with 3 or 4 characte-
ristics presented below:

¢ Joint swelling in two or more than 10 selected joints: second
and third PIJ and DIJ or CMC of the hands;

¢ Joint swelling in two or more DIJ;

o Less than three swollen metacarpophalangeal joints;

¢ Deformity in two or more than 10 PIJ, DIJ and CMC joints.
The selected joints bilaterally include the PIJ, DIJ of 2™ and 3"
fingers and CMC'.

The classification of OA of hands, according to the European
League Against Rheumatism (EULAR), assesses the following
items: associated risk factors, mechanical pain and joint stiffness,
presence of Heberden’s and Bouchard’s nodes, with or without
joint swelling, reduction in hand function, association with
other joints involved (knees and/or hip), evaluation of a diffe-
rential diagnosis and x-ray of the hands™.

The therapeutical management of the OA of the hands is based
on pharmacological and non-pharmacological approaches. Ho-
wever, none of these treatments showed a reduction of the joint
injury and presented in purely symptomatic way?®.

In most of the cases, the pharmacological treatment of OA of the
hands is directed by the symptoms presented by the patients, in-
cluding analgesic, nonsteroidal anti-inflammatory drugs (NSAI-
Ds), glucosamine sulfate, intra-articular injections and surgery
in cases of severe OA of the hands. However, there are few dise-
ase-modifying drugs for OA of the hands, and the non-pharma-
cological measures are strategies to manage this condition®'"!2,
In 2012, the ACR published some recommendations for the use
of pharmacological and non-pharmacological therapies for OA,
including the treatment of the hands. However, these guidelines
do not present an expressive degree of support, being conditio-
ned to the patient’s response. These recommendations'? are des-
cribed in table 1.

According to Zhang et al.™%, the proper treatment for OA of the
hands is based on the combination of individualized pharmaco-
logical and non-pharmacological modalities, in accordance with
the patient’s need.

Among this group of measures, the presented guidelines are:
education of the patient, joint protection, local thermotherapy

1.14

Table 1. Recommendations for the treatment of osteoarthritis inclu-
ding the involvement of the hands

Pharmacological recommendations:

¢ The use of topical capsaicin and NSAIDs, oral NSAIDs, including
selective COX-2 inhibitors, and tramadol;

¢ No use of intra-articular therapies, analgesics, and opioids;

e The use of NSAIDs in patients with and above 75 years of age.

Non-pharmacological recommendations:

* To assess the ability of the patient to perform daily life activities;
e Teach joint protection techniques;

e Teach the use of thermal modalities;

¢ Making prothesis for patients with OA CMC.

*These recommendations have a small to moderate level of evidence; NSAIDs
= nonsteroidal anti-inflammatory drugs; OA = osteoarthritis, CMC = carpome-
tacarpal joint.

(paraffin, hot bandage, ultrasound therapy), use of prosthesis, to-
pical NSAIDs and capsaicin, paracetamol, oral NSAIDs effective
low doses, extended-release symptomatic drugs for osteoarthri-
tis, intra-articular injections with corticoids, especially for CMC
joint, and surgery, for severe OA of the hands when the conser-
vative treatment is unsuccessful. It is important to highlight that
most of this evidence is based on the guidelines of experts in the
management of OA of the hands'“.

With regard to the measures to protect the joint, we can include
the strengthening of the of the extensor muscles of the wrist and
the intrinsic muscles of the hand. However, the best protocol is
still unknown, especially because of the different methods to as-
sess its efficacy and the great amount of selected exercises®®*!1:'2,
Among the group of non-pharmacological measures, it is also
necessary to mention the importance of a diet standard and the
nutritional state of the individual in the prevention and the tre-
atment of OA. The advantage of the nutritional therapy can be
obtained with a balanced and adjusted diet, with the habitual
emphasis on micronutrients, fatty acids, flavonoids and phyto-
chemicals that can be acquired eating fruits, fresh vegetables,
skimmed dairy products, olive oil, and oil seeds. This can help
to maintain the weight and bring antioxidant and anti-inflam-
matory benefits for the individual, allowing the reduction of the
incidence or the progression of the musculoskeletal injury’>!e.
The objective of this study was to update the concepts on OA of
the hands and to review the studies that have used the strengthe-
ning of the hand muscles as a non-pharmacological treatment
for this disease.

CONTENTS

This is a literature review study conducted in the United States
National Library of Medicine Database (PubMed). The follo-
wing Health Sciences Descriptors (DeCS) and their combina-
tions were used: hands osteoarthritis, exercises, physiotherapy,
and rehabilitation.

The determinant inclusion criteria for the selection were full
articles, available on the Internet and published in last the 10
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years. The exclusion criteria were descriptive studies that did not
offer precise information on the methodology employed and/or
results obtained, as well as abstracts of congresses, incomplete or
paid articles, and those that did not have the terms used in the
search as the main object of the study.

After the consultation to the database and the refinement of the
searches, the studies in duplicate were identified and excluded.
Then, all the remaining abstracts were read. In addition, in the
cases where the reading of the abstract was insufficient to esta-
blish the inclusion of the article, considering the defined inclu-
sion criteria, the article was read in full to determine its eligibility
for later inclusion in the study. The search was conducted from
December 2016 to January 2017, resulting in 925 articles, of
which 5 about hand muscle strengthening exercises for patients

with OA of the hands were included.

Souza IE Oliveira Neta RS, Caldas RT, Nery M and Souza MC

RESULTS

Of the 925 articles initially found in the database, 721 were ex-
cluded because they did not meet the inclusion criteria.

After that, of the 204 eligible articles, 66 were removed due to
duplicity, and 133 were excluded after the search refinement.
Thus, we had 5 articles in this review. Figure 1 summarizes the
process of articles selection.

The selected articles had been published in 4 reputable journals:
Journal of Rehabilitation Medicine (1) Annals of the Rheumatic
Diseases (1), Osteoarthritis and Cartilage (2) and The Journal of
Rheumartology (1).

Table 2 shows the articles, their authors, objectives, type of stu-
dy and conclusions. Table 3 shows the sample size, the exercises
performed and the results.

Studies identified by the search in the database (Pubmed) (n=925)

Reasons for the exclusion:

The full article was not available for free on the Internet
(n=407).

Not published in the period selected in the review (n=314).

| Articles excluded after the application of the inclusion criteria (n=721) |

Eligible articles (n=204) |

Articles removed in duplicate (n=66) |

| Articles excluded after the search refinement (n=133) |

Studies included in the review (n=5) |

Figure 1. Flowchart of articles identification and selection

Table 2. Objectives and conclusions of the clinical trials on osteoarthritis of the hands and exercises for muscle strengthening in last the 10 years

Authors Objective of the studies Types of studies Conclusion
Osteras To determine the clinical efficacy of an exer- Clinical trial The exercise program was well tolerated by the individuals
etal.”? cises program on the function of the hand in with OA of hands, but in comparison with the usual care,
patients with OA of hands. it produced only a slight improvement in short-term (after
3 months).
Stukstette  To examine the efficacy of a multidisciplinary Clinical trial There is not enough evidence to confirm a clinically relevant
etal.’” non-pharmacological intervention in patients effect in short-term in the patients followed in the multidis-
with OA of hands. ciplinary treatment program and those that have just recei-
ved information in writing.
Carreira, To evaluate the efficacy of a functional trape- Clinical trial The results indicate that the use of the functional splint du-
Jones and  ziometacarpal splint in patients with trapezio- ring daily life activities reduced pain in short- and long-term,
Natour'® metacarpal OA. but did not change the function, the prehension strength,
the grasping strength or the dexterity in individuals with OA.
Dziedzic To report the results of a broad randomized Clinical trial The results show that occupational therapies can support
et al.” study to investigate the clinical efficacy of two the treatment of the elderly with OA. Moreover, the joint
programs for adults over 50 years with OA of protection provides an effective intervention in mid-term.
hands.
Oppong To evaluate the cost-effectiveness of combi- Clinical trial The results offer a choice for the patient and the health pro-
et al.?° ned protective exercises for OA of hands. fessional when selecting the best approach to manage OA

of the hands.

OA = osteoarthritis.
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Table 3. Sample size, exercises performed and results of the clinical trials on osteoarthritis of hands and muscle strengthening exercises in last

the 10 years

Authors Sample size Performed exercises Results
Osteras et al.’? CG (n=65) Shoulder extension; biceps bending; Small significant differences found in the IG for
IG (n=65) shoulder flexion; movements with the fingers pain in the hands, stiffness and daily activities;

and the wrist; abduction/extension of the No significant differences observed in manual
thumb and squeezing strength. dexterity or maximum prehension strength.

Stukstette et CG (n=75) Exercises with the wrist and fingers. No significant differences observed between the

al.”” 1G (n=76) groups.

Carreira, Jones CG (n=20) Use of an orthosis for daily life activities. The pain was significantly different between the

and Natour'® 1G (n=20) groups over time.

Dziedzic et al.” |G (n=65) Joint protection
recommendation (n=62)
exercises CG (n=65) pro-

tection + exercises (n=65)

Flexion and extension of the wrist, pronation and
supination; sliding tendon, radial finger walking;
doing an “O” with the thumb and the index fin-
ger, and extension of the thumb, abduction and

Significant differences were found in the impro-
vement of pain to joint protection.

opposition to the base of the 5th finger.

Oppong et al.2>  Recommendation (n=65)
joint  protection (n=62)
exercises (n=65) protec-

tion + exercises (n=65)

Flexion and extension of the wrist, pronation and
supination; sliding tendon, radial finger walking;
doing an “O” with the thumb and the index fin-
ger, and extension of the thumb, abduction and es.

Hand exercises were the most cost-effective
treatment strategies over 12 months when com-
pared to alternative methodological approach-

opposition to the base of the 5th finger.

CG = Control Group; IG = Intervention Group.

DISCUSSION

The objective of this review was to update the concepts on OA
of the hands and analyze the studies that used the strengthe-
ning of the hand muscles as a non-pharmacological treatment
for this disease. This compilation can help health professio-
nals in making decisions about the best approach to monitor
OA and may be used in further studies for comparison of
results. Studies addressing this subject are scarce in the litera-
ture?!, and the limited amount of studies make it difficult to
discuss the subject.

OA of the hands is a progressive and irreversible disease that
increases fatigue, reduces muscle strength, the range of motion
and the resistance of the individual due to the pain and inflam-
mation caused by the disease’.

Stukstette et al.'” state that studies on OA of the hands fre-
quently relate the reduction of the range of motion and pal-
mar prehension strength with the difficulties presented by the
studied patients. Furthermore, they commonly analyzed the
disease self-management, exercises for the range of motion,
the increment of muscle strength, education and ergonomic
principles.

One study included 150 patients with OA of the hands where
the effect of the exercise associated with multiple interventions
compared to joint protection recommendation. The patients
of the control group had only one session on OA recommen-
dations, and the intervention group had recommendation
sessions on self-management, ergonomics, home exercises to
improve strength and the range of motion, and the use of the
orthosis. After a three-month follow-up, the results were insu-
flicient to confirm the importance or the clinical relevance of
the short-term treatment in a multidisciplinary program'.
Other authors reported the increase of palmar prehension af-
ter an intervention with education, a set of exercises associated
with joint protection®??. Systematic reviews and meta-analyses

have shown the beneficial effect of physiotherapy to improve
pain and functionality of OA in the lower limbs, especially for
the knees. However, the recommendation of exercises for OA
of the hands is still based on recommendation guides on the
clinical experience in the treatment of the disease??. In 2009,
a study concluded that there is no evidence in high-quality
studies that validate the use of non-pharmacological and non-
-surgical interventions for OA of the hands. These interven-
tions, despite the small size of the effect, caused less adverse
implications for the patient®’.

A current study showed that three distinct latent functional
domains must be evaluated in elderly with OA of the hands:
strength, coordinated function of upper extremity and sensori-
motor processing®.

Kjeken et al.?” described a treatment program with hand exer-
cises for patients with OA. The program had three exercises to
increase strength and stability of the shoulder, arm and wrist
muscles, and four exercises to keep or to increase the range of
motion, prehension and joint stability of the finger joints. The
program started with a warm-up and stretching period, and
finished with a finger exercise, following the recommendations
of the American College Sports Medicine, on the intensity of
the exercise, the frequency of the session and the duration of
the exercise period.

According to Carreira, Jones and Natour', the effect of the
muscle strengthening exercises for OA of the hands, combined
with other non-pharmacological alternatives, as for example,
the use of orthosis and joint protection techniques have its evi-
dence based on the literature which results are still doubtful.
A systematic review analyzed the effect of non-surgical therapies
for OA of the hands. of the 44 studies assessed, only four were
selected due to poor methodological quality and plurality in the
interventions (exercises for OA of the hands, including Yoga, re-
sistance exercises, and occupational therapy). The result of the
analysis of these studies showed “some” evidence for muscle
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strengthening exercises because the methods used for randomi-
zation, blindness and allocation hiding were rarely described and
a meta-analysis could not be performed since most of the studied
treatments were not similar to allow data grouping®.

In the systematic review by Valdes and Marik?, of the 204
articles recovered dated between 1986 and 2009, 21 studies
were included for full analysis and it was observed the effect
of exercises for OA of the hands, with a moderate level of evi-
dence for the increase in palmar prehension, function, range of
motion and reduction of the pain picture. However, the evalua-
ted studies used multiple treatment interventions, for example,
strengthening and range of motion exercises associated with
recommendations to protect the joint and application of heat
(thermotherapy).

In 2011, a systematic review evaluated pain and function im-
provement in individuals with OA of the hands. In this review,
10 studies with an evidence level of 2b or higher, that compa-
red a rehab intervention with a control group and evaluated at
least one of the following result measures: pain, hand function
or other measures of hand impairment. In addition, the eli-
gibility and the methodological quality of the trials were sys-
tematically evaluated by two independent reviewers using the
Physiotherapy Evidence Database (PEDro). After the analysis,
the authors concluded that in relation to the studies that used
the exercise as a treatment technique, no significant effect was
found in the applied modalities’.

Osteras et al.'? concluded that the effects of exercises for OA of
the hands are limited. In this study, 130 patients were recruited
and divided into a control group (with no intervention) and
an exercise group. The patients were followed for three months
with the intervention. The exercises performed were not speci-
fic to the hands. The program associated with the hand therapy
included exercises for brachial biceps strengthening, shoulder
flexors and extensors, and range of motion and hand streng-
thening exercises. However, over the intervention period, only
three sessions had professional assistance, in the first, the third
and the eighth week. The other exercise sessions were held at
home with no supervision.

One recent study evaluated the effect of the exercise combined
with joint protection recommendations for treatment of OA of
the hands in four groups: 1. Joint protection, 2. Hand exerci-
ses, 3. Joint protection combined with hand exercises, and 4.
With no intervention. There were physical attendance sessions,
but the base was sessions at home. The function, pain, grasp
and prehension were evaluated, as well as the dexterity of these
individuals. With the outcome in 12 weeks, the authors saw
no differences in the increase of muscle strength, dexterity and
function of these patients".

Therefore, when analyzing the results presented, it was observed
that although the muscle strengthening exercises are recommen-
ded by the guidelines for the treatment of OA of the hands, in
order to provide the functional improvement of patients with the
disease, very few research still support this affirmation.

1.2° evaluated the cost of the treatments for OA of
the hands and showed that hand exercises were the most cost-
-effective when compared to alternative approaches. According
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to Kjeken et al.!!, the conclusion of the evidence on the use
of exercises in the treatment of OA of the hands still presents
studies with a high bias risk that do not allow the conduction
of meta-analyses to confirm the effect of exercises in the reduc-
tion of pain, improvement of strength and range of motion
since the studies have demonstrated a lack of consensus in the
outline of exercise programs for OA of the hands. Therefore,
considering the insufficient amount of studies addressing OA
of the hands*' and in view of the prevalence and impact of the
disease, there is a need for more studies on this subject®.

CONCLUSION

Even though muscle strengthening exercises are recommen-
ded for the functional improvement of patients with OA of
the hands, very few studies support this affirmation. We found
studies with low methodological quality, amount of distinct
exercise protocols and lack of systematic reviews with assertive
conclusions for the use of muscle strengthening exercises in the
treatment of OA of hands.
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