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Abstract

applying the independent variables and were compared.

recovery of the disease.

Background: Osteoarthritis is one of the articular disorders. This disorder causes pain, impaired physical function and thus affect-
ing the quality of life of individuals by limiting individual independence.

Objectives: The purpose of the current study was to investigate the effect of eight weeks of hand-selected strength training and
cinnamon-honey supplementation on strength and range of motion of wrist joint in elderly women with osteoarthritis.
Methods: In this study, 48 women with hand-osteoarthritis were selected and randomly divided into four groups (strength training,
cinnamon-honey supplementation, combinatory and control). The training group underwent the hand-selected strength training;
the second group used honey and cinnamon powder supplement for 8 weeks and once a day. The third group also received hand-
selected training and cinnamon and honey supplements simultaneously. The fourth group also participated in this study as a con-
trol group without any training or supplementation. Patients’ wrist strength and range of motion were measured before and after

Results: The results showed that by applying the strength training and cinnamon-honey supplementary as well as the combination
of training and supplementary have had a positive effect on strength and range of motion of wrist in fact, 8 weeks of resistance
training and using cinnamon-honey supplements in women with hand osteoarthritis have led to a increases.

Conclusions: Therefore, it is recommended to use resistance training with cinnamon and honey supplements to accelerate the
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. Background

Osteoarthritis (OA) is one of the most common phys-
ical problems caused by aging or some diseases, and
all studies of osteoarthritis and its association with age
suggests that people with some degree of degenerative
changes are aging (1). Osteoarthritis is the most common
articular disorder and one of the causes of disability in this
age group that can be associated with pain, impaired phys-
ical function and thus affecting the quality of life of in-
dividuals by limiting individual independence (1, 2). It is
a type of non-inflammatory arthritic disease that occurs
in the synovial and articular joints and presents with the
destruction of the articular cartilage associated with new
bone formation at the surface or margin of the joints, lead-
ing to loss of articular cartilage and alteration in other tis-

sues. These include inflammation of the synovial mem-
brane, thickening of the articular capsule, weakness, and
new bone formation. Osteoarthritis is divided into two
main groups: 1- Primary or idiopathic osteoarthritis in
which no underlying disease is found to cause the disease.
2- Secondary osteoarthritis, where a locally or locally pre-
disposing factor plays a role in the development of the dis-
ease (3). Osteoarthritis in the fingers and hands is the most
common type of osteoarthritis in the joints of the body,
and usually one-third of the world’s elderly populations
have the disease. The pain caused by this disease can be se-
vere and can cause harm to the person, which also results
in reduced motor function and decreased muscle strength

(4).

Some studies recommended advice Past research has
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suggested various methods for osteoarthritis of the hand,
including pharmacological and non-pharmacological
approaches. Medications such as anti-inflammatory,
non-steroidal (NSAIDs) and painkillers are recommended
(5). Patients with hand osteoarthritis often apply non-
pharmacological care in the early stages. They are usually
referred to non-medical health professionals, physiother-
apists and occupational therapists to improve their health
and performance (6, 7).

Recent work on interventions on hand, knee and
hip and general osteoarthritis (8-10) has shown that self-
reporting is important, but it has not had much clinical
impact (11, 12). As patients with osteoarthritis have specific
physical and mental requirements, combination interven-
tions that consider different treatment options may be pre-
ferred to interventions that focus on a particular compo-
nent e.g. honey-cinnamon supplementation and training
only or orthoses only. However, there is little evidence for
this approach, especially in cases where primary care is
possible.

Therefore, further studies on the impact of individual,
interdisciplinary, and interventional interventions that
utilize both primary and specialist care aspects and are ap-
plicable to the community are warranted.

Villafane et al. (13) have investigated the outcomes
of patients with carpometacarpal joint of the thumb os-
teoarthritis that were treated with a neural mobilization
technique purported to bias the median nerve. A random-
ized controlled trial (13) compared the efficacy of a narcotic
with a nerve (14) involvement and placebo and showed
that exercise intervention was able to improve the grip
strength of the carpometacarpal joints. However, most of
these studies have examined the effects of only one inter-
vention method. These studies do not show typical clinical
effects in the management of these patients.

The purpose of exercises for patients with wrist joint
osteoarthritis is to increase functional strength, maintain
joint stability, maximizing pain-free wrist range of motion
and prevent constant deformations of the fingers (15). Re-
cently, exercise training has been considered for patients
with wrist osteoarthritis. The findings of the Rogers and
Wilder (16) clinical trial show that exercise was not better
than the sham intervention in the study population.

However, a study conducted by Stamm et al. (7) found
that training programs compared to the non-intervention
group resulted in greater improvement in strength and
performance. It should be noted that in this study, the in-
tervention group did the exercises at home. Therefore, the
extent to which these exercises are compatible with the ex-
ercise program outdoor training is unclear. It is not well
known whether a similar program performed under the
direct supervision of a physiotherapist will produce simi-

lar results. According to the authors’ knowledge until this
time, no study has been conducted to evaluate the effect of
strength training on honey and cinnamon supplementa-
tion in patients with wrist joint osteoarthritis.

2. Objectives

The authors of this article intend to examine the effects
of eight weeks of strength-selective training and honey-
cinnamon supplementation on muscle strength and wrist
joint range of motion in women with wrist osteoarthritis.

3. Methods

This investigation is quasi-experimental study with
pre-test and post-test with control group. Participants in
this study included all women with osteoarthritis who re-
ferred to Imam Reza Medical Center in Kermanshah.

Forty-eight participants, 55 to 65 years of ages were
selected as a specimen and randomly divided into four
groups of selected strength training (n = 12), cinnamon-
honey supplement (n = 12), combinatory (n = 12) and con-
trol (n=12).

Before pretest demographic questionnaire was com-
pleted by participants. This questionnaire including ques-
tions about name, surname, age, physical activity his-
tory, history of skeletal problems, history of severe osteo-
porosis, history of Parkinson’s disease, history of stroke
or neuropathy, history of severe lumbar disc or orthope-
dic problems ability to walk without the need for assis-
tive devices, sufficient vision and hearing and work ex-
perience. participants also completed the consent form.
This study is the result of a project with ethical approval:
IR.KUMS.REC.1398.548 and clinical trial registration code:
IRCT20130812014333N173.

3.1. Procedure

The hand strength training intervention was per-
formed for 8 weeks as suggested by Hennig et al. (Appendix
1 in Supplementary File). In this group, standard hand
strengthening training was performed using simple tools
(17). The second group used honey supplements and cinna-
mon powder twice a day for 8 weeks. The third group also
received hand-selected training and cinnamon and honey
supplements simultaneously. The fourth group also par-
ticipated in this study without any training or supplemen-
tation and as a control group. Daily (every morning) were
consumed two tablespoons of honey plus one teaspoon of
cinnamon in a cup of water according to Rao and Gan (18).
The method of exercises in this study were (Appendix 1 in
Supplementary File):
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1- Warm up the hand by rubbing a hand cream

2- Slide your thumb to the side of the finger and bring
it to 0. Then open your fingers and then do the same with
other fingers.

3- Bend your fingers from the joint of second strap of
finger (flexion) and then bend from the first strap of finger
and palm bones, then bend your thumb, then hold for a
few seconds, then open your fingers.

4- Grasp the massage ball with all your fingers and
press it firmly. Pause for 5 seconds and repeat the move-
ment.

5- Loop a strip around your fingers and keep your fin-
gers apart. Pause for 5 seconds and repeat the movement
again.

6- Put one hand on the other and apply pressure. Open
your fingers with pressure when your wrist is flat. Now,
hold for 5 seconds and then go back to the original mode.

3.2. Wrist Strength Measurement

A dynamometer was used to measure the strength of
the wrist muscles. Subjects were asked to sit and press the
dynamometer with the highest power with a 90-degree of
elbow. Three hand strength assessments were performed
for each patient, with the mean of these scores recorded
and the final strength score taken (19, 20).

3.3. Wrist Range of Motion Measurement

The range of motion of the wrists of the subjects was
recorded using a goniometer (19, 20).

Descriptive statistics were conducted to adjust and
classify the data, calculate central tendency and dispersion
indices such as mean and standard deviation as well as
draw charts. For inferential analysis after examining the
normality of the data by Shapiro wilk test, dependent t-test
was used to compare between pretest and posttest groups
and ANOVA test to compare wrist strength and wrist range
of motion between the four groups. Data analysis was per-
formed by SPSS software version 23 and the significance
level P < 0.05 was considered.

4. Results

The demographic characteristics of the subjects were
as follows. The age, weight, height, and BMI of the sub-
jects in the control group were 60 =+ 2.41,74.5 & 4.71,165.58
+ 2.42, 27.18 + 1.19, respectively. The age, weight, height,
and BMI of the subjects in the strength training group were
59.5 & 1.73, 72.75 £ 7.18,167.25 + 3.98, 25.97 & 2.06, respec-
tively. The age, weight, height, and BMI of the subjects in
the cinnamon and honey supplements group were 59.5 +
4.81,75.58 +-4.64,166.75 £ 4.67,27.2 £ 1.65, respectively. The
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age, weight, height, and BMI of the subjects in the combi-
natory group were 59.08 £ 2.57,74.08 & 5.56,167.08 1 4.18,
26.54 * 2, respectively.

The frequency, mean and standard deviation of wrist
strength (kg), flexion and extension of wrist (degree) dur-
ing the pre-test and post-test are shown in Table 1in all four
groups.

An intra-group design (dependent t-test) is used to
compare the pre-test and post-test in the four groups on
the wrist muscle strength (kg) variable. Comparison of
pre-test and post-test in the four groups showed that there
was a significant difference between the pre-test and post-
test in all three experimental groups, but in the control
group there was no significant difference between pre-test
and post-test.

These results indicate that the independent variable
was able to have a significant effect on the subjects in all
three experimental groups on the wrist muscle strength,
wrist flexion and wrist extension (degree) variables. Fig-
ures 1and 2 also show that the control group did not differ
in the pre-test and post-test, but in the other three groups,
there was a significant difference between the pre-test and
post-test.
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Figure 1. Mean of wrist muscles strength (kg) in pretest and posttest in the four
study groups

Analysis of variance (ANOVA) was conducted to evalu-
ate differences between groups. The results showed that
there was no significant difference between the groups
(strength training, cinnamon-honey supplement, combi-
natory and control) in the pre-test.

But the comparison between the four groups in the
post-test showed that there was a significant difference be-
tween the four groups. Tukey post hoc test at 0.05 showed
that there was no significant difference between post-test
and strength training but there was a significant differ-
ence between strength training and supplement and con-
trol groups. There was a significant difference between the
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Table 1. Mean and Standard Deviation of Research Variables in Four Groups (Control, Strength Training, Cinnamon and Honey Supplement and Combinatory)

Wrist Strength (kg) Wrist Flexion Wrist Extension
Group)Variable
Pre-test Post-test Pre-test Post-test Pre-test Post-test
Control 19.914+116  19.66 +0.88 5091+ 144 51.66 +1.23 58.16 £+ 1.89 58.58 131
Strength training 19.91+ 116 25.83 + 111 50.75 =113 59.16 & 0.93 57 +175 62.08 £ 2.53
Cinnamon and honey supplements 20 +1.65 24t o012 50.08 £1.08 56.91 +1.16 57.58 +1.56 6033 £ 2.7
combinatory 20 £175 25.91+1.08 50.08 £ 124 59.5 £1.08 5758 £137  62.91+£ 0.99
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Figure 2. Mean of wrist flexion and extension (degree) in pretest and posttest in the four study groups

supplement and combinatory groups as well as between
the control and supplement groups. There was also a sig-
nificant difference between the combinatory and control
groups. Therefore, all groups had a significant increase in
wrist muscle strength, wrist range of motion (Flexion and
Extension) compared with the control group (Table 2).

5. Discussion

The effect of 8 weeks of hand strength training,
cinnamon-honey supplementation and combinatory on
hand muscle strength, wrist range of motion in patients
with osteoarthritis showed that there was significant dif-
ferences between pre-test and post-test in strength train-
ing, cinnamon-honey supplementation and combinatory
groups. Both training and supplements were able to make
a significant improvement in the variability of hand mus-
cle strength.

Comparison between the four groups indicated that
there was no significant difference between the strength
and combinatory groups in the post-test phase but there

was significant difference between strength training
group and supplement and control groups.

There are differences in physical abilities and lifestyles
from adolescence to old age, and decreased mobility and
aging can lead to muscle atrophy and lethargy (21). The
researchers said that as the age increases, the risk of os-
teoarthritis in the elderly increases. Researchers believe
that with age, biological functions decrease, elderly mus-
cles with osteoarthritis become weaker and joint range of
motion decreases. As a result, the feeling of pain in the
elderly is increased and it reduces their mobility. In fact,
these changeslimit the function of the elderlyand increase
the risk of osteoarthritis. The results of research by Felson
et al. stated that increasing age can decrease and possibly
decrease many of the daily activities and activities and in-
crease the risk of osteoarthritis in the elderly (21, 22).

Some researchers concluded that older women with
osteoarthritis were more likely than older men. The lower
incidence of osteoarthritis among elderly men can be at-
tributed to the continuation of family-related activities.
Also, the limited physical activity of women outside the
home and the traditional beliefs that are often prevalent in
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Table 2. Tukey Post Hoc Test Table to Examine the Differences Between Groups in Wrist Strength, Wrist Flexion and Extension Variables

Variable Group Group Mean Differences Sig
Cinnamon-honey supplement 1.83° 0.045
Strength training Combinatory 0.08 0.231
Control 6.17° 0.0001
Wrist strength (kg)
Combinatory 1.91° 0.048
Cinnamon-honey supplement
Control 434° 0.0001
Combinatory Control 6.25° 0.0001
Cinnamon-honey supplement 2.25% 0.001
Strength training Combinatory 034 0.946
Control 7.5° 0.0001
Wrist flexion (degree)
Combinatory 2.59% 0.001
Cinnamon-honey supplement
Control 5.25° 0.0001
Combinatory Control 7.84° 0.0001
Cinnamon-honey supplement 175° 0.001
Strength training Combinatory -0.83 0175
Control 3.5° 0.0001
Wrist extension (degree)
Combinatory -2.58° 0.001
Cinnamon-honey supplement
Control 1.75% 0.001
Combinatory Control 433* 0.0001

? Significance level at the difference between the means is 0.05.

some countries, and women perceive women as childcare,
can make the difference in the number Women and men
with knee osteoarthritis develop (22, 23).

Past research has shown that inactivity can be a risk
factor for accelerating one’s osteoarthritis. For this rea-
son, researchers have reported that the goal of treatment is
to treat osteoarthritis, reduce pain, improve function, and
maintain joint mobility.

Osteoarthritis may interfere with optimal perfor-
mance in daily activities and exercise, and improve
performance and pain in the elderly with this disorder,
providing opportunities for increased activity and po-
tential to prevent future illnesses. But the intensity of
exercise should be kept to a minimum for each individual
at first, and a long-term workout plan should be designed.
In addition, the rehabilitation program for older people
with osteoarthritis should be tailored to psychological
and physiological changes (24).

A review of selected articles regarding exercises per-
formed in people with osteoarthritis showed that muscle
strengthening exercises could have a positive effect on in-
dividuals’ strength and function. Muscle weakness is a
common feature of osteoarthritis and has been found to be
strongly associated with limitations in daily activities (4,
25). Similarly, muscle strengthening exercises have been

] Clin Res Paramed Sci. 2020; 9(1):¢102726.

considered as one of the most important components of
exercise therapy in patients with knee, hip and wrist os-
teoarthritis, and researchers have shown that they reduce
pain and limit activity in patients with osteoarthritis (26-
28). For best results, a resistance training program should
include activities that are fully similar to the patient’s daily
activities (29).

Restriction in the range of motion of the joint is one of
the consequences of osteoarthritis, which can be caused by
arthritis and shortening of the soft tissue of the joints. Re-
striction on the range of motion of the joint results in the
restriction of daily activities (30). The efficacy of stretch-
ing exercises in improving the range of motion of patients
with osteoarthritis has been less studied. Manual treat-
ments are especially useful for improving the elasticity of
the joint capsule and surrounding muscles. Training also
increased the range of motion of the joint.

The results of the study on improving hand range of
motion, hand grip, and hand function after applying a pe-
riod of training were in line with the findings of Rogers
and Wilder (31). They showed that a period of hand train-
ing improves strength in patients. In another study exam-
ining a course of general exercises and hand exercises, the
findings showed that hand strength was improved (31). In
a study by Lefler and Armstrong showed that a period of
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exercises to increase range of motion, ultimately leading
to improvement in range of motion, increased finger grip
(32). Boustedt et al. also showed that hand training led to
improved pain and hand function and would be more ef-
fective if the exercises were combined with splinting (33).
According to the results of this study and other studies, it
seems that regular hand exercises under the supervision
of the therapist can improve the range of motion of the
hands and patients.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML]|.

Footnotes

Authors’ Contribution: Shayesteh Hassani designed the
experimental set up the study, performed the experiments,
and analyzed the data. Hassan Safikhani and Sedigheh Hos-
seinpour Delavare wrote the manuscript.

Clinical Trial Code:

IRCT20130812014333N173.

Conflict of Interests: The authors declare no conflict of
interest regarding the compilation or publication of this
article.

Registration

Ethical Approval: All experimental were reviewed and ap-
proved by Ethics Committee of Kermanshah University of
Medical Sciences with code: IR KUMS.REC.1398.548.

Funding/Support: This study has supported by Islamic
Azad University Kermanshah branch.

Informed Consent:
form.

Participants signed the consent

References

1. Stoffer-Marx MA, Klinger M, Luschin S, Meriaux-Kratochvila S, Zettel-
Tomenendal M, Nell-Duxneuner V, et al. Functional consultation
and exercises improve grip strength in osteoarthritis of the hand
- a randomised controlled trial. Arthritis Res Ther. 2018;20(1):253.
doi: 10.1186/s13075-018-1747-0. [PubMed: 30413191]. [PubMed Central:
PM(C6235228].

2. Lu M, Su Y, Zhang Y, Zhang Z, Wang W, He Z, et al. Effectiveness
of aquatic exercise for treatment of knee osteoarthritis: System-
atic review and meta-analysis. Z Rheumatol. 2015;74(6):543-52. doi:
10.1007/500393-014-1559-9. [PubMed: 25691109].

3. Villafane JH, Cleland JA, Fernandez-de-Las-Penas C. The effectiveness
of a manual therapy and exercise protocol in patients with thumb
carpometacarpal osteoarthritis: a randomized controlled trial. ] Or-
thop Sports Phys Ther. 2013;43(4):204-13. doi: 10.2519/jospt.2013.4524.
[PubMed: 23485660].

4. Dekker ]. Exercise and physical functioning in osteoarthritis: medical,
neuromuscular and behavioral perspectives. New York Heidelberg Dor-
drecht London: Springer Science & Business Media; 2014. p. 132-8.

10.

11.

12.

13.

14.

15.

16.

18.

. Zhang W, Doherty M, Leeb BF, Alekseeva L, Arden NK, Bijlsma

JW, et al. EULAR evidence based recommendations for the man-
agement of hand osteoarthritis: report of a Task Force of the
EULAR Standing Committee for International Clinical Studies In-
cluding Therapeutics (ESCISIT). Ann Rheum Dis. 2007;66(3):377-88.
doi: 10.1136/ard.2006.062091. [PubMed: 17046965]. [PubMed Central:
PMC1856004].

. Kloppenburg M. Hand osteoarthritis-nonpharmacological and phar-

macological treatments. Nat Rev Rheumatol. 2014;10(4):242-51. doi:
10.1038/nrrheum.2013.214. [PubMed: 24468932].

. Stamm TA, Machold KP, Smolen ]S, Fischer S, Redlich K, Graninger

W, et al. Joint protection and home hand exercises improve hand
function in patients with hand osteoarthritis: a randomized con-
trolled trial. Arthritis Rheum. 2002;47(1):44-9. doi: 10.1002/art1.10246.
[PubMed: 11932877].

. LozaE,Benito-Ruiz P, Blanco F, de Miguel E, Roman JA, Artroacas study

group S. Feasibility and efficacy of a multidisciplinary health care
programme for patients with knee osteoarthritis. Clin Exp Rheumatol.
2011;29(6):913-20. [PubMed: 22132760].

. Smink A], van den Ende CH, Vliet Vlieland TP, Swierstra BA, Kort-

land JH, Bijlsma JW, et al. "Beating osteoARThritis": development
of a stepped care strategy to optimize utilization and timing of
non-surgical treatment modalities for patients with hip or knee os-
teoarthritis. Clin Rheumatol. 2011;30(12):1623-9. doi: 10.1007/s10067-
011-1835-x. [PubMed: 21887488].

Cuperus N, Hoogeboom TJ, Kersten CC, den Broeder AA, Vlieland
TP, van den Ende CH. Randomized trial of the effectiveness of a
non-pharmacological multidisciplinary face-to-face treatment pro-
gram on daily function compared to a telephone-based treatment
program in patients with generalized osteoarthritis. Osteoarthritis
Cartilage. 2015;23(8):1267-75. doi: 10.1016/j.joca.2015.04.007. [PubMed:
25887365].

Moe RH, Grotle M, Kjeken I, Olsen IC, Mowinckel P, Haavard-
sholm EA, et al. Effectiveness of an Integrated Multidisciplinary Os-
teoarthritis Outpatient Program versus Outpatient Clinic as Usual:
A Randomized Controlled Trial. ] Rheumatol. 2016;43(2):411-8. doi:
10.3899/jrheum.150157. [PubMed: 26669917].

Stukstette MJ, Dekker ], den Broeder AA, Westeneng JM, Bijlsma JW,
van den Ende CH. No evidence for the effectiveness of a multi-
disciplinary group based treatment program in patients with os-
teoarthritis of hands on the short term; results of a random-
ized controlled trial. Osteoarthritis Cartilage. 2013;21(7):901-10. doi:
10.1016(j.joca.2013.03.016. [PubMed: 23583457].

Villafane JH, Silva GB, Bishop MD, Fernandez-Carnero ]. Radial nerve
mobilization decreases pain sensitivity and improves motor perfor-
mance in patients with thumb carpometacarpal osteoarthritis: a ran-
domized controlled trial. Arch Phys Med Rehabil. 2012;93(3):396-403.
doi: 10.1016/j.apmr.2011.08.045. [PubMed: 22218138].

Butler DS. The Neurodynamic Techniques. Adelaide, Australia: Noigroup
Publications; 2005.

Valdes K, von der Heyde R. An exercise program for carpometacarpal
osteoarthritis based on biomechanical principles. | Hand Ther.
2012;25(3):251-62. quiz 263. doi: 10.1016(j.jht.2012.03.008. [PubMed:
22794499).

Rogers MW, Wilder FV. Exercise and hand osteoarthritis symptoma-
tology: a controlled crossover trial. ] Hand Ther. 2009;22(1):10-7.
discussion 19-20; quiz 18. doi: 10.1016/j.jht.2008.09.002. [PubMed:
19013758].

. Hennig T, Haehre L, Hornburg VT, Mowinckel P, Norli ES, Kjeken I. Ef-

fect of home-based hand exercises in women with hand osteoarthri-
tis: a randomised controlled trial. Ann Rheum Dis. 2015;74(8):1501-8.
doi: 10.1136/annrheumdis-2013-204808. [PubMed: 24667900].

Rao PV, Gan SH. Cinnamon: a multifaceted medicinal plant. Evid Based
Complement Alternat Med. 2014;2014:642942. doi: 10.1155/2014/642942.
[PubMed: 24817901]. [PubMed Central: PMC4003790].

] Clin Res Paramed Sci. 2020; 9(1):¢102726.


https://jcrps.kowsarpub.com/cdn/dl/012cfae2-5444-11ec-8064-039df82542ec
http://dx.doi.org/10.1186/s13075-018-1747-0
http://www.ncbi.nlm.nih.gov/pubmed/30413191
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6235228
http://dx.doi.org/10.1007/s00393-014-1559-9
http://www.ncbi.nlm.nih.gov/pubmed/25691109
http://dx.doi.org/10.2519/jospt.2013.4524
http://www.ncbi.nlm.nih.gov/pubmed/23485660
http://dx.doi.org/10.1136/ard.2006.062091
http://www.ncbi.nlm.nih.gov/pubmed/17046965
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1856004
http://dx.doi.org/10.1038/nrrheum.2013.214
http://www.ncbi.nlm.nih.gov/pubmed/24468932
http://dx.doi.org/10.1002/art1.10246
http://www.ncbi.nlm.nih.gov/pubmed/11932877
http://www.ncbi.nlm.nih.gov/pubmed/22132760
http://dx.doi.org/10.1007/s10067-011-1835-x
http://dx.doi.org/10.1007/s10067-011-1835-x
http://www.ncbi.nlm.nih.gov/pubmed/21887488
http://dx.doi.org/10.1016/j.joca.2015.04.007
http://www.ncbi.nlm.nih.gov/pubmed/25887365
http://dx.doi.org/10.3899/jrheum.150157
http://www.ncbi.nlm.nih.gov/pubmed/26669917
http://dx.doi.org/10.1016/j.joca.2013.03.016
http://www.ncbi.nlm.nih.gov/pubmed/23583457
http://dx.doi.org/10.1016/j.apmr.2011.08.045
http://www.ncbi.nlm.nih.gov/pubmed/22218138
http://dx.doi.org/10.1016/j.jht.2012.03.008
http://www.ncbi.nlm.nih.gov/pubmed/22794499
http://dx.doi.org/10.1016/j.jht.2008.09.002
http://www.ncbi.nlm.nih.gov/pubmed/19013758
http://dx.doi.org/10.1136/annrheumdis-2013-204808
http://www.ncbi.nlm.nih.gov/pubmed/24667900
http://dx.doi.org/10.1155/2014/642942
http://www.ncbi.nlm.nih.gov/pubmed/24817901
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4003790

Hassani S et al.

19.

20.

21

22.

23.

24.

25.

Innes E. Handgrip strength testing: A review of the literature.
Australian Occupational Therapy Journal. 1999;46(3):120-40. doi:
1().104G/j.1440-1630.1999.00182.)(.

Schreuders TA, Roebroeck ME, Goumans ], van Nieuwenhuijzen JF, Sti-
jnen TH, Stam HJ. Measurement error in grip and pinch force mea-
surements in patients with hand injuries. Phys Ther. 2003;83(9):806-
15. [PubMed: 12940767].

Felson DT, Lawrence RC, Dieppe PA, Hirsch R, Helmick CG, Jordan JM,
et al. Osteoarthritis: new insights. Part 1: the disease and its risk fac-
tors. Ann Intern Med. 2000;133(8):635-46. doi: 10.7326/0003-4819-133-8-
200010170-00016. [PubMed: 11033593].

Bennell KL, Hinman RS, Metcalf BR, Buchbinder R, McConnell J,
McColl G, et al. Efficacy of physiotherapy management of knee
joint osteoarthritis: a randomised, double blind, placebo controlled
trial. Ann Rheum Dis. 2005;64(6):906-12. doi: 10.1136/ard.2004.026526.
[PubMed: 15897310]. [PubMed Central: PMC1755542].

Rosemann T, Kuehlein T, Laux G, Szecsenyi J. Factors associated with
physical activity of patients with osteoarthritis of the lower limb. |
Eval Clin Pract. 2008;14(2):288-93. doi: 10.1111/].1365-2753.2007.00852.X.
[PubMed: 18324933].

Wang Y, Wluka AE, Simpson JA, Giles GG, Graves SE, de Steiger RN, et
al. Body weight at early and middle adulthood, weight gain and per-
sistent overweight from early adulthood are predictors of the risk of
total knee and hip replacement for osteoarthritis. Rheumatology (Ox-
ford). 2013;52(6):1033-41. doi: 10.1093/rheumatology/kes419. [PubMed:
23362222].

van Dijk GM, Dekker ], Veenhof C, van den Ende CH, Carpa Study
G. Course of functional status and pain in osteoarthritis of the
hip or knee: a systematic review of the literature. Arthritis Rheum.

] Clin Res Paramed Sci. 2020; 9(1):¢102726.

26.

27.

28.

29.

30.

3L

32.

33.

2006;55(5):779-85. doi: 10.1002/art.22244. [PubMed: 17013827].
Fransen M, McConnell S, Fransen M. Exercise for osteoarthri-
tis of the knee. Cochrane Database Syst Rev. 2008. doi:
10.1002/14651858.CD004376.pub2.

Fransen M, McConnell S, Bell M. Exercise for osteoarthritis of
the hip or knee. Physiotherapy. 2003;89(9):516. doi: 10.1016/s0031-
9406(05)60174-5.

van Baar ME, Assendelft W], Dekker ], Oostendorp RA, Bijlsma JW.
Effectiveness of exercise therapy in patients with osteoarthritis
of the hip or knee: a systematic review of randomized clin-
ical trials. Arthritis Rheum. 1999;42(7):1361-9. doi: 10.1002[1529-
0131(199907)42:7<1361::AID-ANR9>3.0.CO;2-9. [PubMed: 10403263].
Wilmore JH, Costill DL, Kenney WL. Physiology of sport and exercise.
524. Champaign, IL: Human kinetics; 1994.

Steultjens MP, Dekker |, van Baar ME, Oostendorp RA, Bijlsma JW.
Range of joint motion and disability in patients with osteoarthri-
tis of the knee or hip. Rheumatology (Oxford). 2000;39(9):955-61. doi:
10.1093/rheumatology/39.9.955. [PubMed: 10986299].

Rogers MW, Wilder FV. The effects of strength training among per-
sons with hand osteoarthritis: a two-year follow-up study. ] Hand Ther.
2007;20(3):244-9. quiz 250. doi: 10.1197/j.jht.2007.04.005. [PubMed:
17658418].

Lefler C, Armstrong W]. Exercise in the treatment of osteoarthritis in
the hands of the elderly. Clinical Kinesiology: Journal of the American
Kinesiotherapy Association.2004;58(2):13-8.

Boustedt C, Nordenskiold U, Lundgren Nilsson A. Effects of a hand-
joint protection programme with an addition of splinting and ex-
ercise: one year follow-up. Clin Rheumatol. 2009;28(7):793-9. doi:
10.1007/s10067-009-1150-y. [PubMed: 19294479


http://dx.doi.org/10.1046/j.1440-1630.1999.00182.x
http://www.ncbi.nlm.nih.gov/pubmed/12940767
http://dx.doi.org/10.7326/0003-4819-133-8-200010170-00016
http://dx.doi.org/10.7326/0003-4819-133-8-200010170-00016
http://www.ncbi.nlm.nih.gov/pubmed/11033593
http://dx.doi.org/10.1136/ard.2004.026526
http://www.ncbi.nlm.nih.gov/pubmed/15897310
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1755542
http://dx.doi.org/10.1111/j.1365-2753.2007.00852.x
http://www.ncbi.nlm.nih.gov/pubmed/18324933
http://dx.doi.org/10.1093/rheumatology/kes419
http://www.ncbi.nlm.nih.gov/pubmed/23362222
http://dx.doi.org/10.1002/art.22244
http://www.ncbi.nlm.nih.gov/pubmed/17013827
http://dx.doi.org/10.1002/14651858.CD004376.pub2
http://dx.doi.org/10.1016/s0031-9406(05)60174-5
http://dx.doi.org/10.1016/s0031-9406(05)60174-5
http://dx.doi.org/10.1002/1529-0131(199907)42:7<1361::AID-ANR9>3.0.CO;2-9
http://dx.doi.org/10.1002/1529-0131(199907)42:7<1361::AID-ANR9>3.0.CO;2-9
http://www.ncbi.nlm.nih.gov/pubmed/10403263
http://dx.doi.org/10.1093/rheumatology/39.9.955
http://www.ncbi.nlm.nih.gov/pubmed/10986299
http://dx.doi.org/10.1197/j.jht.2007.04.005
http://www.ncbi.nlm.nih.gov/pubmed/17658418
http://dx.doi.org/10.1007/s10067-009-1150-y
http://www.ncbi.nlm.nih.gov/pubmed/19294479

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Procedure
	3.2. Wrist Strength Measurement
	3.3. Wrist Range of Motion Measurement

	4. Results
	Table 1
	Figure 1
	Figure 2
	Table 2

	5. Discussion
	Supplementary Material
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

