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ABSTRACT

Aim: Osteoarthritis and Rheumatoid Arthritis, is one of the most
common joint diseases in our country and in the world. Hand joint
involvement and functions are of the most important factors that
determine the impacts of the disease on daily activities. We aimed
to determine the impact of the disease on the daily life activities by
comparing hand grip strength and joint range of motion in healthy
individuals and patients.

Material and Method: In this study, 166 female were included;
52 of which are healthy female, 62 of which are female patients
with Rheumatoid Arthritis and 52 of which are female patients with
Osteoarthritis. Grip and pinch strength were measured using the
electronic hand and finger dynamometer. Standard and finger go-
niometer were used for range of motion measurement of wrist and
fingers. Circumference and diameter of wrist and length of hand
were measured with standard anthropometric measurement tools.
Disability was scored by using health assessment questionnaire
(HAQ).

Results: Hand and finger grip strength, range of motion measure-
ment of wrist and fingers, and measurement of wrist circumference
and diameter values of all patients and healthy groups were found
statistically significant difference (p<0.001). Hand length measure-
ments of patients and healthy individuals there was no statistically
significant difference (p>0.05). HAQ scores correlated negatively
with grip and pinch strength were found in all individuals.
Conclusion: It was observed that the impairment of anatomical
integrity, decreasing of grip and pinch strength, and pain affect
independent daily life activities in the patients with Osteoarthritis
and Rheumatoid Arthritis.
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OZET

Amac: Osteoartrit (OA) diinyada ve (lkemizde en sik karsilasilan ek-
lem hastaligidir. Romatoid artrit (RA) sinovyal enflamasyonla karakte-
rize kronik, sistemik bir hastaliktir. OA ve RA’da el bilegi ile el eklemleri
ilk ve en sik etkilenen eklemlerdir. El eklemlerinin tutulumu, hastalarin
yasam Kalitesinde belirgin bir azalmaya yol acar. Bu calismada RA ve
OA hastalanindaki el kavrama kuvveti ve eklem hareket acikliklarinin
(EHA) saglikli bireylerle karsilastinimasi ve hastalann glinlik yasam
aktivitelerindeki bagimsizliginin degerlendiriimesi amaglandi.

Materyal ve Metot: Calismamizda Firat Universitesi Hastanesi Fizik
Tedavi ve Rehabilitasyon Polikliniginde ve Romatoloji Polikliniginde
takip edilen, yaslan 30 ile 60 arasinda olan, Amerikan Romatoloji
Birligi (ACR) kriterlerine gére RA tanisi konulmus 62 kadin, 52 OA’li
kadin ve 52 saglikli kadin olmak lizere toplam 166 birey degerlen-
dirmeye alindi. El kavrama kuvveti elektronik el dinamometresi, par-
mak kavrama kuvveti ise parmak dinamometresi ile éicdldi. El bilegi
ve parmaklarin EHA 6lctimleri icin standart gonyometre ve parmak
gonyometresi kullanildi. El bilegi cevresi ve capi ile el uzunluk él¢ii-
mu standart antropometrik Slgtim aletleriyle gerceklestirildi. Ayrica
calismaya alinanlarin tamamina saglik degerlendirme anketi (HAQ)
uygulanarak 6zdrlildk dizeyi belirlend.

Bulgular: Tiim olgularda, el ve parmak kavrama kuvvetleri, el bilegi ve
parmaklarin EHA Slgimleri ile el bilegi cevre ve ¢ap degerleri arasin-
da istatistiksel olarak anlamii fark bulundu (p<0,001). Hasta ve saglikl
bireylerin el uzunluk dlciimiinde istatistiksel olarak anlamli bir fark bu-
lunmadi (p>0,05). Tiim olgularda, HAQ skoru ile el ve parmak kavrama
kuvveti arasinda negatif yénde cok gliclii korelasyon bulundu.

Sonug: OA’ll ve RA’ll hastalarda anatomik bdttinliigin bozulma-
s, EHA’nin, el ve parmak kavrama kuvvetlerinin azalmasi ve agri,
hastalarin glinliik yasam aktivitelerindeki bagimsizligini etkilemistir.

Anahtar kelimeler: osteoartrit; romatoid artrit; kavrama kuvveti; hareket agikligi
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Introduction
The hand is the most developed part of the human

body which can make special movements, and which
is one of its crucial components which influence the
functionality of upper limbs. A motor and functional
unit of the body is at the same time the main organ
of the sense of touch. The genes of the individual and
the genetic take part in the shaping development, and
differentiation of the hand. While the hands consist of
bones, cartilage, and muscular tissues in the develop-
ment process, the external factors and facilities affect
the structure of the hand'. One of the hand functions
is grip strength, which is widely used for indicating the
severity of rheumatic diseases, and its prognosis In
this study, different from other studies in the literature,
we investigated the effects of hand functions and phys-
ical properties on health status in both rheumatoid ar-

thritis (RA) and Osteoarthritis (OA) patients.

OA is a rheumatic disease which is more endemic in
elders, and it’s a generative arthropathy characterized
with erosion in the articular cartilage, osteophyte, sub-
chondral sclerosis, synovial membranes on the joint
margin and biochemical and morphologic changes in
the joint capsule. Hand osteoarthritis is the most fre-
quent type of general OA. Itis more endemic among 45
+ women than among men’. Though RA is character-
ized with inflammation and proliferation of the syno-
vial membrane tissue at the joints and tendon sheaths,
and sometimes it’s an autoimmune disease which per-
forms multisystem involvement, and its etiology is un-
known. RA makes its most typical variations on the
hands. The first damage of the hands comes generally
through tenosynovitis as storiform distensions in the

middle joints of the fingers or generalized swelling on
the dorsum of the hand 4.

As mentioned before, hand joints are the joints which
are frequently held by OA and RA, and these are the
crucial factors which determine hand involvement,
the functioning of the hand, and the daily life activi-
ties. Gripping is a functioning of the hand which is im-
portant for the continuity of daily life activities. The
prehensile force is because of this reason accepted as
an objective measure in upper extremity performance
assessments”®. The purpose of our research is to assess
the independence of patients in their daily life activi-
ties by comparing the results of the measured range
of motion and prehensile forces in the wrist joints of
patients with OA and patients with RA, with the re-
sults obtained from healthy individuals, and aiding
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clinicians in taking the required precautions by closely
following loss of functions, after having indicated the
available failures.

Material and Method

Our research was materialized by concentrating on
62 women with RA, 52 women with OA who were
kept track of at the Physiotherapy Rehabilitation and
Rheumatology Policlinics and who got diagnosis in
accordance with the criteria of American College of
Rheumatology, and 52 healthy women (within the age
range of 30-60). The most important reason of prefer-
ring women is that the prevalence of RA is threefold
in comparison to men, and hand osteoarthritis is more
endemic by women”®.

All the individuals who joined our research, gained
written and verbal information about the research and
it was ensured that they joined voluntarily. Individuals
who have hand joints, wrist joints and/or finger joints
fracture history, who have suffered diseases which left
them neurologic sequelae, individuals with systemic
diseases, members of an occupational group who con-
tinuously work with their hands were excluded from
this research. The demographic features of all the sub-
jects who joined our research were recorded.

The body mass index (BMI) and the health assessment
questionnaire (HAQ) scala were measured in all in-
dividuals. Pain was assessed on the visual analog scale
(VAS), which is, in fact, a horizontal 100 mm line with
the far left end representing “no pain” and the far right
end representing “the worst possible pain” on which
the patient marks their intensity of pain’3.

Hand and Finger Grip Strength Measurements: All
the measurements were materialized on the dominant
and non-dominant hand. No significant difference was
found between the dominant and non-dominant hand
in the statistical examination, and their averages were
taken into account because of this reason. The electronic
hand dynamometer [Electronic Hand Dynamometer
(HS-005), China] was used for handgrip strength as-
sessment, and the finger grip strength was assessed
in “kg” unit with the manual pinchmeter (Sammons

Preston, Inc. Bolingbrook, IL 60440-4989).

The standard test positions of the American Society of
Hand Therapists were used in assessing grip and grasp
strength. Handgrip strength measures; these were mea-
sured while the patient was in the sitting position, arm
in adduction, forearm 90° in flexion and in the neutral
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position, hand wrist 0°-30° extension and 0°-15° ulnar
abduction position. The patients were demanded to
grip voluntary to the utmost"4-'¢,

The patients were in the sitting position, arm in adduc-
tion and forearm 90° in flexion and in the neutral posi-
tion for measuring the finger grip strength. The patient
had to hold the top side of the pinch meter with the tip
of his thumb, and the underside with the radial side of

his forefinger and push on the pinch meter in force*¢.

Interval was taken between each measurement within
the test process of the handgrip and finger grip strength,

to do 3 measurements and record the averages'”'%.

Hand and Finger Anthropometrics: All the measure-
ments were carried out on both left and rights hands,
and the average was calculated. An inelastic, foldable
measuring tape with a width of 7 mm was used for
measuring all the length and perimeter measuring. A
medical caliper was used for measuring diameters. A
plastic goniometer (Sammons Preston, USA) was used
for the range of motion of the hand joint, and a metal
finger goniometer was used for the range of motions of
the finger joint".

Statistical Analysis

As a result of the sample taken from the current litera-
ture and the power analysis, it was calculated that when
96 cases were taken into the study, 90% power would
be reached with 95% confidence''. The statistical anal-
ysis was materialized by using SPSS 16.0. The statisti-
cal analysis of all the individuals were carried out on
dominant and non-dominant hands. Multi-varied vari-
ance analysis and correlation analysis were used in our
research for the measure analysis of handgrip strength,
finger grip strength, the range of motion of joints. The
arithmetic averages (X) of all the data of the individu-
als, and standard error (SE) values were calculated.
The level of statistical significance was considered at

p<0.05%.

Results

166 women in total, which consisted of 52 women
with OA (31.3%), 62 women with RA (37.3%), and
52 healthy women (31.3%) were put into perspective
in our research which was planned with the purpose
to compare the range of motion, and grip strength in
the hand joints of OA and RA patients with healthy
individuals. The age range of the individuals who were
accepted to the research was 3060 years, and their av-
erage of age was 46.86+0.86.
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A statistically advanced level of significant difference
was found between all groups (control, OA and RA) in
terms of disease duration, pain level and HAQ scores
(p<0.001, Table 1). A statistically advanced level of
significant difference was found in the duration of dis-
ease, pain level, swollen joint, sensitive joint, and HAQ
scores between the control group and OA patients, and
the control group and RA patients (p<0.001, Table 1).
While a statistically advanced level of significant dif-
ference was found in the duration of disease, pain level,
and HAQ scores between OA patients, and RA pa-
tients (p<0.001), a less significant difference was found
in swollen joints (p<0.05). No statistically significant
difference was found in sensitive joints between OA

patients and RA patients (p>0.05, Table 1).

A statistically advanced level of significant difference
was found in the circumference and diameter of the
hand wrist between the control group and OA patients,
and the control group and RA patients (p<0.001), but
there was no statistical difference between hand length
measures (p>0.05). While there was a significant dif-
ference the hand wrist diameter measures between
OA patients and RA patients (p<0.05), the differences
in the hand wrist circumference and the hand length
measure were insignificant (p>0.05). A statistically
advanced level of significant difference was found in
the hand wrist flexion, extension, ulnar abduction, ra-
dial abduction between the control group and OA pa-
tients, and the control group and RA patients, as well

as in OA and RA patients (p<0.001, Table 2).

A statistically advanced level of significant difference
was found in the range of motion of all the finger joints
between the control group and OA patients, and the
control group and RA patients (p<0.001). In the exam-
ination between OA patients and RA patients; while a
statistically advanced level of significant difference was
found in I. carpometacarpal joint abduction, flexion,
L. metacarpophalangeal joint flexion, L. interphalangeal
joint flexion, II- V. metacarpophalangeal joint flexion,
abduction, II- V. distal interphalangeal joint flexion,
II- V. proximal interphalangeal joint flexion (p<0.05),
no statistically significant difference was found in L
carpometacarpal joint extension, and II-V. metacarpo-
phalangeal joint extension (p>0.05).

Handgrip strength; 27.240.5 in
12.240.4 in OA patients, 5.5£0.3
Finger grip strength; 7.6+0.2 in control groups,
4.6+0.1 in OA patients, 3.5£0.1 in RA patients
(Figure 1). A statistically advanced level of significant

control groups,
in RA patients.
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Table 1. Comparison of disease duration, pain intensity, sensitive joints, swollen joints and HAQ scores in all cases

Disease duration Pain intensity Sensitive joints Swollen joints HAQ scores
0A 6.3+0.38 1.4+0.14 4.6+0.36 3.9+0.33 2.1+0.05
RA 8.6+0.60 3.18+0.23 5.3+0.32 4.8+0.30 2.92+0.02
Control group 0+0 0.060.02 00 0.02+0.02 0.1=0.03
Control — 0A * 0.001 0.001 0.001 0.001 0.001
Control — RA * 0.001 0.001 0.001 0.001 0.001
OA-RA* 0.001 0.001 0.17 0.04 0.001

HAQ, Health Assessment Questionnaire; OA, Osteoarthritis; RA, Rheumatoid Arthritis; *p: the difference between all groups (control, OA patients and RA patients)

Table 2. Comparison of hand wrist circumference and diameter measurement, hand length measurement, hand wrist flexion, extension, ulnar abduction, and

radial abduction in all cases

Hand wrist Hand wrist Hand Hand wrist Hand wrist Hand wrist Hand wrist
circumference diameter length flexion extension ulnar abduction  radial abduction

0A 16.4+0.1 5.3+0.4 18.1+0.1 32.6+1.1 35+1.1 13.1+£0.3 10.5+0.2
RA 16.6+0.8 5.5+0.4 17.9+0.1 27.1+0.9 27.2+0.9 10.5+0.3 8.9+0.3
Control Group 15.8+0.1 5.1+0.04 18.03+0.08 72.8+0.6 69.7+0.4 25.4+0.4 19.1+0.3
Control — 0A * 0.001 0.001 0.940 0.001 0.001 0.001 0.001
Control —RA* 0.001 0.001 0.902 0.001 0.001 0.001 0.001
OA-RA* 0.14 0.016 0.713 0.001 0.001 0.001 0.001
0A, Osteoarthritis; RA, Rheumatoid Arthritis; *p: the difference between all groups (control, OA patients and RA patients)
30 *

Hand Control Hand OA HandRA Finger Control Finger OA Finger RA

Figure 1. Hand and finger grip strength values in patients with RA and OA, the control group *p=0.001 (OA, Osteoarthritis; RA, Rheumatoid Arthritis; *p: the difference

between all groups [control, OA patients and RA patients]).

difference in the hand and finger grip strength was
found in the hand and finger grip strength between the
control group and OA patients, and the control group
and RA patients, and between OA patients and RA pa-
tients (p<0.001).

Discussion

Evaluation of handgrip strength in measurements ma-
terialized with the purpose to review upper extremity

functions is an important measure which is quite often
applied***. Handgrip strengths are measured as an in-
dicator of the severity of the upper extremity strength
and disease activity, in researches conducted on OA
patients and RA patients®. Balogun & Akinloye, re-
port that the grip strength is the indicator of the upper
extremity functional continuity, and that it’s also used
for indicating the severity of the disease caused by up-
per extremity traumatisations™.

Kafkas J Med Sci 2021; 11(1):68-75
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Ozkan, et al.” reported that they’ve observed sensitive
joints in 45% of the patient population and in 35% of
the control group, Bagis, et al.? reported that they've
observed sensitive joints in 57% of the patient popula-
tion, and Kose, et al.?” reported that they’ve observed
swollen— sensitive joints in RA patients were abundant
when compared with swollen-sensitive joints in OA
patients in accordance with the literature. While the
number of swollen-sensitive joints of all the individu-
als was found of statistically advanced level in our re-
search, no statistically significant difference was found
in the number of sensitive joints of OA and RA patients
(p>0.05). The reason of this, is that it was considered
that the sensitive joint structures caused by degenera-
tion and deformities, which occur in the joints by both
diseases-, could be equal. The number of swollen joints
between OA patients and RA patients was statistically
found significant (p<0.05).

It’s reported that pain is an important clinical finding
in accordance with many researches materialized on
OA patients and RA patients. Pollard, et al.*® reported
that pain and handicap levels have an influence on the
psychological situation and the general well- being
of the patient, Hagen et al.” reported that the main
complaints of RA patients was the pain they suffered,
Altindag et al.* reported that the pain level of RA pa-
tients was higher than the pain level of OA patients.
Similar to the researches indicated in the literature,
the pain level of RA patients in our research was re-
ported to be higher than the pain level of OA patients.
However, the pain levels of the OA patients and the
RA patients indicated in our research were found to be
low in comparison with the researches in the literature.
It’s considered that it may arise from the analgesic con-
sumption of patients.

The general disability assessment of daily life activities is
carried out with HAQ in many researches in the litera-
ture’®?!. It’s indicated in many researches on OA patients
and RA patients that the HAQ score is correlated with
painful, swollen and sensitive joints reflected by disease
activities; it’s indicated that the general disability mea-
surement was carried out with HAQ score, that the dis-
ease process was correlated to painful, swollen and sensi-
tive joints'’. Stamm et al.*! and Ekimler Suslu'® reported
these in their researches about hand OA; they reported
that the HAQ average score of OA patients was statis-
tically significant and higher in comparison with the
control group. The HAQ scores of all the individuals in
our research also were reported as statically significant
on advanced level. A positive, linear relation was found
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with HAQ scores between duration of disease, pain
level, the number of swollen joints and the number of
sensitive joints in our study.

Rescarches related with the length, circumference
and diameter of the hand are moreover examined in
the literature on healthy individuals ***. Similarly to
the researches in the literature, it was reported in our
research that the length of the hands of OA patients
was18.140.1 cm, the length of the hands of RA pa-
tients was 17.940.1 cm, the length of the hands of the
control group was 18.03+£0.08 cm. No statistically
significant difference was found in the hand length
measurement of all the individuals. The measurements
of RA patients in wrist circumference and diameter
measures, was much more in comparison with OA
patients and the control group. It was considered that
this caused by oedema, inflammation, and swollen
joints. It was considered that, similar deformation and
oedema occurring on OA patients and RA patients
caused the absence of statistically significant differ-
ences between the wrist circumference of OA patients

and RA patients.

The grip tests are frequently applied in clinics for re-
viewing diseases which have influence on muscle
strength, and determining the functionality of the
hand, it’s an easy to use and practical method. One of
these disease groups is the rheumatic disease®. Ekblom
etal.” reported that the muscle strength of RA patients
is 33% — 52% lower in comparison to healthy individ-
uals, and this has a crucial effect on the functionality
tests. Wolfe et al.*® have exposed that grip strength is an
important disability indicator in RA patients. Ekimler
Suslu'® reported in his research that he'd discovered
that the grip strength of OA patients was significantly
lower in comparison to healthy individuals. Jones et
al.”” and Kurtaran et al.*® found that the grip strength
of patients with hand OA was lower in comparison to
the control group. Kose et al.”” has found hand grip
strength at most in healthy individuals, and at least in
RA patients. No statistically significant difference was
found in the handgrip strength measures, measured
among OA patients and healthy individuals in Kose et
al’s study”. Minor et al.” found statistically significant
difference among RA and OA patients, and detected
that the grip strength of RA patients was quite low in
comparison to OA patients. In our research; it was de-
tected that the grip strength of OA patients and RA
patients was statistical significant of advanced level
when compared with healthy individuals, and with
cach other (p<0.001).



The finger grip strength (lateral grip), is the strongest
grip in comparison to other finger grips. Strength of ca.
4 kg. is enough for performing 90% of daily life activi-
ties. Most of simple activities can be performed with
grasp strength of ca. 1 kg. Ekimler Suslu'® reported in
his research that; the finger grip strength of OA pa-
tients was significantly lowered compared to healthy
individuals. Tastekin et al.' reported that the finger
grip strength of RA patients was 5.40+1.9 kg. Ozeri
et al.*”’ and Kurtaran et al.?*® reported that the finger
grip strength of RA patients was lowered. The finger
grip strength of OA patients was 4.6+0.1, the finger
grip strength of RA patients was 3.5+0.1 and the fin-
ger grip strength of the control group was 7.6+0.2 kg
in our research. It was detected that the grip strength
among the control group and OA patients, and the
control group and RA patients, and OA patients and
RA patients was statistical significant of advanced level
in our study (p<0.001).

It’s emphasized that in the literature basic anthropo-
metric measures will be useful in indicating hand grip
strength in RA patients, that at the same time know-
ing the grip strength in these patients is important in
indicating the level of functional loss®. According to
the literature the grip strength has increased, while the
wrist diameter, circumference and the length of the
hand increase in the correlation analysis materialized
between the handgrip strength of healthy individuals
and the wrist circumference, the wrist diameter, and
the length of the hand were measured'*. It was consid-
ered that the reason of the negative correlation in our
research is that, there was oedema, inflammation, and a
swollen joint structure in the wrist area of RA patients

and OA patients.

Independent living can be provided with locomo-
tor skills and tenacity of physical strength. There are
many health status indicators in which the individual’s
functional capacity can be reviewed. The HAQ score
which is used in reviewing daily life activities reflects
the activity of the disease, and it’s exposed in many re-
searches that it’s related with painful, swollen, sensitive
joints'"». It’s reported in previous researches about
RA patients and OA patients that in progress of time
patients undergo a progressive reduction in their grip
strength. Attentive to this fact, a significantly negative
correlation was detected in the relation between the
muscle strength and HAQ'". It was indicated that the
handgrip strength of patients whose HAQ score was
high, came out to be low but that this fact wasn’t statis-
tically significant anyway, and a significantly negative
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correlation was detected between the HAQ score and
the lateral grasp strengths, in a research of Ekimler
Suslu’®. A significantly negative correlation was report-
ed in our research between the handgrip strength and
HAQ scores (r=-0.901, p<0.001). Another signifi-
cantly negative correlation was reported between the
finger grip strength and HAQ scores in our research
(r=-0.781, p<0.001).

Callahan et al.*' indicated that in a research on RA
patients the range of motion of the joints was affect-
ed negatively in a process of five years*'. Active range
of motion of the joint; effected by situations like the
collapse of the joint integrity like, reduced muscle
strength together with deformities, and joint spacing
stenosis. The collapse of the anatomical integrity, range
of motion restrictions, muscle strength losses, probable
sensory problems, and pain may also affect the hand
usage skills in RA. Range of motion restrictions caused
by deformities and joint damages; cause disruption in
hand functionality of patients and are accompanied by
difficulties in daily life activities''. Motion restriction
caused by decrease of range of motion of the joints in
OA patients; causes function loss and reduction of grip
strength**®. Ozeri et al.*” have found that as a result
of a decrease in the range of motion of the joint a mo-
tion restriction was obtained in a research on RA pa-
tients, and that this was related with a decrease of the
grip strength. No literature was found with a related
research which profoundly indicates the range of mo-
tion of the joints in hands and fingers of OA patients
and RA patients, as it is in this research. Researches
were rather made on the anthropometric measures, the
length of the fingers and hands, the circumference and
diameter in OA patients and RA patients. The range
of motion of wrist joints measures and the range of
motion of finger joints measures of OA patients, RA
patients, and healthy individuals were examined in
our research. Statistically significant differences of ad-
vanced level were found in the range of motion of the
joints measures between all groups in this study.

The rapid increase of joint deformities, decrease of the
range of motion of the joints, many sensitive-swollen
joints, and a high pain level in RA patients causes dis-
ruption of hand functionality of the patients and dif-
ficulties in daily life activities. In our research, all the
grip strength and range of motion of the joints mea-
sures of RA patients were quite low when compared
to OA patients and healthy individuals. In all the re-
searches on RA patients and OA patients indicated in
the literature, statistically significant differences were

Kafkas J Med Sci 2021; 11(1):68-75
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reported™?. Conclusion; the disease activity of RA
patients affects the range of motion of joints and the
grip strength. As a matter of fact, daily life hand func-
tionalities are related with disability levels measured
with HAQ, grip strengths, and the range of motion of
joints.
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