
Egyptian Journal of Medical Research (EJMR), Volume 3, Issue 4, 2022   

169 

 

 

Hand Strength in Rheumatoid Arthritis patients: its correlation with clinical and radiological 

variables  

Mervat Ismail Abdelazeem 
1
 , Asmaa Salama 

2,   
Marwa Tantawy

1   
 

1
 Rheumatology Department, Beni Suef University, Beni Suef, Egypt  

2
Rheumatology Department, General Hospital, Beni Suef, Egypt  

 

Abstract:  

Background: In about 80-90 percent of people with rheumatoid arthritis (RA), the hands are 

affected. causing discomfort, stiffness, deformity, limited range of motion, and muscular 

weakening that have a significant impact on physical functioning and activities of daily living. 

The purpose of this study was to assess hand strength in patients with rheumatoid arthritis and 

see how it correlated with clinical and radiological characteristics.  The participants in this 

study were 50 RA patients as defined by the criteria of ACR/EULAR 2010, another 50 

seemingly healthy participants of similar age and sex were used. Hand Strength was assessed 

using with Jual hand dynamometer and radiological evaluation by Plain hand and wrist 

radiography were taken (P-A) and lateral.   Hand Strength   measured with a hand 

dynamometer was substantially greater in healthy controls. Health assessment questionnaire, 

score ranged from (0.05) to (4.50) with an average of (1.06 ±0.58). disability of the shoulder, 

arm and hand score ranged from (5.80) to (85.80) with an average score of (49.25 ±19.28). 

Cochin Hand Function Scale score among studied RA patients ranged from (0) to (79) with an 

average of (34.38 ±19.28). Mean HS in right hands were (13.98 vs. 36.34), in left hands were 

(12.90 vs. 38.22) in RA patients. HS was significantly higher among studied RA patients with 

no Loco-motor manifestations as compared with RA patients with Loco-motor manifestations 

in both right and left hands; (p-values= 0.021 & 0.047) in right and left hands respectively.  
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1. Introduction:  

RA is considered as an autoimmune 

chronic inflammatory illness, producing 

inflammatory cell infiltration with 

hyperplasia of the synovium, bone and 

cartilage degradation. [1].  Poor hand grip 

and strength is one of the RA activity 

diagnostic criteria and chronicity [2].  In 

people with RA, all body functions are 

impaired when compared to healthy ones 

because of joint discomfort, systemic 

lesions and weariness [3].  Patients with 

RA have been reported to have a poorer 

quality of life (QoL) [4]. Because the 

pathogenic inflammatory mechanisms of 

many rheumatic illnesses begin years 

before clinical appearance and diagnosis, 

and because morbidities that last for a 

long time reduce with vigorous treatment 

with disease-modifying medication, both 

are forming major difficulties [5]. Score 

of disease intensity calculated in 28 

different joints is one of the activity 

measures in RA patients [6]. Larsen 

radiological score is another modality to 

determine the extent of articular damage 

caused by RA. The scale scores the 

amount of joint space narrowing, bony 

alignment and degree of joint erosion [7]. 

On the other hand, functional ability can 

be assessed using 3 questionnaires; the 

health assessment questionnaire (HAQ) 

[8], the Cochin Hand Function Scale 

(CHFS) [9], the disability of the arm, 

shoulder and hand (DASH) questionnaire 

which is a tool for evaluating upper 

extremity functional impairment in a 

variety of situations [10].  Impaired 

muscle function, exacerbated by 

inactivity, might affect the hands' basic 

grasp and pinch capabilities [11]. The 

assessment of hand strength (HS) can be 

effective in detecting hand function 

impairment in patients with RA. The 

present study aimed to assess the HS in 

RA patients and its relations with clinical 

as well as radiological variables.  

2. Patients and Methods:  

 A case study with a control group 

performed in fifty patients clinically 

diagnosed to have RA defined by the 2010 

ACR/EULAR classification criteria [12] 

and another 50 seemingly healthy 

participants of similar age and sex were 

used as a control group. The patients were 

chosen conveniently from faculty of 

medicine's: Beni-suef university hospital, 

Rheumatology and Rehabilitation 

Department's outpatient clinic and Beni-

suef General Hospital. A written approval 

form allowed by Local Ethical Research 

Committee in Beni-sueif Faculty of 

Medicine was obtained from every 

participant prior to study initiation after 
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explanation of the study nature and 

procedure with an ethical committee 

approval number is 

FMBSUREC/03092019/Mohammed.   

2.1 Inclusion criteria: 

The participants in this study were 50 RA 

patients as defined by the criteria of 

ACR/EULAR 2010 [12]. Joint symptoms; 

symptom duration, whether 6 weeks or >6 

weeks; serology (containing anti-

citrullinated peptide antibody (ACCP) 

and/or rheumatoid factor (RF); and (CRP 

and/or ESR as acute-phase reactants) are 

the four classification criteria of the 

ACR/EULAR 2010, with point scores for 

each 

2.2 The following were used as 

exclusion criteria: 

 Patients who have congenital hand 

problems or history of serious trauma to 

the hand as well as patients with 

neurological problems. 

All patient received a thorough history 

taking, clinical examination, laboratory 

investigation, (DAS-28) disease activity 

assessment [13], and (HAQ) functional 

disability and capacity assessment [8]. 

The Disabilities of the upper limb was 

assessed using (DASH) questionnaire 

score [10], Cochin Hand Function Scale to 

measure functional ability in the hand 

[14], HS was assessed using Jual hand 

dynamometer [15].  

 Radiological evaluation: Plain hand and 

wrist radiography were taken (P-A) and 

lateral. The existence of erosion was 

described as an erosive disease, and the 

Larsen score was used to assess it. [7]. 

• Statistical interpretation 
  

SPSS (statistical application for social 

science) was used to examine the data.) on 

an Operating System as follows;   

- Mean, range and SD being used to 

define the quantitative values. 

- Percentages and numbers being used to 

define the qualitative characteristics. 

- In parametric data (SD less than 50% 

mean), Comparing quantitative variables 

was done using the t-test. 

• Insignificant if the value of P is more 

than 0.05 

• Significant if the value of P is less than 

0.05 

• highly significant statistically if the 

value of P is less than 0.01 [16]  

3. Results:  

This study was carried on 50 patients 

with RA (comprising 44 females and 6 

males who had a mean age of 45.40±10.31 

years), and 50 apparently matched age and 

sex healthy participants as a control 

group, with a mean age of 45±9.81 years, 

comprising 41 females and 9 males. The 

clinical & laboratory and radiological 

variables of the patients with RA are 

shown in Table (1) and (2). 
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Table (1): The clinical characteristics of RA patients. 

 Mean SD 

Disease duration (years) 8.17 8.84 

Number of swollen joints 5.22 5.17 

Number of Tender joints 12.32 7.59 

Duration of Morning Stiffness (h) 0.89 0.47 

DAS-28 5.66 1.39 

HAQ 1.06 0.58 

DASH 49.25 19.30 

COCHIN 34.38 19.28 

Extra-Articular Manifestation Frequency Percent 

Constitutional 5 10% 

Skin 7 14% 

Reynaud’s Phenomena 17 34% 

Eye 17 34% 

CVS 16 32% 

Pulmonary 11 22% 

GIT 19 38% 

Renal 18 36% 

* Disease Activity Score(DAS-28) 

THE health assessment Questionnaire (HAQ) 

The Disability of the Arm, Shoulder and Hand (DASH) 

Cochin Hand Functional scale (CHFS) 

 

 

Table (2): laboratory and radiological variables of the patients with RA 

 Frequency Percent 

CRP 
Negative 19 38% 

Positive 31 62% 

RF 
Negative 17 34% 

Positive 33 66% 

Anti-CCP 
Negative 19 38% 

Positive 31 62% 
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Larsen score   

Grade (0) 1 2% 

Grade (1) 3 6% 

Grade (2) 4 8% 

Grade (3) 29 58% 

Grade (4) 9 18% 

Grade (5) 4 8% 

Anti-citrullinated peptide antibody(Anti-ccp) 

Rheumatoid factor (RF) 

C-reactive protein(CRP) 
 

(HS) measured with hand dynamometer was significantly higher among studied healthy 

controls in both hands. The mean Hand strength (HS) in right hands were (13.98 vs. 

36.34) and left hands were (12.90 vs. 38.22) in RA patients and healthy controls 

respectively with a statistically significant p-value= 0.001(Table 3) 

   

Table (3): Comparison of Hand strength (HS) between patients and controls. 

 

 Variable N Mean Std. Deviation p-value 

Rt. Hand 
RA Patients 50 13.98 16.76 

0.001* 
Healthy Controls 50 36.34 30.64 

Lt. Hand 
RA Patients 50 12.90 13.66 

0.001* 
Healthy Controls 50 38.22 30.66 

 

HS was significantly higher among studied RA patients with no Loco-motor 

manifestations (joint swelling, tenderness, deformity, instability and muscle wasting) in 

comparison with RA patients with Loco-motor manifestations in both right and left hands; 

(p-values= 0.021 & 0.047) respectively. Table (4) 
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Table (4): Relation of HS among RA patients to Loco-motor manifestations 

 

 Loco-motor N Mean SD P-value 

Rt. Hand 
No 15 22.2667 26.76209 0.021* 

Yes 35 10.4286 8.17559  

Lt. Hand 
No 15 18.7333 22.23082 0.047* 

Yes 35 10.4000 6.66068  

 

HS was significantly higher among studied RA patients with negative CRP, anti-CCP 

antibodies as compared with RA patients with positive CRP, anti-CCP antibodies in both 

right and left hands. On the contrary, there were no significant associations between RF 

and HS in the studied RA patients in right and left hands Table (5).  

 

Table (5): Relation of HS among RA patients to the CRP,Anti-CCP antibodies and RF. 

 

 CRP N Mean SD P-value 

Rt. Hand 
Negative 19 20.78 24.42 0.023* 

Positive 31 9.80 7.32  

Lt. Hand 
Negative 19 17.78 20.08 0.047* 

Positive 31 9.90 6.22  

 Anti-CCP N Mean SD P-value 

Rt. Hand 
Negative 19 19.5263 24.65849 0.030* 

Positive 31 10.5806 7.92370  

Lt. Hand 
Negative 19 18.2105 19.72190 0.028* 

Positive 31 9.90 6.22  

 RF N Mean SD P-value 

Rt. Hand 
Negative 17 16.5882 24.86729 0.435 

Positive 33 12.6364 10.75528  

Lt. Hand 
Negative 17 16.8824 19.95583 0.141 

Positive 33 10.8485 8.61728  
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No significant correlation was observed between swollen joints number or morning 

stiffness duration (h) and HS. While, HS was negatively correlated with tender joints 

number in both right and left hands as well as the disease duration (years), DAS-28, 

HAQ, DASH, Larsen grades, and CHFS Table (6).   

 

Table (6): HS and various assessed parameters among RA patients 

Variable  Hand strength (HS) 

  Rt. Hand Lt. Hand 

Disease Duration (years) 

r -0.403 -0.459 

P-value 0.004* 0.001* 

Duration of Morning Stiffness (h) 

r -0.179 -0.143 

P-value 0.214 0.320 

Number of swollen joints 

r -0.190 -0.216 

P-value 0.187 0.132 

Number of Tender joints 

r -0.497 -0.483 

P-value 0.001* 0.001* 

DAS-28 
r -0.595 -0.624 

P-value 0.001* 0.001* 

HAQ 
r -0.443 -0.498 

P-value 0.001 0.000 

DASH 
r -0.677 -0.690 

P-value 0.001* 0.001* 

CHFS 
r -0.601 -0.616 

P-value 0.001* 0.001* 

Larsen radiological grades 
r -0.754 -0.781 

P-value 0.001* 0.001* 
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4. Discussion: 

  (RA) is a chronic immunological 

disease that attacks the synovial tissue and 

leads structural damage, functional 

impairment and joint degradation [17].  

This is case control study that was 

designed to assess the hand strength in RA 

patients and its correlation with clinical 

and radiological variables.    

In our study larsen radiological grades 

were found to have a considerable 

negative connection with hand strength 

‘‘radiological damage of hand joints   are 

more to blame for hand function 

limitations ’’, also we found that hand 

Strength was significantly higher among 

studied RA patients with no Locomotor 

manifestations as compared with RA 

patients with Loco-motor manifestations , 

these findings are backed up by ten 

Klooster et al., 2019 research who noted 

that the degree of radiographic lesion in 

large and small joints was connected to 

physical impairment as determined by 

HAQ,  they assessed the damage using the 

Sharp scoring system for minor joints and 

the Larsen grading instrument for major 

joints [18].   On the contrary to Birtane et 

al., 2008 how investigated the relationship 

between the Duruoz hand index (DHI) and 

radiographic results as well as disease 

activity in RA patients, they found that 

only patients in remission were studied to 

see if there was a link between DHI and 

radiological scores, in all patient groups, a 

positive correlation was found between 

DHI and DAS-28. They discovered this 

intriguing conclusion in a group of 

individuals who showed no symptoms of 

activity, such as pain, stiffness, or 

swelling, and who did not have any 

confounding conditions that may restrict 

hand functioning. This group included RA 

patients who were on a long-term course 

and had developed cumulative damage to 

their hands as a result of previous 

exacerbations. They observed that, despite 

the absence of active hand involvement, 

RA patients adapted to their physical hand 

impairment throughout the course of the 

disease. they concluded that, in remission 

patients, there was no association between 

radiographic scores of any joint groups 

and DHI [19]      

     In agreement with our results BİRCAN 

et al., 2014 [20] who investigated the 

association between activity of the disease 

and the Grip Ability Test (GAT), as well 

as self-reported hand questionnaire in RA 

subjects. The morning stiffness duration, 

VAS for pain of daily life activities, VAS 

for limitation of finger flexion, DAS 28, 

HAQ, finger/hand function subscale, 

Arthritis Impact Measurement scale and 

Duruoz Hand Index (r=0.261 to 0.639, 
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p<0.05) all had positive significant 

relationships with GAT test.  There was no 

significant relationship between disease 

duration and GAT or VAS for pain at rest. 

The disease activity and GAT, as well as 

self-reported hand questionnaires in RA 

subjects, were showed to have weak to 

moderate relationships. 

Both grip and pinch strength are 

important indicators of the hand's 

functional integrity.  Grip strength and 

three chuck pinch account for 14% and 

10% of daily activities, respectively.  In 

Erol et al., 2016 study, they found that RA 

group had significantly lower grip strength 

and all subgroups of pinch strength. 

Several studies have found that people 

with RA have lower grip and pinch 

strength, which is consistent with our 

findings [21].  Also Žura  al.,  2021 

reported that, when compared to healthy 

people, both  women and men with RA 

have  lower handgrip strength. [22] 

Antibodies to antigens of citrullinated 

proteins and peptides (ACPA) have an 

essential role in RA pathogenesis and may 

be detected several years before 

inflammatory arthritis (IA) onset during 

autoimmunity preclinical period, they are 

an essential serological marker in RA 

diagnosis [23] 

In our study, Hand Strength was 

significantly higher among RA studied 

patients with anti-CCP negative antibodies 

as compared with anti-CCP positive 

antibodies RA patients in both right and 

left hands, also Durmus et al., 2019 study 

found significantly negative correlation 

between ACPA levels and (DHI) scores as 

well as pinch (p<0.05). In contrast, 

significantly positive correlation was 

detected between ACPA and DHI 

positivity, HAQ, DAS 28, ESR as well as 

pinch (p<0.01) [24].   In another study 

performed by Quinn et al. 2006 including 

early RA patients, it was demonstrated 

that RF and ACPA have prognostic value 

on functional outcomes. The prognosis 

estimation is important for early RA and 

determining the following treatment 

period, switching to aggressive treatment, 

planning of biological agents and coping 

with the disease [25].  

Similar to our result Adams and his 

colleagues 2004 who are noted a strong 

link between DASH and both 3-point 

pinch strength and HS, DASH was shown 

to be the most accurate instrument for 

determining upper-limb functional ability 

[26]. Similarly, Palamar et al., 2017 

concluded that patients with RA had 

strong relationships between lateral pinch 

strength, 3-point pinch strength, 2-point 

tip-to-tip and loss of hand function. This 

study looked at the links between 

https://pubmed.ncbi.nlm.nih.gov/?term=%C5%BDura+N&cauthor_id=34319448


Egyptian Journal of Medical Research (EJMR), Volume 3, Issue 4, 2022   

178 

 

abnormalities of the thumb and index 

finger [27,28].  

Regarding (CHFS) scores Poole et 

al. showed that reduced functioning 

abilities of the hands, as assessed by the 

CHFS, was associated with poorer HS, 3-

point pinch strength and 2-point tip-to-tip 

in RA patient [29]. Tsai et al., 2017 

illustrated that when compared to healthy 

controls, patients with RA have a 

considerably narrower thumb range of 

motion and lower hand grip scores. In RA 

studied patients, the thumbs movement 

range was moderately linked with hand 

strength., suggesting it may have an 

impact on RA patients' functional hand 

performance [30]. Another study, found a 

significantly link between HAQ and 

CHFS, confirming that involvement of 

hand in RA reduces overall functional 

capacity [31,32].   

5. Conclusion and Recommendations:  

Hand Strength was significantly higher 

among studied RA patients with negative 

anti-CCP antibodies as compared with RA 

patients with positive anti-CCP antibodies 

in both right and left hands. 

Functional ability for studied RA patients 

was assessed by different tools; the health 

assessment Questionnaire (HAQ) scores, 

disability of the arm, shoulder and hand 

(DASH) scores, Cochin Hand Functional 

scale (CHFS) scores and disease activity 

was assessed by Larsen radiological score 

which was used to determine the extent of 

radiographic changes due to rheumatoid 

arthritis. 

Hand strength was moderately negative 

correlated with Disease Activity Score 

(DAS-28) in both right and left hands.  

Patients with RA had weaker grip and 

pinch strength than those who did not have 

the condition. Grip and pinch strength 

were found to be strongly associated to 

overall functional ability as well as upper 

limb and hand function; however, they had 

moderate relationships with duration and 

activity of the disease 

Limitations: small number of the studied 

cases 

Financial support and sponsorship: Nill 

Conflicts of interest: There are no conflicts 

of interest.  

6. References:  

1. Akl N.Es.Es., El-Halim SMA, 

Mabrouk, MM, Askar DS and Hablas 

SA:  Role of interleukin-35 in 

rheumatoid arthritis pathogenesis and 

its relation to disease activity and 

joint damage. Egypt Rheumatol 

Rehabil 2019; 46, 177–182. 

https://doi.org/10.4103/err.err_37_18 

2.  Safar AH, Zaki MG, Al-Zifzaf DS, 

El-Hilaly RA and Abaza N: Value of 

musculoskeletal ultrasound in 



Egyptian Journal of Medical Research (EJMR), Volume 3, Issue 4, 2022   

179 

 

assessment of rheumatoid hand 

function. Egyptian Journal of 

Radiology and Nuclear Medicine 

2020; 51:207 

https://doi.org/10.1186/s43055-020-

00327-7  

3. Gamal RM , Mahran  SA, , El Fetoh N 

A, Janbi F: Quality of life assessment in 

Egyptian rheumatoid arthritis patients: 

Relation to clinical features and disease 

activity. Egyptian rheumatologist 2016; 

38: 70-65  

4. Toyoshima Y, Yajima N, Nemoto, T,   

Namiki  O and    Inagaki K  : 

 Relationship between disease activity 

level and physical activity in 

rheumatoid arthritis using a triaxial 

accelerometer and self-reported 

questionnaire. BMC Res Notes 2012; 

14: 242 

https://doi.org/10.1186/s13104-021-

05666-w 

5. So¨derlin MK, Kautiainen H, Skogh T, 

Leirisalo-Repo M : Quality of life and 

economic burden of illness in very early 

arthritis. A population based study in 

southern Sweden. J Rheumatol 

2004;31:1717–22. 

6. Bala SV, Andersson MLE, Forslind K,   

Svensson  B and    Hafström  I : 

Reported disability in relation to 

observed activity limitation, grip strength 

and physical function in women and men 

with rheumatoid arthritis. BMC 

Rheumatol .2021;5, 13  

https://doi.org/10.1186/s41927-021-

00184-5 

7. Larsen A : How to apply Larsen score in 

evaluating radiographs of rheumatoid 

arthritis in long-term studies 

J.Rheumatol 1995;22(10):1974-5. 

8. Lee KE, Choi SE, Xu H, Kang JH, Park 

DJ, Lee SS: HAQ score is an 

independent predictor of sustained 

remission in patients with rheumatoid 

arthritis. Rheumatol Int. 2017;37:2027–

34. 

9. Chiari A, Sardim CC, Natour J:  

Translation, cultural adaptation And 

reproducibility of the Cochin hand 

functional scal questionnaire for Brazil. 

Clinics (Sao Paulo). 2011;66(5):731–

611. DOI:10.1590/S1807-

59322011000500004 

10. Aktekin LA, Eser F, Başkan BM, Sivas 

F, Malhan S, Öksüz E, et al:  Disability 

of arm shoulder and hand questionnaire 

in Rheumatoid arthritis patients: 

relationship with disease activity  

HAQ,SF-36. Rheumatol Int.2011;  

31(6):823–6. 

11. Espinoza F, Le Blay P, Coulon D, Lieu 

S, Munro J, Jorgensen C, et al : Handgrip 

strength measured by a dynamometer 

connected to a smartphone: a new 

applied health technology solution for 

https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-021-05666-w#auth-Osamu-Namiki
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-021-05666-w#auth-Osamu-Namiki
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-021-05666-w#auth-Katsunori-Inagaki
https://doi.org/10.1186/s13104-021-05666-w
https://doi.org/10.1186/s13104-021-05666-w
https://bmcrheumatol.biomedcentral.com/articles/10.1186/s41927-021-00184-5#auth-Bj_rn-Svensson
https://bmcrheumatol.biomedcentral.com/articles/10.1186/s41927-021-00184-5#auth-Bj_rn-Svensson
https://bmcrheumatol.biomedcentral.com/articles/10.1186/s41927-021-00184-5#auth-Ingi_ld-Hafstr_m
https://doi.org/10.1186/s41927-021-00184-5
https://doi.org/10.1186/s41927-021-00184-5


Egyptian Journal of Medical Research (EJMR), Volume 3, Issue 4, 2022   

180 

 

the self-assessment of rheumatoid 

arthritis disease activity. Rheumatology 

2016; 55(5):897–901.  

12. Aletaha D,  Neogi T,   Silman AJ,  

Funovits J,  Felson DT,   Bingham CO,     

Birnbaum NS et al. : 2010 Rheumatoid 

Arthritis Classification Criteria: An 

American College of 

Rheumatology/European League Against 

Rheumatism Collaborative Initiative. 

ARTHRITIS & RHEUMATISM 2010; 

62(9): 2569–2581. DOI 

10.1002/art.27584 . 

13. Wells G, Becker JC, Teng J, Dougados 

M, Schiff M, Smolen J, et al. Validation 

of the 28-joint disease activity score 

(DAS 28) and European league against 

rheumatism response criteria based on C-

reactive protein against disease 

progression in patients with rheumatoid 

arthritis, and comparison with the 

DAS28 based on erythrocyte 

sedimentation rate. Ann Rheum Dis. 

2009:68(6):954-60. 

doi:10.1136/ard.2007.084459 

14. Chiari A, Carla, Souza Sardim C, Natour  

J: Translation, cultural adaptation and 

reproducibility of the Cochin Hand 

Functional Scale questionnaire for 

Brazil. CLINICS 2011;66(5):731-736.  

DOI:10.1590/S1807-

59322011000500004  

15. Helen C, Roberts, Hayley J. Denison, 

Helen J.Martin , Harnish P .Patel, Holly 

syddall, Cyrus Cooper and Avan Aihie 

Sayer : A review of the measurement of 

grip strength in clinical and 

epidemiological studies: towards a 

standardised approach. Age Ageing 

2011; 40(4):423-429. 

16. Knapp RG, Miller MC. Clinical 

epidemiology and biostatistics. Published 

by Williams & Wilkins; Malvern, Pa.: 

Harwal Pub. Co., C.  

17. Fadaa SH, Abd  Elazeem MI, 

Mohammed RA, Sayed Tantawy M: 

Correlation between serum interleukins 

23 and disease activity in rheumatoid 

arthritis. Egyptian Rheumatology and 

Rehabilitation 2017; 44:119-124. 

18. ten Klooster  PM, Versteeg LGA, Oude 

Voshaar MAH,      de la Torre I,    De 

Leonardis F,    Fakhouri W,     Zaremba-

Pechmann  L and   van de Laar M   : 

Radiographic progression can still occur 

in individual patients with low or 

moderate disease activity in the current 

treat-to-target paradigm: real-world data 

from the Dutch Rheumatoid Arthritis 

Monitoring (DREAM) registry. Arthritis 

Res 2019; 21:  237. 

https://doi.org/10.1186/s13075-019-

2030-8 

19. Birtane M, Kabayel DD, Uzunca K, 

Unlu E, Tastekin N : The relation of 

https://www.researchgate.net/journal/Egyptian-Rheumatology-and-Rehabilitation-1110-161X
https://www.researchgate.net/journal/Egyptian-Rheumatology-and-Rehabilitation-1110-161X
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-019-2030-8#auth-Inmaculada-Torre
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-019-2030-8#auth-Francesco-Leonardis
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-019-2030-8#auth-Francesco-Leonardis
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-019-2030-8#auth-Walid-Fakhouri
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-019-2030-8#auth-Liliana-Zaremba_Pechmann
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-019-2030-8#auth-Liliana-Zaremba_Pechmann
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-019-2030-8#auth-Mart-Laar
https://doi.org/10.1186/s13075-019-2030-8
https://doi.org/10.1186/s13075-019-2030-8


Egyptian Journal of Medical Research (EJMR), Volume 3, Issue 4, 2022   

181 

 

hand functions with radiological damage 

and disease activity in rheumatoid 

arthritis. Rheumatol Int.2008; 

28(5):407—12. 

20. BİRCAN C, ERDİNÇ GÜNDÜZ N,  

TEKGÜL A,  ÇETİN P, ÖNEN F, 

KIZIL R, GÜLBAHAR S:  Grip Ability 

Test in Rheumatoid Arthritis Patients: 

Relationship With Disease Activity and 

Hand-Specific Self-Report 

Questionnaires. RHEUMATOLOGY 

.2014;29(3):160-166 

21. Erol AM, Ceceli E, Uysal Ramadan S 

and Borman P: Effect of rheumatoid 

arthritis on strength, dexterity, 

coordination and functional status of the 

hand: relationship with magnetic 

resonance imaging findings .ACTA 

REUMATOL PORT  2016;41:328-337. 

22.  Žura  N,  Vukorepa  M,   Jurak I,  

Perić P,  Botonjić J,  Matijević A,  

Mitrović H,  Laktašić Žerjavić N,  Kovač 

Durmiš K,   Kalebota N,  Žagar I. 

Decrease in handgrip strength in 

rheumatoid arthritis (RA): is there a sex-

related difference?. Rheumatol Int 

2021;41(10):1795-1802.  doi: 

10.1007/s00296-021-04959-4.  

23. Vallbracht I, Rieber J, Oppermann M, 

Förger F, Siebert Um: Diagnostic and 

clinical value of anti-cyclic citrullinated 

peptide antibodies compared with 

rheumatoid factor isotypes in rheumatoid 

arthritis. Annals of the Rheumatic 

Diseases 2004; 63:1079- 84 

24. Durmus E, Paker N, Bugdayci D, 

Goksenoglu G: Determinants of the hand 

functions in patients with rheumatoid 

arthritis Ann Med Res 2019; 26(8):1493-

7. doi: 10.5455/annalsmedres 04.227. 

25. Quinn MA, Gough AK, Green MJ,   

Devlin J,  Hensor EMA,  Greenstein 

A, AFraser A,  Emery P:  Anti-CCP 

antibodies measured at disease onset 

help identify seronegative rheumatoid 

arthritis and predict radiological and 

functional outcome. Rheumatology 

(Oxford) 2006; 45:478-80. 22.  

26.  Adams J, Burridge J, Mullee M, 

Hammond A, Cooper C:  Correlation 

between upper limb functional ability 

and structural hand impairment in an 

early rheumatoid population. Clin 

Rehabil 2004; 18:405-13. 

 

27. Palamar D, Terlemez R, Ustun I, Can G, 

Saridogan M: Disease activity, handgrip 

strengths, and hand dexterity in patients 

with rheumatoid arthritis. Clin 

Rheumatol 2017; 36: 2201-2208. 

28. Sferra da Silva G, Lourenço MA and 

Renato de Assis M: Hand strength in 

patients with RA correlates strongly with 

function but not with activity of disease. 

Advances in Rheumatology 2018; 58:20.   

https://pubmed.ncbi.nlm.nih.gov/?term=%C5%BDura+N&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Vukorepa+M&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Jurak+I&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Peri%C4%87+P&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Peri%C4%87+P&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/34319448/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Botonji%C4%87+J&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/34319448/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Matijevi%C4%87+A&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Mitrovi%C4%87+HK&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Mitrovi%C4%87+HK&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/34319448/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=%C5%BDerjavi%C4%87+NL&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Durmi%C5%A1+KK&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Durmi%C5%A1+KK&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/?term=Kalebota+N&cauthor_id=34319448
https://pubmed.ncbi.nlm.nih.gov/34319448/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=%C5%BDagar+I&cauthor_id=34319448
https://dx.doi.org/10.5455/annalsmedres.2019.04.227
https://pubmed.ncbi.nlm.nih.gov/?term=Devlin+J&cauthor_id=16287917
https://pubmed.ncbi.nlm.nih.gov/?term=Devlin+J&cauthor_id=16287917
https://pubmed.ncbi.nlm.nih.gov/?term=Hensor+EM&cauthor_id=16287917
https://pubmed.ncbi.nlm.nih.gov/?term=Greenstein+A&cauthor_id=16287917
https://pubmed.ncbi.nlm.nih.gov/?term=Fraser+A&cauthor_id=16287917
https://pubmed.ncbi.nlm.nih.gov/?term=Emery+P&cauthor_id=16287917


Egyptian Journal of Medical Research (EJMR), Volume 3, Issue 4, 2022   

182 

 

https://doi.org/10.1186/s42358-018-

0020-1]. 

29. Poole J: Measures of Adult Hand 

Function. Arthritis & Rheumatism 

(Arthritis Care & Research) .2003; 49: 

59-66. 

30. Tsai C, Lin C, Lin H, Liu M, Chiu H, 

Hsu H et al: How kinematic disturbance 

in the deformed rheumatoid thumb 

impacts on hand function: a 

biomechanical and functional 

perspective. Disabil Rehabil 2017; 

39:338-345.  

31. Dedeoğlu M, Gafuroğlu Ŭ, Yilmaz Ö, 

Bodur H: The relationship between hand 

grip and pinch strengths and disease 

activity, articular damage, pain and 

disability in patients with rheumatoid 

arthritis. Turk J Rheumatol.2013; 

28(2):69–77 

32. Kuper, H. H., Van Leeuwen, M. A., 

VanRiel, PLCM., Prevoo, MLL., 

Houtman, PM., Lolkema, WF., & Van 

Rijswijk, M. H: Radiographic damage in 

large joints in early rheumatoid arthritis: 

Relationship with radiographic damage 

in hands and feet, disease activity, and 

physical disability. British Journal of 

Rheumatology 1997; 36(8), 855-

860. https://doi.org/10.1093/rheumatolog

y/36.8.855    

 

https://doi.org/10.1186/s42358-018-0020-1
https://doi.org/10.1186/s42358-018-0020-1
https://doi.org/10.1093/rheumatology/36.8.855
https://doi.org/10.1093/rheumatology/36.8.855

