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ORIGINAL ARTICLE /  ÖZGÜN ARAŞTIRMA 

Analysis of the effects of hospitalization on fine hand functions compared to gross grip 
in patients with rheumatoid arthritis

Romatoid artritli hastalarda hospitalizasyonun ince el fonksiyonlarına etkilerinin incelenmesi 
ve kavramaya etkileriyle karşılaştırılması

Zeynep Tuna1, Deran Oskay1, Derya Onbulak2, Rıdvan Mercan3

ÖZET

Amaç: Hospitalizasyon süreci birçok fiziksel probleme yol 
açmaktadır. Hospitalizasyon sırasında elin günlük yaşam-
da kullanımının azalması, yatan hastalarda el disfonksi-
yonunu akla getirmektedir. Bu çalışmanın amacı, yatan 
Romatoid Artritli hastaların el fonksiyonlarının, dış hasta-
larla detaylı olarak karşılaştırılmasıdır.
Yöntemler: Yatan hastaların romatoloji servisinde ve dış 
hastaların rutin kontrol günlerinde kavrama ve çimdikleyi-
ci kuvvetleri ölçüldü. Ayrıca, hastalara 9 Delikli Peg Test 
(9DPT) yapıldı ve özür düzeyleri Michigan El Sonuçları 
Anketi Türkçe versiyonu (MESA-T) ile belirlendi. 
Bulgular: Grupların kavrama ve MESA-T skorları benzer 
bulunurken (p>0,05); hospitalize hastaların her üç çim-
dikleyici (lateral, bipod, tripod) kuvvetleri daha düşük ve 
9DPT skorları daha kötü bulunmuştur (p<0,05).
Sonuç: Sonuç olarak, hastalık aktivitesinin yanı sıra, 
hospitalizasyon süreci de romatolojik hastalarda ince el 
fonksiyonlarını kötüleştirmektedir. İnce el fonksiyonlarının 
değerlendirilmesi ve buna uygun rehabilitasyon program-
larının verilmesi, hospitalize hastalarda daha fazla özrü 
engelleyebilir.
Anahtar kelimeler: Romatoid artrit, romatoid el, el fonk-
siyonları, el becerisi, hospitalizasyon

ABSTRACT

Objective: Hospitalization process causes a variety of 
physical problems. The decrease of hand use in daily life 
during hospitalization brings hand dysfunction to mind in 
inpatients. The aim of this study is to compare the hand 
functions of hospitalized patients with Rheumatoid Arthri-
tis (RA) to outpatients in detail. 
Methods: Grip and pinch strengths of both hospitalized 
patients in rheumatology service and outpatients on the 
routine control day were measured. In addition, 9-Hole 
Peg Test was performed and the disability level was de-
termined by the Turkish version of Michigan Hand Out-
comes Questionnaire (MHOQ). 
Results: While grip strength and MHOQ scores were 
similar (p>0.05) in both groups, all three pinch strengths 
(lateral, bipod, tripod) and 9HPT scores were lower 
(p<0.05) in hospitalized patients.
Conclusion: Consequently, besides disease activity, 
hospitalization process also impairs fine hand functions 
in rheumatological patients. Evaluation of fine hand func-
tions and appropriate rehabilitative interventions may pre-
vent further disability in hospitalized patients. J Clin Exp 
Invest 2015; 6 (3): 228-232
Key words: Rheumatoid arthritis, rheumatoid hand, hand 
functions, dexterity, hospitalization

INTRODUCTION

Rheumatoid Arthritis (RA) is a systemic disease 
characterized by chronic inflammation that often af-
fects small joints of the hand. Patients with RA re-
ceive treatment frequently as inpatient due to their 
complaints during inflammation periods. 

Hospitalization results in various side effects, 
predominantly in deterioration of physical functions. 
Deterioration in physical functions causes depen-
dency on others. Among the underlying mechanism 
of functional deterioration observed during hospital-
ization are such factors as immobilization, multiple 
drug use, and social or medical isolation [1]. De-
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terioration of functional condition may sometimes 
be observed by the relapse of a chronic disease, 
or it may develop during hospital stay even when 
an impairment is not present in the picture before 
hospitalization. [2]. 

When checked the distribution of causes among 
chronic diseases, rheumatoid diseases make up 
64% of hospitalizations [3]. Such hospital stays are 
extended due to the facts that diseases are general-
ly of systemic character and require treatment. For 
instance, patients with systemic lupus erythemato-
sus were reported to have hospital stays extend-
ing up to 33 days [4]. In addition to main diseases 
of patients, diagnostic and therapeutic applications 
are also carried out for comorbidities. Comorbidity 
prevalence were reported as 80% for patients with 
rheumatoid arthritis [5]. 

In literature, most of the studies that focus 
on functional losses observed during hospitaliza-
tion were conducted on elderly population and 
post-operative patients [1,2,6,-8]. In the said stud-
ies, functional conditions were examined by more 
global scales instead of questionnaires investigat-
ing the affected part of the body [1,7,8]. However, 
the structure of body that is used in the most ef-
fective manner during daily life activities is hands. 
The functional condition of the hand affects various 
daily life activities ranging from self-care to mobility. 
Any injuries of the hand causes losses in functional-
ity [9]. It was demonstrated that limitations in hand 
negatively affect participation and independency in 
small joint osteoarthritis in hands and kidney dis-
ease patients undergoing haemodialysis [10,11]. 

Despite the presence of numerous methods 
that evaluate the functional conditions of hospital-
ized patients, grip strength is the most practical 
among such methods. This method also allows for 
comparisons in different populations. In a systemat-
ic compilation analyzing the results of a total of forty 
five studies, poor grip strength was concluded as 
the most consistent predictor for hospital stay and 
mortality in varying populations [12]. Although these 
studies tackled the relation between hospitalization 
and grip strength, studies evaluation the functional 
condition of the hand in detail are quite insufficient. 
In addition, population on which these studies focus 
are generally elderly people [1,2,8,13]. 

The aim of this study is to investigate how the 
hand functions of patients with RA are affected in a 
hospital environment where the daily life is main-
tained. To this end, hand functions of hospitalized 
patients with RA and patients with RA followed up 

as outpatients belonging to the same age group 
were compared, and the effects of hospitalization 
were thus tried to be established.

METHODS

This study included two groups of patients, one be-
ing the inpatients at the Rheumatology Department 
of the Faculty of Medicine of Gazi University and the 
other being outpatients regularly followed up at the 
outpatient clinic. From the participants included in 
the study, informed consents were obtained follow-
ing a detailed briefing. Patient anonymity is carefully 
preserved by the researchers.

Patients
Inpatients were included in the evaluation on day 7 
of their admission, and outpatients were included 
on their routine check-up days. Inclusion criteria 
were being above the age of 18, diagnosis of RA by 
a rheumatology specialist, absence of any congeni-
tal deformity in upper extremities or no injuries or 
disorders like neuropathies in the last 6 months or 
a history of surgery, and being literate. Patients with 
cognitive disorders and medical conditions of which 
were not suitable for evaluation were excluded 
from the study. Additional criteria were established 
as having no changes in medical treatment and 
no inflammation in the last month for outpatients, 
and having no biological agent or high dose steroid 
treatment commenced since hospitalization or with-
out any increase in steroid dosage already being 
used for inpatients. Patients hospitalized in the pre-
vious 3 months were excluded from the study.

Age, gender, dominant side, deformities in the 
hands, group the patients belong, and their latest 
tested erythrocyte sedimentation rates (ESR), and 
C-reactive protein (CRP) levels of patients were 
recorded. A scoring system developed for RA, Dis-
ease Activity Score-28 (DAS28) was used to estab-
lish the disease activity level [14].

Functional Tests
Functional condition of the hand was evaluated by 
grip strength and pinch strength measurements, 
9-hole Peg Test (9HPT), and the Turkish version of 
Michigan Hand Outcomes Questionnaire (MHOQ) 
[15].

Grip strength and pinch strength measure-
ments were carried out while the patient was in a 
sitting position on a chair with back support, shoul-
der being in adduction, elbow in 90° flexion and 
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forearm in neutral position based on the standard 
protocol established by the American Society of 
Hand Therapists (16). The entire measurements 
were conducted by the same researcher for both 
hands and repeated three times, and mean val-
ues were recorded in kilogram-force (kg-f). Pinch 
strength measurement was conducted by a pinch-
meter as lateral, bipod, and tripod grips, and gross 
grip strength measurement was carried out by using 
a dynamometer. 

A speed test that evaluates the functional con-
dition of the hand, 9HPT is based on the perfor-
mance in which nine pegs are placed in and then 
removed from a block with nine holes. It is a valid, 
reliable and objective test allowing to evaluate the 
hand functions in a practical manner in various pop-
ulations [17].

MHOQ is filled by the patient regarding the is-
sues with hands. It provides the evaluation of func-
tional condition of the hand, satisfaction from the 
condition of the hand, and pain from the viewpoint of 
patient, thus establishing the level of disability [15].

Statistical Analysis
Result measurements of the patient groups were 
provided as mean ± standard deviation. Since it 
was established that values did not comply with nor-
mal distribution in both groups, nonparametric tests 
were utilized. Age, ESR, CRP levels and functional 
test scores of the two groups were numerical values 
and were compared with Mann-Whitney U test. For 
statistical significance p<0.05 was accepted. 

RESULTS

The study included 29 inpatients from the clinic and 
21 outpatients. Of the inpatients, 26 were female 
and 3 male; and 15 of the outpatients were female 
and 6 were male. Mean ages of inpatients that were 
49±15 and outpatients that were 45±9 were simi-
lar (p=0.191). None of the patients had hand de-
formities. ESR (p=0.01) and CRP (p=0.034) levels 
of inpatients were found as higher compared to the 
outpatient group. When checked the DAS28 scores 
of patients, the mean score of inpatient group was 
2.9±0.4; and the mean score of outpatient group 
was established as 2.7±0.1. Both patient groups 
whose DAS28 results were comparable (p>0.05) 
were concluded to fall in low disease activity cat-
egory (DAS28 2.6-3.2).

When compared the grip and pinch strengths of 
the groups, it was observed that gross grip strengths 

of right and left hands were alike (p>0.05). Further-
more, lateral, bipod, and tripod pinch strengths were 
found as higher in outpatient group for both right 
hand (p=0.008; p=0.009; p=0.006, respectively) 
and left hand (p=0.007; p=0.001; p=0.006, respec-
tively) (Table 1).

Table 1. Grip and all three pinching strength results of 
inpatient and outpatient groups

Outpatients Inpatients p
Grip strength (kg) R 4 ± 1 4 ± 2 0.419

L 4 ± 1 3 ± 2 0.059
Lateral pinch (kg) R 8 ± 2 6 ± 2 0.008

L 7 ± 2 5 ± 3 0.007
Bipod pinch (kg) R 5 ± 1 4 ± 1 0.009

L 5 ± 1 3 ± 2 0.001
Tripod pinch (kg) R 7 ± 1 5 ± 2 0.006

L 6 ± 1 4 ± 3 0.006

When compared the 9HPT results of both 
groups, both placement (p<0.001) and removal 
(p=0.004) times of the right hand and placement 
time (p=0.009) of the left hand in inpatient group 
were found as longer. Although the removal time 
of left hand was longer in inpatient group, the dif-
ference was not statistically significant (p=0.057) 
(Table 2).

Table 2. Replacement and removal time of Nine-Hole 
Peg Test of both hands in outpatient and inpatient groups

Outpatients Inpatients p

Right replacement (sec) 12 ± 1 15 ± 3 <0.001
Left replacement (sec) 13 ± 1 16 ± 4 0.004
Right removal (sec) 5 ± 1 7 ± 1 0.009
Left removal (sec) 6 ± 1 7 ± 1 0.057

As a result of the comparison of MHOQ scores, 
mean score of inpatient group was found as 51.76; 
and mean score of outpatient group was established 
as 64.89. Even though the score of inpatient group 
was lower, the said difference was not statistically 
significant (p=0.064).

DISCUSSION

This study established that fine grip of patients with 
RA and their hand functions requiring swiftness 
were weaker compared to outpatients. In addition, 
disability level of the hand was higher in inpatients 
despite it not having reached a statistical difference. 
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Gross grip strengths of both groups were found as 
similar. Our study is the first of its kind in that it eval-
uates hand functions in detail and includes a cer-
tain patient group at middle age compared to other 
studies in literature measuring only the gross grip 
strength. Almost all previous studies were carried 
out by including elderly or much older populations. 
The global effect of hospitalization to functional 
condition was investigated only by various scales 
such as Barthel Index or Functional Independence 
Measure [18-21]. In addition to this, occupational 
therapy was found to be necessary for patients with 
chronic conditions in a previous study, however, the 
assessment of additional effects of hospitalization 
on those patients lacks [22]. For those reasons, our 
study differs from other available studies in terms of 
the age group, patient population, and evaluation 
methods.

The fact that gross grip strength results of 
groups were found as similar and pinch strengths 
were established as weaker in inpatients in our 
study demonstrates that hospitalization affects the 
fine grip skill of the hand more. Literature shows 
that gross grip is the most powerful indicator for 
functional deterioration and disability [23]. Gross 
grip strength measured in hospitalized patients was 
also shown to have a correlation with hospital stay 
and re-hospitalization possibility [20,24]. In all these 
said studies, whether there is a statistical correla-
tion between gross grip strength and hospital stays 
were analyzed and a multitude of participants were 
included [20,25]. Unlike these studies, our study 
compared the results of inpatients hospitalized the 
first time and of outpatients. It is also observed in 
literature that fine grip and speed-based hand func-
tion were not evaluated. However, gross grip is 
more of a function that involves extrinsic muscles 
of the hand. Hand functions that require fine skills 
are manifested more by the participation of intrin-
sic muscles of the hand. Intrinsic muscles are lo-
cated around the small joints of the hand and thus 
are more affected from chronic inflammatory pro-
cess and get weaker more. As also noted in previ-
ous studies, intrinsic muscle weakness may be ob-
served depending only on inflammation and disuse 
without the presence of a deformity in the hand [26]. 
In this case, any sort of grip strength is affected from 
severe intrinsic weakness. In our patients, too, fine 
grips were found as lower despite the absence of 
a deformity in the hand. This condition is believed 
to stem from intrinsic muscle weakness caused by 
chronic inflammation and from insufficient participa-
tion to function. 

The fact that ESR ad CRP levels that show 
disease activity were found as higher in the inpa-
tient group was an expected outcome. In addition, 
fine grip strength measurement and speed-based 
functional results of inpatients were established as 
worse. When these results are interpreted in con-
junction, high disease activity may be considered 
to have affected hand functions, however, the fact 
that gross grip strength was similar in both groups 
demonstrate that chronic inflammation has a higher 
influence intrinsic muscles. Also, even though ESR 
and CRP levels of inpatients were higher, disease 
activities of both groups were observed as similar 
according to DAS-28. ESR and CRP levels take a 
significant place for tracking the disease activity. 
However, these two indicators may rise other in-
flammatory foci in addition to rheumatoid diseases. 
Yet, DAS-28 is an RA-specific scale and evaluates 
laboratory findings together with clinical symptoms. 
The fact that disease activity was found as similar 
based on our results demonstrates that both groups 
possessed comparable clinical picture. Further-
more, gross grip function is accompanied by more 
small joints compared to other grip types. There-
fore, its likelihood of being affected from disease 
activity is naturally higher. However, that gross grip 
strength was found as similar and pinch strength 
was established as different based on our results 
give rise to the thought of disease activity making 
intrinsic muscles much weaker. 

Lack of psychological condition evaluation may 
be noted as the shortcoming of our study since 
functionality is a result that is not only affected by 
body systems but also by personal and environ-
mental factors [10]. In addition, the fact that a differ-
ence was found in fine grips despite our low num-
ber of participants shows that these functions were 
quite affected. On the other hand, such differences 
not reaching statistical difference in inpatients with 
weaker gross grip and higher disability level may 
stem from the insufficient number of participants.

Consequently, hospitalization has an impact on 
functional use of the hand especially in activities re-
quiring fine grip. Higher disease activities of hospi-
talized patients also cause fine grips to be affected 
more. Inclusion especially of hand rehabilitation 
practices concerning fine grips during hospitaliza-
tion to routine treatment would be effective in pre-
venting hand dysfunction that is among numerous 
physical side effects accompanied by the hospital-
ization process.
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