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Tactile sensitivity on the hands skin in rheumatic patients
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Abstract

Introduction: Clinical symptoms of rheumatic diseases can cause changes in the level of skin tactile sensitivity.
Aim: To determine the tactile threshold of the hands in female patients with rheumatic diseases. It also attempted
to determine correlations between rheumatic patients’ tactile sensitivity and the degree of articular movement
limitations, the Barthel Index (Bl) and Edinburgh Handedness Inventory (EHI) results, the level of disability of the
right hand and the left hand as well as age, education and eyesight.

Material and methods: Ninety-nine female rheumatic patients aged 19-87 years took part in the study. The control
group comprised 45 healthy women aged 23-80 years. The measurement of the tactile threshold was performed
using the Touch-Test™ Sensory Evaluators (Semmes-Weinstein Monofilaments Test). The tactile threshold was
measured at three sites on the hand: the little finger, the index finger and the metacarpus.

Results: The patients’ tactile sensitivity ranges were classified as normal, diminished light touch and diminished
protective touch. The degree of their disability was correlated with tactile sensitivity. The patients’ tactile sensitivity
worsens with age, but it is not correlated with the level of education. The lateralization was similar to that of the
control group and was not correlated with tactile sensitivity. The worsening eyesight, independent of rheumatic
disease, corresponds, however, with decreasing tactile sensitivity.

Conclusions: The patients represented a group with a medium level of functional disability and lower tactile sen-
sitivity.
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Introduction

Clinical symptoms of rheumatic diseases affecting
a number of systems and organs in the human body have
been widely described in the literature. Most rheumatic
disease entities involve the damage of joints resulting in
faulty alignments of sections of the organ of locomotion,
and in deformities of the extremities.

The hand is a part of the organ of locomotion with
prehensile and tactile functions. The most frequent clin-
ical symptoms of rheumatic diseases of the hand can be
observed in the wrist and finger joints whose ligaments
become excessively extended. These symptoms lead to
a decrease in the stability of the fingers and ultimately to
their deformation. Also lesions on the skin of the fingers
appear frequently.

Symptoms in the nervous system can be related to
compression or inflammation of peripheral nerves. The de-
formities not only disturb the hand’s mechanical ability to

grasp, but they can also affect its tactile functions and tac-
tile sensitivity. The relationship between tactile sensitivity
and manual functions of the hand in rheumatic patients
has been so far the subject of relatively few studies [1-4].

Tactile sensitivity is strictly connected with the func-
tional abilities of the hand since on the basis of infor-
mation from tactile units about the friction or pressure
between the skin and an object, the grip strength of the
hand is automatically adjusted to prevent the object
from slipping or breaking. Furthermore, the information
from the mechanoreceptors generally affects the sending
of motor commands from the brain to the muscles of
the metacarpus and fingers [5]. The digital pulps feature
a special ability to distinguish physical characteristics of
various surfaces.

The tactile sensitivity of the foot and the lower leg
in rheumatic patients has been studied by a number of
authors. The aim of their studies was to determine the
causes of patients’ walking problems [6, 7].

Address for correspondence: Elzbieta Kaluga PhD, Os. B. Smiatego 37/99, 60-682 Poznan, Poland, phone: +48 880 853 258,

e-mail: elakaluga@o2.pl
Received: 28.05.2013, accepted: 18.09.2013.

Postepy Dermatologii i Alergologii 3, June / 2014

139



Elzbieta Kaluga, Anna Kostiukow, Wtodzimierz Samborski, Elzbieta Rostkowska

Although few authors have studied the tactile sen-
sitivity of the hand in patients, (including rheumatic
patients) the significance of this problem was noted by
Schady et al. [8]. During their examination of patients’
hands and feet they observed a decrease in tactile sen-
sitivity in patients with scleroderma. Also Serup noted
a deterioration of tactile sensitivity in patients with sys-
temic sclerosis and its impact on their motor function [9].
Tactile sensitivity affects the course of cognitive process-
es and therefore the quality of life, physical fitness and
general functioning in the physical environment [10, 11].

The motor function undergoes changes in patients
with rheumatic diseases. The pain and movement con-
straints force these patients to choose different move-
ment strategies than their healthy counterparts. The
proper level of tactile sensitivity when touching different
objects or performing self-care activities is very import-
ant for the patients’ physical fitness and performance of
all sorts of activities.

Aim
The aim of the present study was to determine the

tactile threshold of the hand in female patients suffering
from rheumatic diseases.

Material and methods

The study was carried out in the State Clinical Hos-
pital of the University of Medical Sciences and in the
Municipal Hospital in Poznan, Poland. The study sam-
ple comprised 99 female rheumatic inpatients aged
19-87 years (mean age 48.9 years), who were admitted
to the Rheumatology Departments of both hospitals
due to recurring attacks of the disease. 44.4% of pa-
tients suffered from rheumatoid arthritis, 16.2% from
systemic lupus erythematosus, and 3% from system-
ic sclerosis. 36.4% were patients with other rheumatic
disease entities, with each disease occurring in one or
two patients. The mean time from the appearance of
first clinical symptoms of inflammatory lesions of the

Table 1. Ranges of sensory monofilaments according
to pressure force expressed in the manufacturer’s units
(SWM) and in grams (target force) and respective hand
tactile threshold ranges

SWM Target force Hand thresholds

1.65-2.83 0.008-0.07 Normal

3.22-3.61 0.16-0.4 Diminished light Touch

3.84-4.31 0.6-2 Diminished protective
Touch

4.56-6.45 4-180 Loss of protective Touch

6.65 300 Deep pressure
Sensation only
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intercarpal, metacarpophalangeal and interphalangeal
articulations of the hand as well as joints of the arm was
7.2 years. The patients were mature women as they,
more often than men, are taken ill with rheumatoid ar-
thritis and other rheumatic diseases. The control group
comprised 45 healthy women aged 23-80 years (mean
age 46.6 years).

The tactile threshold measurements were carried out
using The Touch-Test™ Sensory Evaluators (Stoelting CO.
620 Wheat Lane, Wood Dale, IL 60191), which is a preci-
sion instrument providing a non-invasive evaluation of
cutaneous sensation levels throughout the body with
objective and repeatable results. The esthesiometer is
individually calibrated to deliver its targeted force within
a 5% standard deviation. It comprises 20 filaments with
the target force between 0.008 g and 300 g, or expressed
in the manufacturer’s own measurement units (SWM)
between 1.65 (loglOF(mg)) and 6.65 (loglOF(mg)). The filaments
are divided into ranges corresponding to particular sen-
sitivity thresholds of the hand (Table 1). The hand thresh-
olds were measured according to the manufacturer’s
testing procedure in three areas of the skin of the right
hand and the left hand: the palmar surface of the index
finger, the little finger and hypothenar eminence, and the
dorsum of the hand.

During the measurements patients remained in a sit-
ting position with their eyes closed. The filaments were
pressed consecutively against particular measurement
sites on the skin until the patient responded to the stim-
ulus. The measurement results, name of disease, time
of the appearance of first clinical symptoms, patients’
age and education and eyesight self-assessment were
recorded in a table.

A questionnaire was used to determine possible
movement limitations in the axillary, elbow, wrist and
hand joints on a scale as follows: no movement limita-
tions, small limitations, great limitations. Also the pa-
tients made a self-assessment of the physical disability
of the right hand and the left hand (from O to 5). The level
of disability was also measured with the Barthel Index
(BI) consisting of 10 variables describing activities of daily
living (ADL) and mobility. The level and type of lateral-
ization were assessed with the Edinburgh Handedness
Inventory (EHI) containing 10 items describing the use of
the hand to perform activities of daily living.

The study was approved by the Bioethical Committee
of the Poznan University of Medical Sciences according
to the Good Clinical Practice developed on the basis of
the Declaration of Helsinki.

Statistical analysis

The results were entered into an Excel database. The
statistical analysis was made with the use of the Sta-
tistica software package (ver. 10, StatSoft). The results
of the Kolmogorov Smirnov test showed that the distri-
butions of the dependent variable differed significantly
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from normal distribution. For inter-group analysis, the
Mann-Whitney U test was used. The relations between
the patients’ age and education and the sensitivity tactile
threshold were determined with Spearman’s rank cor-
relation coefficient.

Results

The comparison of mean tactile threshold values of
the index finger, little finger and metacarpus of the right
hand and the left hand in the patients and the controls
revealed a higher tactile threshold (lower tactile sensitiv-
ity) in the patients at three measurement sites of both
hands (Figure 1), with statistically significant differences
on the little finger of the right hand (p = 0.014) and the
index finger of the left hand (p = 0.013). The descriptive
statistics of the dependent variable are presented in
Table 2. The analysis of tactile sensitivity of three mea-
surement sites on both hands in the patients and con-
trols revealed the highest tactile sensitivity on the little
finger, lower on the index finger and the lowest in the
metacarpus (Figure 1). In patients, significant statistical
differences were noted between the index finger and
the metacarpus of the right hand (p = 0.018), the little
finger and the metacarpus of the right hand (p < 0.001),
and the little finger and the metacarpus of the left hand
(p = 0.003). In the control group, statistically significant
differences were found between the index finger and the
little finger of the right hand (p = 0.003), the little fin-
ger and the metacarpus of the right hand (p = 0.0004),
and the little finger and the metacarpus of the left hand
(p = 0.01). The comparative analysis of the tactile thresh-
old at the measurement sites on the right hand and the
left hand did not reveal any significant differences in the
patients or in the controls.

The evaluation of tactile sensitivity in the subjects
is presented in Figure 2. The patients’ tactile sensitivity
ranges measured with the Semmes-Weinstein Monofila-
ments were classified as normal, diminished light touch
and diminished protective touch. The controls represent-
ed only two ranges: normal and diminished light touch.
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Figure 1. Mean tactile threshold values with SD at three
measurement sites on the right hand and the left hand in
female rheumatic patients and women from the control

group

A much larger percentage of women from the control
group represented the normal level at each measurement
site of the right hand and the left hand in comparison
with rheumatic patients. No woman from any group rep-
resented any of the last two ranges of tactile sensitivity:
loss of protective touch and deep pressure sensation only.

On the basis of the EHI results, the subjects were di-
vided into right-handed, ambidextrous and left-handed
ones. The right-handed women amounted to 80.8% of
all examined patients, ambidextrous patients — 8.1%,
and left-handed — 11.1%. A similar distribution of EHI
results was found in women from the control group
(82.2% — right-handed, 13.3% — ambidextrous, and 8.9%
— left-handed). Within the experimental and control
groups, the newly formed groups with regard to hand-
edness did not differ significantly from one another in
terms of their tactile sensitivity threshold.

Beside the statistical significance of differences, the
following observations were also made: in the patients:
the hands were less sensitive at all measurement sites;
in the controls: the right hands were less sensitive on the

Table 2. Statistics of tactile sensitivity — patients and control group

Measurement site Patients Control group
ME Min. Max. SD ME Min. Max. SD
Right hand:
Index finger 2.83 1.65 3.84 0.41 2.83 1.65 3.84 0.48
Little finger 2.83 1.65 3.84 0.51 2.44 1.65 3.61 0.44
Metacarpus 2.83 1.65 4.08 0.48 2.83 1.65 3.61 0.45
Left hand:
Index finger 2.33 1.65 4.08 0.45 2.44 1.65 3.61 0.42
Little finger 244 1.65 3.61 0.51 2.44 1.65 3.61 0.40
Metacarpus 2.83 1.65 4.17 0.57 2.83 2.36 3.61 0.34
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Right hand
Index finger baticnts 68.7 | 30.3 I
czrrglrﬁ: 545 | s |
Little finger batients 75.8 | 22.2
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Figure 2. Assessment of tactile sensitivity of female rheumatic patients and women from the control group at three
measurement sites of the right hand and the left hand (in percent)

Table 3. Articular movement limitations (in percent)

Limitation ofarticular movement Wrist joint and fingers Elbow joint Axillary joint

R L R L R L
No limitation 68.7 63.6 84.8 81.8 74.7 72.7
Small 24.2 30.3 12.1 16.2 18.2 21.2
Large 7.1 6.1 3.0 2.0 7.1 6.1

R —right hand, L — left hand

Table 4. Degree of disability of the right hand and the left ~ Table 5. Correlations between tactile sensitivity and the

hand self-assessed by rheumatic patients (in percent) functional fitness of the hand in patients’ subjective view
Disability level Right hand Left hand Measurement site R Value of p
0 0 0 Right hand:
1 4.0 3.0 Index finger -0.25 0.0036
2 10.1 11.1 Little finger -0.22 0.0115
3 26.3 28.3 Metacarpus No correlation
4 30.3 313 Left hand:
5 293 26.3 Index finger -0.27 0.0020
0 - fully disabled hand, 5 — fully dexterous hand Little finger -0.27 0.0020
Metacarpus -0.28 0.0013

R — Spearman’s rank correlation coefficient, p — statistical significance level
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index finger and the metacarpus, and the left hands were
less sensitive on the little finger.

The arithmetic means of tactile sensitivity in ambi-
dextrous subjects were significantly lower, which indi-
cates higher tactile sensitivity in this group. However, the
low number of these subjects made statistical analysis
impossible.

The articular movement limitations in the subjects
are presented in Table 3. These limitations had no sta-
tistically significant effects on the women’s tactile sen-
sitivity.

The results of self-assessment of the disability of the
right hand and the left hand (from 0 to 5) are shown in
Table 4. On the basis of these results, the patients were
divided into groups with significant differences between
their tactile threshold values. The degree of disability of
the hand was correlated with tactile sensitivity: the fitter
the hand was, the more sensitive it was (Table 5).

The Barthel Index value determining the patients’
independence in performing ADL was x = 72.8 (min. 32,
max. 80). The Bl values for individual patients were not
correlated with the threshold of their tactile sensitivity.

The obtained Spearman’s rank correlation of coeffi-
cients showed a correlation between tactile sensitivity
and age (Table 6). Older women were less tactilely sen-
sitive both in the group of patients (non-significant dif-
ferences only on the metacarpus of the right hand) and
the control group.

The subjects differed in their education. In the rheu-
matic patients, their education was not correlated with
tactile sensitivity. Women from the control group with
a lower level of education displayed lower tactile sensitiv-
ity. Statistically significant correlations were found on the
metacarpus of the right hand (p = 0.01), the index finger
of the left hand (p = 0.04) and on the metacarpus of the
left hand (p = 0.03).

Also statistically significant correlations were found
between tactile sensitivity and eyesight self-assessment
in the patients on the left and the right index fingers,
little finger of the both hands, metacarpus of the left
hand (p from 0.000 to 0.009); and in the control group
on the little finger and the metacarpus of the right hand
and the index finger and the little finger of the left hand
(p from 0.008 to 0.038). Worse eyesight was correlated
with lower tactile sensitivity.

Discussion

The hand is innervated with nerves branching from
the brachial plexus: the median nerve, the ulnar nerve,
and the radial nerve. The cutaneous branches of skin
nerves reach the epidermis forming free nerve endings
or end with encapsulated receptors. The tactile recep-
tors which can be stimulated with the filaments include
Merkel disc receptors responding to light sustained pres-
sure, or Meissner’s corpuscles, which are also responsible
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Table 6. Correlations between tactile sensitivity and age
in patients and controls

Measurement site Patients Control group
R p R p
Right hand:
Index finger 0.41 < 0.0001 0.55  0.0001
Little finger 0.31 0.0018 032  0.0356
Metacarpus 0.19 0.0530 038  0.0138
Left hand:
Index finger 0.23 0.0193 0.55  0.0001
Little finger 0.37 0.0001 0.50  0.0006
Metacarpus 0.24 0.0156 0.44  0.0029

R — Spearman’s rank correlation coefficient, p — statistical significance level

for light touch and point sensitivity [12, 13]. The tactile
sensitivity of the hand is the highest on the fingertips,
which are the preferred sites for tactile examination
[14-16]. In the present study, the tactile thresholds were
measured on the palmar surface of the index finger, and
hypothenar eminence and the dorsum of the hand, i.e.
two sites innervated with the median nerve branches,
however, differing in the density of tactile receptors. The
palmar areas of the fingers feature a high density of tac-
tile receptors (about 100-140/cm?), whose number de-
creases towards the wrist [12]. For comparison, also the
palmar area of the little finger, innervated with the hand
branch of the ulnar nerve was examined with the use of
sensory filaments.

The majority of female patients in the present study
suffered from rheumatoid arthritis. The course of this
disease, more often than any other rheumatic diseases,
involves the incidence of carpal tunnel syndrome (CTS).
The inflammation of the tendons of finger flexors and
the granulation under the flexor retinaculum of the hand
cause a pressure on the median nerve. This leads to such
characteristic symptoms as stiffening, paresthesia, fin-
ger pains, lack of sensation or hypersensitivity to tactile
stimuli in the parts of the body innervated by the median
nerve. The frequency of CTS in patients with rheumatic
arthritis (RA) is estimated between 3.6% and 6% [17-20].
Another study revealed the CTS incidence in 25% of pa-
tients with RA, 87.5% of whom were at the active stage
of the disease [21].

Other clinical symptoms of rheumatic diseases can
also cause changes in the level of tactile sensitivity. They
include finger deformations, skin lesions on the fingers
(thinner, thicker, inelastic, shiny, wet skin) cicatricial le-
sions on the fingertips — characteristic of systemic scle-
rosis, decreasing mass of the fingers and their hardening.
The function of tactile receptors depends on the phys-
iological properties of the central and peripheral ner-
vous systems and on physical properties of the skin. In
comparison with the controls, female patients had lower
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tactile sensitivity (Figure 2). Their percentage within the
“Normal” range of hand thresholds was higher than in
the control group. Moreover, only few patients and no
controls were in the range of “Diminished protective sen-
sitivity”. However, significant differences between the
two groups were found on the little finger of the right
hand (p = 0.014) and the index finger of the left hand
(p = 0.013). No patients or controls were found in the last
two ranges of hand thresholds, i.e. “Loss of protective
sensitivity” and “Deep pressure sensation only”, which
could have otherwise indicated an eyesight dysfunction.
According to our expectations, the highest tactile sen-
sitivity was detected on the little finger followed by the
index finger and the metacarpus in the patients and the
control group (Figure 1). The little finger is innervated
with the hand branch of the ulnar nerve, the index finger
with the branches of the median nerve. The respectively
higher density of tactile receptors on the fingertips as
compared with the metacarpus is related to the higher
tactile sensitivity [13]. Hodge et al. carried out an esthe-
siometric assessment of plantar pressure pain thresh-
olds in patients with rheumatoid arthritis. He found no
statistically significant differences in tactile sensitivity
between the patients and the controls [6]. In a different
study of patients with rheumatoid arthritis, plantar sen-
sibility was significantly lower under all examined foot
regions compared with the control group (p < 0.05) [17].

To determine the patients’ degree of independence
in performing activities of daily living, the Barthel Index
was used. It is a complementary instrument used to
measure one’s health status by determining one’s phys-
ical fitness in daily life [22-24]. The total Bl value in the
present study amounted to x = 72.8 (min. 32, max. 80),
which shows that all the examined patients represented
a group with a medium degree of functional disability,
experiencing difficulties in performing some ADL

The decreasing tactile sensitivity with age observed
in the patients and controls corresponds to the results of
earlier research [25-28]. Thornbury and Mistretta mea-
sured the tactile threshold on the palmar area of the in-
dex finger in individuals aged 19-88 years. They observed
that the tactile thresholds increased significantly with
age. A large proportion of elderly individuals had higher
than average tactile thresholds of young adults, although
older people varied widely in touch sensitivity. A popula-
tion study also revealed that tactile sensitivity in both
sexes decreases with age starting with pubescence [29].

Another factor which significantly differentiated tac-
tile sensitivity between the patients and controls was
the education level. Individuals with secondary or higher
education are more sensitive than those with elementary
or vocational education [30]. The present study revealed
such a relationship in the control group but not in the
patients at any measurement site. It can be asserted that
a rheumatic disease introduces determinants of tactile
sensitivity.
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Conclusions

Female patients in the present study as compared
with their counterparts from the control group, featured
lower tactile sensitivity; however, none of them was
classified in a range indicating a severe disturbance of
the sense of touch. The articular movement limitations
influence tactile sensitivity only non-significantly. The
obtained Barthel Index values show that all the exam-
ined patients represented a group with a medium level of
functional fitness. The level of hand disability determined
by the patients’ self-assessment was correlated with tac-
tile sensitivity: the more fit the hand was, the more sen-
sitive it was. The lateralization in the observed patients
was similar to that of the control group and was not cor-
related with tactile sensitivity. Rheumatic patients’ tactile
sensitivity decreases with age but is not correlated with
their level of education. The worsening eyesight, inde-
pendent of rheumatic disease, corresponds, however,
with decreasing tactile sensitivity.
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