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Abstract

Aim: Evaluation of the relationship among upper extremity pain, function, and motor activity in early hemiplegic patients

Material and Methods: Fifty-three subjects, who had suffered hemiplegia between 1-3 months after stroke, were included in this
study. Visual Analogue Scale was used for pain assessment, Fugl-Meyer Upper Extremity Motor Assessment Scale was used for
upper extremity function evaluation, and Motor Activity Log-28 was used for evaluating motor activity after the demographic data of
the subjects were recorded. Brunnstrom stages were used to identify, define, and quantify the recovery stages after stroke.

Results: The average age of the individuals participating in the study was 54.5618.10, and the Body Mass Index was 26.12+3.68.
The subjects’ rest pain score was 30.00+19.90 and the activity pain score 42.831+24.44. The total score of the Fugl-Meyer Upper
Extremity Motor Evaluation Scale was 18.84+17.08, the Quality of Movement sub-parameter score of the Motor Activity Log was
28 0.89+0.87, and the Amount of Use sub parameter score was 0.9310.92. The relationship between the upper extremity function
of the patients and motor activity was observed, which showed that all sub-parameters had a moderate correlation in the positive
direction (r=0.539-0.779, p<0.001). However, there was no relationship between pain, function and motor activity (r=0.054-0.238,
p=0.086-0.700).

Conclusion: This study showed that upper extremity motor activity and function were significantly affected and closely related to
each other in early hemiplegic patients. However, there was no correlation between pain, function and motor activity.
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from the proximal to the distal to demonstrate the desired
activity in the distal segment. A biomechanical disorder in
the shoulder or any segment of this kinetic chain causes a
loss in the amount of energy produced in the body and its
transfer to the upper limb may negatively affect the quality
of the movement (5).

INTRODUCTION

Cerebrovascular accident (CVA) is a sudden neurological
deficit characterized by loss of motor control, sensory
disturbances, cognitive impairment, speech impairment,
and imbalance due to non-traumatic brain injury
caused by blockage or rupture of brain blood vessels

(1). Although most stroke survivors regain independent
ambulation, many fail to regain functional use of their
impaired upper limb (2). Although the pathogenesis of
post-stroke shoulder pain seems to be multifactorial, it is
often difficult to make a differential diagnosis. Changes
in the shoulder complex make the glenohumeral joint
vulnerable to subluxation, which might be a cause of
pain as determined by previous studies (3). The traction
of the capsule and soft tissue-related subluxation of the
shoulder may take place in the early stages; limited range
of motion due to spasticity may be formed in the later
stages of stroke (4). These problems in the shoulder often
disrupt the kinetic chain system, which runs sequentially
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Regaining functional use of the upper limb after a stroke is
achallenging task for patients and has a significantimpact
on their physical, psychological, and emotional well-being.
Lack of functional ability in the upper extremities after
stroke restricts usage and causes asymmetric posture
and contracture in daily life, thus, exacerbating functional
limitations of the upper limb. In addition to this, low upper
limb motor function is also related to the risk of soft tissue
injury during rehabilitation (6).

There are differences regarding healing and grade of
healing among patients. There are different processes of
recovery in strokes in different processes. The recovery
of pathologies such as ischemia, metabolic damage,
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edema, hemorrhage, and compression occurs during
the first weeks. Structural and functional reorganization
in the brain forms the basis of healing mechanisms (7).
Motor function usually recovers within 1-6 months, but
functional healing lasts for years. There is a disagreement
among scientists about the mechanisms that explain the
improvement of neurological function. However, there is
consensus about the significance of the role of withdrawal
of local harmful factors, collateral branching from
unaffected axons, emergence of new neuronal links that
normally are inhibit, neurotransmitter hypersensitivity and
denervation supersensitivity, dissolution of local edema,
improvement of regional circulation and improvement
of ischemic neuron damage in improving neurological
function (8).

Based on this information, this study was planned to
evaluate the relationship among upper extremity pain,

function, and motor activity in early hemiplegic patients.
MATERIAL and METHODS

All participants provided informed consent before
participation in this study. The experimental protocol
was approved based on the ethical standards of the
Declaration of Helsinki. To conduct this study, the required
permission and consent was obtained from the Malatya
clinical research ethics committee (2016/38).

In the power analysis performed with the NCSS PASS 13
program, the sample size was determined to have a 5%
error level, and at a 95% confidence interval, a sample size
of at least 50 had 80% power.

The study design was a double-blinded randomized
controlled trial. Patients were recruited in this study
satisfied the following inclusion criteria: had unilateral
ischemic brain injury or intracerebral hemorrhage after
the onset of single stroke without other diagnosed
neurological or systematic deficits; had enough cognition
to be able to follow the training protocol as assessed by
Mini-Mental State Examination (MMSE > 21); able to walk
independently up to come for treatment; patients able to
communicate without having dysarthria; age 30-70 years.
Patients were excluded if they had a severe injury to the
rotator cuff and patients who had a shoulder surgery
history.

Motor Activity Log-28 was used for daily use of the
hemiparetic arm after stroke. Fugl-Meyer Motor
Assessment Scale (FM) (the total and sub parameter
scores of the Fugl-Meyer Motor Assessment Scale) was
used to the assessment of motor function. Presence of
shoulder pain was performed for each patient on admission
to the rehabilitation department by a physiotherapist. The
assessments were performed by a physiotherapist who
is different from the physiotherapist who implements the
treatment of the participants.

The primary assessment tool was set as Motor Activity
Log-28,isaclinical questionnaire developed to evaluate the
daily use of the hemiparetic arm outside of the treatment

setting (9). Motor Activity Log-28 is reliable and valid in
individuals with subacute stroke (10) and also Turkish
version has shown to be valid and reliable in hemiplegic
population (10). The Fugl-Meyer is an impairment
assessment tool that has been shown to be reliable (11)
and valid (12). It consists three independent sections:
motricity and sensation of the upper limb. The Fugl Meyer
upper extremity evaluation scale has 8 sub-parameters
with 66 points which are: Reflex activity (4 points),
Flexor synergy (12 points), Extensor synergy (6 points),
Movement combining synergies (6 points), Movement out
of synergy (6 points), Normal Reflexes (6 points), Wrist
(10 points), Hand (14 points) and Coordination-speed (6
points). In our study the coordination-speed parameter
was not evaluated and an analysis was carried out with
7 sub-parameters and 60 points (12). Presence of upper
extremity pain on the affected side was scored by using
a 100-mm (10-cm) VAS (13). Patients were instructed to
mark their pain intensity on a 100 mm horizontal line, in
which 0 states no pain and 100 mm states maximum pain
the patient felt. The pain experienced during activity and
at rest was recorded separately. Brunnstrom stages have
been used to identify and defined to quantify the recovery
stages after stroke (14). Brunnstrom defined seven stages
of motor recovery and described how the hemiplegic upper
limb progress as a method for assessing recovery. Higher
Brunnstrom scores indicate increased motor recovery.

Statistical Analysis

The research data was evaluated using the SPSS
(Statistical Package for Social Sciences) for Windows
22.0 (SPSS Inc, Chicago, IL). Kolmogorov-Smirnov test
was utilized to assess the normality of distribution for
tested variables (Fugl Meyer, motor activity, shoulder pain
in rest and activity). Descriptive statistics were presented
as mean t standard deviation and percentage. The
relationship between categorical and numerical variables
before and after treatment was assessed by Spearman
or Pearson Correlation Analysis. For the evaluation of
correlation according Pearson's coefficient; 0-0,24 was
accepted as weak relationship, 0,25-0,34 as low level
relationship, 0,35-0,59 as intermediate level relationship,
0,60-0,74 as strong level relationship and 0,75-1,00 as
very strong relationship (15). The statistical significance
level was accepted as p <0,05.

RESULTS

As a result of the study, 53 patients (29 male, 24 female)
were evaluated. Demographic data of the patients are
shown in Table 1.

Table 1. Demographic characteristics of the patients

(n=53) Meant SD Min Max
Age 54.56+8.10 37 65
Height (16) 168.6418.08 152 185
Weight(kg) 74.16+10.81 53 120
BMI(kg/m2) 26.12+3.68 19.6 37.04

BMI: Body mass index, SD: Standard deviation
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Twenty-seven patients participating in the study were
affected by the right and 26 patients by the left extremity;
16 had aphasia, 51 were right dominant; 3 patients had an
intercostal, 13 patients an abdominal and 37 a combined
respiratory type; the breathing depth of 29 patients was
normal and superficial of 14 patients. Thirty-eight patients
had spasticity in the upper extremity.

The Brunnstrom motor recovery phase diagram is shown
in Figure 1. It was seen that most patients were at stage 2.

The motor activity Log-28 scale was used to evaluate
motor activity. In this context, the quality of movement
(QoM) and the quantity of usage (QoU) were evaluated
separately. Each parameter was scored between 0 and 5.
Upper extremity functions of the patients were evaluated
using the Fugl Meyer scale. The upper extremity pain, motor
activity and function results of the patients are shown in
Table 2; the relationship between them is demonstrated
in Table 3, there was a moderate and strong correlation
between motor activity and function of the individuals
(r=0.539-0.776, p <0.001).

Brunnstrom Stages of Motor
20

W Frequency

: -

Stage 1 Stage 2 Stage 3 Stage4  Stage 5 Stage 6 Stage 7

Figure 1. Frequency Distribution Brunnstrom Stages of Motor of
Upper Extremity of Patients

Table 2. Value of Pain, Function and Motor Activity of Upper Extremity

of Patients

(n=53) Meant SD Min Max
Pai Rest 30.00+19.90 0 90
ain
Activity 42.83124.44 0 92
Quality of
Motor Activity  movernent 0.89+0.87 0 3.57
Log-28
Amount of use 0.9310.92 0 3.68
Reflex activity 1.141.00 0 2
Flexor synergy 3.54+3.61 0 12
Sl 1.9041.83 0 6
synergy
Movement
Fugl-Meyer combining 1.9041.83 0 6
Assesment synergies
Movement out
of synergy 1.8141.84 0 6
it 2.54+2.38 0 6
Reflexes
Wrist 2.6412.91 0 10
Hand 3.43+3.64 0 13
Total 18.84417.08 0 59

Table 3. Correlation with Function and Motor Activity of Upper Extremity

of Patients

N:53 Motor ActivityLog-28
Quality of movement Amount of use
r p r p
Reflex 0.539 0.000  0.542 0.000"
activity
Flexor 0.645 0.000°  0.644 0.000*
synergy
Extensor  0.671 0.000  0.665 0.000*
synergy
Fugl Movement 0.660 0.000©  0.651 0.000*
-Meyer combining
Assesment synergies
Movement 0.748 0.000 0.745 0.000*
out of
synergy
Normal 0.657 0.000©  0.652 0.000*
Reflexes
Wrist 0.678 0.000 0.679 0.000*
Hand 0.772 0.000 0.776 0.000"
Total 0.774 0.000*  0.769 0.000"

DISCUSSION

Inthe present study the motor stages (Brunnstrom stages),
Motor Activity Log-28 and Fugl Meyer were significantly
affected in patients with hemiplegia. In addition to this,
according to visual analog scale scores, patients had
avearge pain. Although there was a relationship between
upper extremity function and motor activity of the patients,
it was seen that they were not related to pain.

In conducted studies, the prevalence of stroke varies
according to sex (16). The incidence of CVA in males is
higher (17) . In a study of Rand et al. 41 of the 60 patients
were male (68%) and 19 female (32%) (18). Our study was
in accordance with literature, and the number of male
patients was higher (54%).

In a study about the variance of upper extremity disorders
and functions according to dominance, Joceyn et al.
showed that there is a significant relationship between
the dominant side and the disorder but that there is none
regarding function (19). In our study, 96% individuals were
right dominant, but the affected side (right: 51%, left: 49%)
was similar.

Inrecentyears, theincidence of shoulder painin hemiplegic
patients ranges from 5%-8% (20-22). Our study showed a
rest pain of 30 and an activity pain of 42. The absence
of active movement and spasticity are important reasons
for shoulder and upper extremity pain (22). A previous
study showed that functional gains of stroke patients
with severe shoulder pain are low and shoulder pain
affects upper extremity functions (20). However, there
was no correlation between upper extremity function
and pain in our study. Studies comparing the emergence
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of shoulder pain with the increase in spasticity have
shown that shoulder pain is less in patients with good
muscle strength. Pain in hemiplegic patients increases in
direct proportion to spasticity (23). Of the total patients
evaluated in our study, 71.6% had spasticity in the upper
extremity. Changes in pain and muscle tone also affect
upper extremity function by 30%-66%. Although there
was no relationship between pain and functionality in our
study, the presence of spasticity may be assumed to have
adversely affected the upper extremity function.

To evaluate the motor activity in our study, the Motor
Activity Monitoring -28 scale was used. The results
showed that the quality of movement decreased by
83% and the usage rate by 81% compared with normal
individuals. It was also observed that the total score of the
Fugl-Meyer scale, in which the upper extremity function
was assessed, decreased by 69%. This information
showed us the extent of decrease of the upper extremity
function and motor activity in early hemiplegic patients.

Wade et al. also showed that the functional healing was
very rapid in the first weeks and the improvement in motor
function progressed rapidly up to the first two months
and decreased within six months (24). In the first three
months, 50-60% improvement occurs in the upper and
80-90% improvement in the lower extremities. Upper limb
healing may continue for one to two years in hemiplegia
rehabilitation, where the greatest functional development
is experienced during the first six months (25). Our study
included hemiplegic patients in the post-stroke, 1-3
months period when the healing is fastest.

Although early interventions during a stroke are aimed at
joint motion angles, sitting-standing, standing balance
and protection of mobility, interventions aimed at arm and
handfunctionsaremore secondary. Loss of arms functions
is a major problem that causes long-term impairment,
which affects 30%-66% of all stroke cases (26). Balci et al.
found significant difference between hemiplegic patients'
and healthy individuals' upper extremity functions (27).
Few studies have objectively and quantitatively evaluated
the upper and lower extremities of patients participating
in a rehabilitation program (18). Although many studies
have shown a relationship between different muscle
groups in the lower extremity, only a few studies have
included a motor function with upper extremity muscle
strength (26, 28). Studies are examining the frequency
and characteristics of shoulder pain in stroke patients,
but studies that associate the function of the upper
extremity with pain are insufficient (29). In our study, the
relationship among pain, function and motor activity was
examined, but it was determined that pain not be related
to functionality and motor activity. This information is
important regarding rehabilitation. We need to improve
functioning, particularly in the early post-stroke period
when the healing is at a maximum, without having to wait
for the pain of the person to decrease. As functionality is
gained, spasticity will be replaced by voluntary movement,
and spasticity-induced pain will, thus, decrease.

Given the limitations of our study, the lack of a detailed
record of spasticity suggests that a large number of
patients were not investigated.

Previous studies in the literature are mostly based on
investigating mobility of hemiplegic patients, whereas
studies on upper extremity are relatively few. Studies
on the upper extremity are mostly focused on pain and
shoulder subluxation; studies on the importance of
function and motor activity are inadequate. Our study will
make a significant contribution to the existing information
in this area.
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