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ABSTRACT

Blockage of a blood vessel causes a cut in the supply of oxygen and nutrients resulting in damage to brain
tissue. Stroke symptoms usually appear suddenly with loss of muscle strength in one or both extremities. One
intervention to increase muscle strength in stroke patients is Range Of Motion exercise. The purpose of this
case study is to determine the effect of Range Of Motion exercises on muscle strength in patients with non-
hemorrhagic stroke disease. The method in this case study is to interview the patient's family about the
disease and health before entering the hospital and assess muscle strength before range of motion exercises
are carried out. Data was collected in this study by looking at medical records and interviewing the patient's
family, and The method used is a case study in patients with muscle weakness in the lower and upper
extremities and given range of motion exercises and evaluated the increase in muscle strength after
implementation. The results of the case study after the intervention of Range Of Motion exercises there was
an increase in muscle strength in non-hemorrhagic stroke patients. In the results of this case study there was
an increase in muscle strength after the intervention, so that Range Of Motion exercises were considered very
effective.
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INTRODUCTION

Blockage of blood vessels causes a cut off of the supply of oxygen and nutrients which results
in damage to brain tissue (Angina Widyaswara et al., 2019). Stroke is divided into two,
namely non-hemorrhagic stroke and non-hemorrhagic stroke. Hemorrhagic stroke is a rupture
of blood vessels while ischemic or non-hemorrhagic stroke is a disruption of blood flow to the
brain which causes blood flow to the brain to stop and cholesterol buildup on the walls of
blood vessels (Olviani et al., 2020). Stroke symptoms usually appear suddenly and include
loss of strength on one side of the body, changes in consciousness, slurred speech, blurred
vision, difficulty walking, headaches and loss of balance (Supriadi et al., 2022.). Classifying
risk factors for stroke into two categories, namely modifiable risk factors and unmodifiable
risk factors (Agustin et al., 2022.). Modifiable risk factors include high blood pressure,
diabetes, cholesterol, obesity, heart disease, smoking, excessive alcohol consumption, drug
abuse, and difficulty sleeping. Unmodifiable risk factors such as age, gender, race, genetics,
and history (Nugroho, 2024).

Data obtained from WHO (World Health Organization) in 2017 as many as 1.5 million people
experienced stroke (Maelani et al., 2022a) According to the Ministry of Health of the
Republic of Indonesia, the incidence of stroke from 2013 to 2018 has increased, namely in
2013 by 7.0% while in 2018 it increased to 10.9% with specifications of 11.0% men and
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10.9% women (Supriadi et al., 2022.) According to the American Heart Association in 2019
there were 17 million cases of stroke and 6.6 million deaths in various countries (Syauqy et
al., 2023)

Patients who have had a stroke will experience limited mobility, namely not being able to
move their limbs freely. Hemiparesis is a unilateral weakness that causes decreased muscle
tone and subsequent immobilization on the affected side of the body. Lack of treatment for
prolonged immobilization can lead to various complications (Setyawati & Retnaningsih,
2024). Range of motion exercises are divided into two, namely active movement exercises
and passive movement exercises. Active movement exercises are conditions where the patient
can move all joints without assistance and passive movement exercises are conditions where
the patient cannot move all joints independently and must get help from family members or
nurses (Supriadi et al., 2022.). An alternative to influence and improve joint mobility in the
upper and lower extremities in stroke patients is with passive range of motion exercises.
Range of motion exercises are exercises that maintain or increase range of motion that aim to
build muscle tone and muscle strength by increasing the ability to move joints fully and
normally (Supriadi et al., 2022.)

Range Of Motion exercises are usually performed on semi-comatose and unconscious
patients, patients with limited mobility, unable to perform some or all Range Of Motion
exercises independently, patients on total bed rest or patients with total limb paralysis
(Faridah et al., 2022). Range of motion is a rehabilitation process that is considered quite
effective in preventing disability in stroke patients (Purba et al., 2022). The benefits of range
of motion exercises include training muscle tone, improving blood circulation, increasing
muscle, joint and nerve stimulation to respond to motoric muscle tone functions, maintaining
or increasing muscle strength, preventing deformity and improving blood circulation (Shinta
Kusuma dan Oktavia Sara, 2020)Research shows that Range Of Motion Exercises change
from scale 2 to scale 3 after three days of receiving range of motion exercises (Agustin et al.,
2022.) This is why “The Effect of Range of Motion (ROM) Exercises on Extremity Muscle
Strength in Non-Hemorrhagic Stroke Patients” is an interesting case study topic for
researchers to study stroke patients. The purpose of this case is to determine the effect of
Range Of Motion exercises on muscle strength in non-hemorrhagic stroke patients.

METHOD

This report uses a case study method, to seek new knowledge about the problems of non-
hemorrhagic stroke patients in the ward by providing range of motion exercise interventions,
to increase muscle strength in the extremities that are experiencing weakness. The provision
of interventions that are currently in the ward of UNS Hospital in February 2023 and
assessment and nursing care were carried out for 1 day. The subjects in this case study were
patients who had a stroke with weakness of the limbs in the ward and the number of patients
to be carried out was 1 patient. This case study is equipped with Informed Consent as
approval from the patient or family to carry out range of motion exercise interventions, and to
carry out interventions according to the range of motion SOP as a reference.The method in
this case study is to interview the patient's family about the disease and health before entering
the hospital and assess muscle strength before range of motion exercises are carried out. Data
was collected in this study by looking at medical records and interviewing the patient's
family.This case study involves patients doing passive range of motion exercises. Range of
motion exercises are carried out for twenty-five minutes to thirty minutes with a repetition
frequency of five to seven times. After being given range of motion exercises, the patient will
be evaluated and the results of the increase in muscle strength will be recorded. Move the
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range of motion exercises starting from shoulder flexion _ extension (lift the arm from the
side of the body up, then return to the original position), abduction - adduction (lift the arm
and move it to the side of the body, then return to the original position). Move wrist flexion -
extension - hyperextension (bend the palm down, then straighten it then bend it up, and Pull),
Radial flexion - ulnar flexion (bend the palm up then move it sideways towards the thumb and
sideways towards the little finger). Next, move the fingers and toes Flexion - extension (hold
the fingers then straighten them), Abduction - adduction (stretch then close the fingers again).
The last movement on the feet Abduction - adduction (move the feet away from the body then
move them in the opposite direction).

RESULTS

Case Overview

A patient case named Mrs. W, 70 years old with complaints of weakness in the upper and
lower limbs since 1 day before admission to the hospital, slurred speech. There were blisters on
the thighs and buttocks since 1 week before admission to the hospital, the patient has a history
of diabetes mellitus, HHD (Hypertensive Heart Disease), and stroke 1 month ago. Vital signs
obtained after conducting an assessment were BP: 180/92 mmHg, RR: 20 x / minute, N: 69 x /
minute, S: 36, SpO2: 100%. The patient's level of consciousness was somnolent, GCS 8
E2V3M3.

Nutritional and Fluid Balance

The patient was fitted with an NGT with a size of 16 and a depth of 55 cm. The patient was
given a liquid diet with a frequency of 1 day 3 times with a total of 200 ml for each meal. The
patient's weight is 60 kg with a height of 157 cm, BMI 24.3 Normal.

Elimination

The patient has a urine catheter installed with a size of 16 and a 20 cc lock. The frequency of
urine output is around 450cc - 500cc / 24 hours. The patient's urine is brownish yellow, and the
patient has only had 1 bowel movement during his stay in the hospital.

Supporting Examination
The results of the laboratory examination on February 10, 2024, are shown in table 1.

Table 1.
Laboratory Examination Results

Examination Name Results Normal value
Hemoglobin 9.0 12.0-15.6
Hematokrit 27 35-45
Lekosit 15.74 450-11.00
Eritrosit 3.17 410-5.10
RDW-CV 17.4 11.6 -14.6
Neutrofil Lymphocite Ratio 5.44 1.00 - 3.13
Limfosit 13.7 22.0-44.0
Neutrofil 74.4 50.0 - 70.0
Eusinofil 7.3 0.0-20
Ureum 119 10-45
Kreatinin 6.38 0.50-1.10
Kalium 3.45 3.50 - 5.50
Chlorida 109.00 96.00 — 106.00
Albumin 2.0 3.2-456
Glukosa Strip Sewaktu 139 70 - 140

Thorax X-ray Results, February 10, 2024
1. Cardiomegaly (LV), accompanied by aortic arch classification
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Bronchitis picture

No right and left hilar lymphadenopathy Head CT Scan Results, January 7, 2024
Left cerebral infarction (thalamus)

Cerebral atrophy

Multisinusitis (bilateral maxillary, bilateral sphenoidal and bilateral ethomoidal)

ok wnN

Nursing Diagnosis
Based on the assessment that has been carried out, the nursing diagnosis that is established is
impaired physical mobility related to decreased muscle strength (D.0054)

Nursing Plan

Nursing plan for patients with complaints of weakness of the limbs in non-hemorrhagic stroke,
so that the patient's muscle strength decreases. by implementing range of motion exercises, it
can increase muscle strength with the Nursing plan procedure: Shoulder exercises : Flexion —
extension, lift the arm from the side of the body up, then return to its original position.
Abduction — adduction, lift the arm and move it to the side of the body, then return to its
original position. Wrist exercises : Flexion - extension - hyperextension: bend the palm down,
then straighten it then bend it up, and Pull. Radial flexion - ulnar flexio, bend the palm up then
move it to the side towards the thumb and to the side towards the little finger. Exercises on the
fingers and toes : Flexion — extension, grasp the fingers then straighten them. Abduction —
adduction, stretch then close the fingers again. Foot exercises : Abduction — adduction, move
the foot away from the body then move it in the opposite directionRepeat the above
movements slowly (do the movements 1 day 2 times), if the patient feels pain, please stop the
movement. The patient did range of motion exercises, there was an increase in muscle strength.
On the first day to the fifth day there was no increase in muscle strength, but when entering the
sixth day of training, the patient had an increase in muscle strength. The results of the increase
in muscle strength are shown in the following image.

11/02/2024 12/02/2024 13/02/2024 14/02/2024 15/02/2024 16/02/2024 17/02/2024

Picture 1. Results of Muscle Strength Assessment After Intervention

Evaluation

On the first day to the fifth day after the range of motion exercise intervention from February
10 to February 14, 2024, there was no increase in muscle strength, especially in the lower
extremities, because the patient's lower extremities had decubitus wounds on the thighs and
buttocks. Evaluation on the sixth day, February 15, 2024 at 16:00 WIB, there was a family
response stating that the patient's upper extremities were observed to experience muscle
contractions without movement, but there was no increase in muscle strength in the lower
extremities. On the seventh day, February 16, 2024 at 08:00 WIB, which stated that the
patient experienced muscle contractions in the lower extremities but there was no movement.
On the eighth day, February 17, 2024 at 12:00 WIB, a family response was obtained, namely
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that the patient's upper extremities had slow movements, but the movements could not be
moved freely, for example, moving up or down. After carrying out range of motion exercises,
there was a visible change in physical mobility, with the criteria being increased limb
movement and increased muscle strength.

DISCUSSION

Non-hemorrhagic stroke patients often experience neuromusculoskeletal problems that can
limit range of motion. Due to reduced muscle strength, balance, and coordination after a
stroke, walking can be a challenge for patients, making daily activities more difficult
(Agonwardi & Budi, 2016). One of the clinical signs and symptoms of stroke is paralysis of
the limbs (Eka et al., 2019). Because stroke can affect anyone, men or women, young or old
with an age range of 35 to 85 years, this condition is worrying (Leniwia et al., 2019). Mobility
is influenced by a number of factors, starting from lifestyle. An unhealthy lifestyle such as
diet, exercise patterns, and limited mobility can have a negative impact on a person's mobility.
Age and developmental stage can also affect, for example, as a person gets older, muscle
strength can decrease (Maljuliani et al., 2023). Based on the results of a case study that has
been conducted on patient Mrs. W, it shows that the patient experienced weakness of the
limbs which was characterized by a decrease in muscle strength values. Analysis of patient
data Mrs. W on the first day before being given range of motion exercises, the patient
experienced a decrease in muscle strength and the patient's muscle strength value was 0,
which means no muscle strength at all. After range of motion exercises were carried out for 8
days with a frequency of 16 times, the patient experienced an increase in muscle strength, for
upper extremity muscle strength the increase was 2, which means there was movement but the
movement could not fight gravity. Lower extremity muscle strength increased only by 1,
which means there was muscle contraction but no movement. The purpose of range of motion
exercises is to prevent contracture or muscle stiffness and to improve neurological function
(Sholihany et al., 2021)

Providing range of motion and tilting exercises to the right and left is one type of
rehabilitation exercise that is very successful in increasing motor activity and reducing
disability in stroke patients ((Eva Agustina et al., 2021). Decreased joint elasticity and muscle
atrophy can be avoided with ROM exercises. To assess the ability of joints and muscles to
move, increase muscle tone, prevent joint stiffness and improve blood circulation, physical
exercise is very important for non-hemorrhagic stroke patients (Hardika et al., 2020). The idea
of range of motion exercises is to train the muscles of the neck, fingers, arms, elbows,
shoulders, legs and ankles, at least twice a day with care and prevent patients from getting
tired quickly. ROM exercises should be done according to time, such as after bathing or
routine care. ROM can train muscle tone and improve blood circulation and if ROM is done
regularly and done in a relaxed manner it will increase muscle stimulus, joints and nerves, to
respond to the motoric function of muscle tone in the trained extremities (Agusrianto &
Rantesigi, 2020). This is in accordance with a case study conducted by Melinia Nira and Erika
Dewi (2024), muscle strength after getting ROM exercises for 5 days, done 2 times in the
morning and evening, the results showed an increase in muscle strength in both patients.
Before being given the exercise, Mrs. S got a ratio of 0: 2 and the second patient Mr. A got a
ratio of 1: 2, muscle strength increased after being given ROM (Nira Natasya & Dewi
Nooratri, 2024a)

This is in accordance with Kristiani's research (2018) on the effect of range of motion

exercises on muscle strength in stroke patients in the Sidotopo Surabaya Health Center area.
The results of the study showed that after one month of range of motion exercises, the muscle
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strength of stroke patients increased from scale 3 to scale 4 and from scale 4 to scale 5. This
exercise was carried out twice for five days (Kristiani et al., 2017) This study is supported by
research by Nira Natasya and Dewi Nooratri (2024) on the effect of passive ROM on changes
in muscle strength in stroke. According to the researchers, after ROM was carried out twice a
day for five days, namely in the morning and evening, the patient's muscle strength scale was
at number 2. Both patients experienced an increase in power and muscle strength (Nira
Natasya & Dewi Nooratri, 2024). This study is also in line with Rahmadani and Rustandi
(2019), from a sample of 20 respondents it was concluded that ROM is very useful in
increasing muscle endurance in non-hemorrhagic stroke patients who experience disorders in
their limbs (Rahmadani & Rustandi, 2019). The patients studied received intervention,
namely range of motion exercises to increase muscle strength. Patients were evaluated for 8
days with a frequency of 16 consecutive times. The effects of range of motion exercises aim
to increase muscle strength and avoid or prevent recurrent strokes (Rahmadani & Rustandi,
2019b). When someone has a stroke, they are more likely to experience problems with their
limbs, which limits and inhibits their range of motion (Jessyca et al., 2021) Patients who have
a stroke and experience paralysis on one side of the limb, they cannot move because their
muscles lose muscle tone. Untreated immobilization can result in complications such as
abnormal tone, orthostatic hypotension, deep vein thrombosis and contractures (Nira Natasya
& Dewi Nooratri, 2024). One of the reasons why stroke patients have lower joint mobility is
the occurrence of contractures (Hardika et al., 2020Db).

ROM exercise therapy is one of the advanced therapies for stroke patients which aims to
increase cerebral blood flow, minimize the resulting smallpox to improve sensory motoric
function (Lee & Kim, 2020). This is in line with research conducted by Nonok Karlina, Erida
Fadila, Fega Nurpuji (2023) namely ROM can provide a greater effect on the motoric function
of the extremities in stroke patients (Karlina et al., 2023). The results given after doing ROM
exercises are maintaining flexibility and muscle strength, maintaining joint mobility and
preventing deformity, stiffness and contracture. Patients with hemiparase stroke are
immediately treated with curative measures such as medication, rehabilitative measures with
physiotherapy in the form of passive or active ROM exercises (Indrawati et al., 2019). The
success of ROM must be influenced by the patient's compliance and willingness to increase
muscle strength.

CONCLUSION

Based on research conducted at UNS Hospital, an assessment has been conducted on Mrs.
Unknowingly, GCS 7 E2V3M2, there is weakness of the upper and lower extremities. The
diagnosis of the disorder is a physical mobility disorder with ROM (Range Of Motion)
exercises carried out 2 times a day for 8 days. The results of the ROM exercise are that on the
first day before the procedure the patient had muscle strength in the upper and lower
extremities O: total paralysis, no muscle strength at all. On the fourth day, there was a change
in upper extremity muscle strength, namely 1: no movement, but there was muscle contraction
when palpated and in the lower extremities muscle strength was exactly 0. On the eighth day,
there was an increase in upper and lower extremity muscle strength, the value of muscle
strength in the upper extremities was 2: there was movement, but this movement was unable
to fight gravity. And for the value of muscle strength in the lower extremities 1: no
movement, but there was muscle contraction when palpated. Based on the results and
conclusions, families or nurses should do ROM exercises, because these exercises help stroke
patients avoid permanent paralysis. It is hoped that in further research, this case study can be
conducted with a diverse number of participants.
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