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ABSTRACT

ARTI,CLE HISTO_RY Stroke is a serious, life-threatening medical condition in which poor blood flow to the brain
Received [20 Mei 2023] leads to cell death. Patients who are suffering from stroke certainly have various kinds of
Revised [25 Mei 2023] problems, one of which is body weakness (paresis) limitations in grasping. The problem of
Accepted [30 Juni 2023] the research is that there are still many cases of stroke patients with a decrease in grasping
strength at Siti Aisyah Hospital, Lubuklinggau City. The purpose of this study is to determine
the effect of Constraint Induced Movement Therapy on gripping strength in stroke

Keywords : ) patients.This study uses a type of quantitative research with a pre-experimental design
Stroke, Constraint Induced approach with a one-group pre-test-post test design, namely research carried out for a
Movement ‘Therapy, population group of 60 patients and a sample of 10 patients. The bivariate statistical analysis
Hemiparesis. method used in this study is the Paired T Test.The results of the study obtained the average

his i value of grasping strength before Constraint Induced Movement Therapy, which was 9,150.
T '_S IS an open access The results obtained the average value of grasping strength after Constraint Induced
article under the CC-BY-SA  Movement Therapy which was 12,950. The results of the bivariate analysis test with the T

license test showed that there was an effect of Constraint Induced Movement Therapy on grasping

strength in stroke patients with a p value = 0,000.The results of the study suggest to provide
@ @ @ Constraint Induced Movement Therapy exercises with longer application and are expected to
[N By SA | be used to administer Constraint Induced Movement Therapy to stroke patients who

experience grasping weakness.

INTRODUCTION

The government's programme to prevent and control stroke includes developing strategies to
reduce the prevalence of stroke in Indonesia. Starting with strengthening public health promotive and
preventive efforts such as campaigning for consumption of balanced nutritious food, maintaining
blood sugar levels, routine physical activity and last but not least, routine health checks at least once
every 6 months. Next, is strengthening health services for stroke. The Minister said that currently the
number of health service facilities and surgeons is inadequate. In addition, the fulfilment of health
workers is also very necessary. Another effort being made by the Government is the utilisation of
digital technology in improving stroke services in all health facilities. The Minister of Health wants
stroke health services to continue to develop along with the times (Ministry of Health, 2022).

According to data from the World Stroke Organisation in 2022, there are 12,224,551 new cases
each year and 101,474,558 individuals currently living have experienced a stroke. According to World
Stroke Organisation (WSO) data 13.7 million new strokes occur annually, and approximately 5.5
million people die from stroke. The incidence of stroke increases with age. About 60% of all strokes
occur in people under the age of 70 years and about 8% under 44 years (Lindsay et al., 2019). Based
on the results of the Basic Health Research (Riskesdas 2020), in Indonesia alone the incidence of
stoke shows an increasing trend in stroke disease with a total of 1.7 million cases (Beyer et al., 2020).
The province with the highest stroke prevalence (per cent) in Indonesia is Maluku province at 14.7%,
and the lowest is Papua province at 4.1%. Men and women have similar stroke prevalence rates,
11% and 10% respectively (10.95). Meanwhile, the prevalence rate of stroke in South Sumatra
Province in 2018 was 22,013 people (10%), the incidence rate of stroke in Palembang City alone in
2020 was 601 people (South Sumatra Health Office, 2020).

Based on data obtained from the medical records of Siti Aisyah Hospital in 2021 there were 27
stroke patients, in 2022 there were 32 stroke patients, in 2023 there were 44 stroke patients. In 2024
there were 60 stroke patients obtained during 2024 at Siti Aisyah Hospital. Stroke patients at Siti
Aisyah Hospital during the last 3 years have increased. According to data on visits and
hospitalisations at Siti Aisyah Hospital, stroke patients who experience body weakness, especially in
the upper extremities, which results in patients being unable to grasp, resulting in the inability of
patients to carry out daily activities as many as 47 patients. Siti Aisah Hospital is one of the local
government-owned hospitals located at Jalan Lapter Silampari No.20, Air Kuti Village, Lubuklinggau
Timur 1 District.

Patients who suffer from stroke, usually experience many functional disorders, such as motor,
psychological or behavioural disorders, where the most typical symptoms are hemiparesis, loss of
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sensation of the face and extremities, speech difficulties and partial vision loss. Approximately 80% of
survivors have motor impairments of the upper extremities that severely affect their ability to perform
activities of daily living (ADLs), as well as social participation. The severity of upper limb paresis
especially grip strength is an independent determinant of post-stroke basic activities of daily living
(ADL) outcomes.

Patients who are suffering from stroke certainly have a variety of problems, one of which is
body weakness (paresis), limitations in grasping so that it can affect individuals in carrying out daily
activities. This will make stroke patients need help from family or other people in fulfilling their daily
needs. Stroke patients will generally experience weakness in the muscles of the limbs, especially in
the upper extremities of the patient. In addition to muscle weakness, muscle wasting can also occur
due to decreased activity in the extremities, causing weakness in grasping. To prevent muscle
atrophy caused by grasping weakness, therapy is carried out to increase the grasping strength of
stroke patients.

Various kinds of exercises and techniques have been carried out in the field of nursing and
have been developed to enrich and complement the science in overcoming physical and functional
disorders including grasping strength functions that experience hemiparesis due to neurological
lesions in the central nervous system in stroke patients, including by providing Constraint Induced
Movement Therapy (CIMT) interventions. CIMT exercise is a rehabilitation exercise that can be done
to prevent disability in patients suffering from stroke. CIMT aims to improve nerve function disorders
by teaching patients to move their body parts that experience weakness (paresis).

Treatment related to muscle weakness grasping in patients at Siti Aisyah Hospital with
physiotherapy collaboration therapy according to doctor's recommendations only and lack of
therapeutic education that can be done by nurses. Stroke patients who should receive treatment for
hemiperasis are at risk of further weakening grip strength due to lack of treatment related to grip
strength, so a method is needed that can increase the grip strength of stroke patients, namely
physical therapy that can increase grip muscle strength is occupational therapy in the type of
Constraint Induced Movement Therapy (CIMT).

A large number of approaches for the improvement of grasping strength of stroke patients but
CIMT (Constraint Induced Movement therapy) has proven to be a solution to regain upper extremity
function of grasping strength especially in chronic stroke. It is a known fact that recovery of hand
motor function is usually incomplete, 2/3 of patients still suffer from very severe motor impairment,
which significantly impacts on individual disability and activities of daily living. CIMT is a therapeutic
strategy of repetitive exercises on the paralysed arm and limiting the use of the non-paralysed arm.
This is important to stimulate neuroplasticity activity. MRI imaging results prove that the size of the
paralysed hand cortex representation expands after CIMT therapy (Kuthiala, 2020).

The results of an initial survey conducted by researchers at Siti Aisah Hospital on 27-10 April
2024 there were 21 respondents with stroke, obtained as many as 17 people with hemiparesis
grasping strength in patients with stroke patients below 20 kg. Based on research by Yoza M.F., Nia
K.M., Syafrisar M.A, (2023), showed that. The results of research on the effect of Constraint Induced
Movement Therapy (CIMT) on the functional ability of the upper extremities of stroke patients have a
positive impact in improving the functional status of the upper extremities in stroke patients with
haemiparesis, with p value = 0.000. This exercise is relatively easy to perform using simple
equipment. The implementation of rehabilitation carried out in the early stages provides good results.

The results of research conducted by Roboth et al (2020) on subacute stroke patients, found
that CIMT therapy can significantly improve the functional ability of the upper extremities on the
paresis side (P <0.0001). CIMT therapy was found to have a superior effect compared to mirror
therapy after 30 days of treatment. There was a significant increase in upper limb functional ability
between pre and post test results in the CIMT treatment group (Roboth, 2020).

RESEARCH METHODS

This study uses a type of quantitative research with a pre-experimental design approach. The
method used was one group pre-test-post test, which is research conducted for one group (Supardi,
2013). In this study, the treatment or intervention given is the independent variable, namely Constraint
Induced Movement Therapy (CIMT), while the variable assessed or measured is the dependent
variable, namely the ability to grasp the upper extremities that experience weakness. The population
obtained in this study were all stroke patients at Siti Aisyah Hospital, which in the last 4 months
totalled 60 stroke patients consisting of 31 male patients and 29 female patients. Using a purposive
sampling approach is a way of determining a sample based on the problems and objectives in the
study.
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RESULTS
Table 1 Average Grasping Strength Before Constraint Induced Movement Therapy in Stroke
Patients at Siti Aisyah Hospital, Lubuklinggau Cit
Variable Std. Minimum Value Maximum Value

Deviation of Gripping of Gripping

Strength in Strength in

Stroke Patients Stroke Patients

Grasping Strength Before 9,150 5,5078 15 18,0
Constraint Induced Movement
Therapy in Stroke Patients

Based on table 1, it can be seen that the average grasping strength before Constraint Induced
Movement Therapy in Stroke Patients obtained an average value of 9.150, with a standard deviation
of 5.5078, the strength of grasping before Constraint Induced Movement Therapy in Stroke Patients
obtained the results of grasping measurements before Constraint Induced Movement Therapy in
stroke patients the highest was 18.0 and the lowest was 1.5.

Table 2 Average Grasping Strength after Constraint Induced Movement Therapy in Stroke

Patients at Siti Aisyah Hospital Lubuklinggau Cit

Variabel Std. Minimum Value Maximum Value
Deviation of Gripping of Gripping

Strength in Strength in Stroke

Stroke Patients Patients

Gripping Strength After 12,950 6,1167 4,0 22,0
Constraint Induced

Movement Therapy in

Stroke Patients

Based on table 2, it can be seen that the average upper grasping strength after Constraint
Induced Movement Therapy in Stroke Patients obtained an average value of 12.950, with a standard
deviation of 6.1167, the strength of grasping after Constraint Induced Movement Therapy in Stroke
Patients obtained the measurement of grasping strength after Constraint Induced Movement Therapy
in Stroke Patients the highest was 22.0 and the lowest was 4.0.

Table 3 Effect of Constraint Induced Movement Therapy (CIMT) on Gripping Strength in Stroke
Patients At Siti Aisyah Hospital Lubuklinggau Cit
Grasping strength in stroke

patients before and after

Constraint Induced Movement
Therapy

Based on table 5 above, the results of statistical tests obtained the strength of grasping in
stroke patients with a p value of 4.0. grasping strength in stroke patients with a p value = 0.000, which
means <0.05 (a) so it can be concluded that there is an effect of Constraint Induced Movement
Therapy on grasping strength in stroke patients at Siti Aisyah Hospital, Lubuklinggau City, 2024

DISCUSSION
Grasping Strength Before Constraint Induced Movement Therapy in Stroke Patients

Based on the results of the study, it was found that the average grasping strength before
Constraint .Induced Movement Therapy in Stroke Patients obtained an average value of 9.150, with a
standard deviation of 5.5078, the grasping strength before Constraint Induced Movement Therapy in
Stroke Patients obtained the highest grasping measurement before Constraint Movement Therapy in
stroke patients was 18.0 and the lowest was 1.5.

Death of brain tissue due to stroke can cause muscle weakness in the affected limbs such as
the fingers. This condition affects the patient's ability to move and quality of life. Muscle strength in the
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limbs includes hand grip strength. Orem's self-care theory can be applied to musculoskeletal patients,
especially stroke patients with musculoskeletal system disorders. Patients with musculoskeletal
disorders will experience a long process in healing, so that the daily activities of stroke patients are
limited. The role of nurses in applying Orem's self-care theory is to help improve the patient's ability to
be independent which will improve the patient's quality of life.

Hemiparesis is the most common impact after stroke, affecting more than 80% of patients in the
acute phase and 40% in the chronic phase. Rehabilitation techniques have been shown to be more
successful in restoring lower extremity function than upper extremity. However, upper limb function is
more important for independent living.

According to Elisabeth and Lestari (2017), joint motion exercises performed can cause
stimulation that can activate neuromuscular chemical processes. Neuromuscular stimulation can
increase the muscle fibres of the extremities through the formation of acetylcholine resulting in
contraction, this process through mitochondrial metabolism in muscle cells so that it can produce
energy used by the extremities to contract. CIMT is a rehabilitation therapy programme to improve
upper limb motor abilities, which is carried out by means of restraints carried out on the healthy hand
and the weak side is given a stimulus to move more actively (Nasb, 2019).

This therapy aims to improve the motor skills of the upper extremities on the side that has
hemiparese in stroke patients. This therapy comes from the continuous learning process of the limbs
so that the injured peripheral or central nervous system will form repetitive movements to complete
the task. One of the benefits of CIMT is to generate neuroplasticity in stroke patients who experience
weakness in the limbs, as well as increase the number of neurons in the body for limb movements
that experience weakness in stroke patients (Elisabeth and Lestari, 2017).

Grasping Strength After Constraint Induced Movement Therapy in Stroke Patients

Based on the results of the study, it was found that the average upper grasping strength after
Constraint Induced Movement Therapy in Stroke Patients obtained an average value of 12.950, with a
standard deviation of 6.1167, the strength of grasping after Constraint Induced Movement Therapy in
Stroke Patients obtained the measurement of grasping strength after Constraint Induced Movement
Therapy in the highest stroke patients was 22.0 and the lowest was 4.0. Based on the research facts
above, it is argued that after Constraint Induced Movement Therapy, the grasping strength of stroke
patients is mostly in the good category and respondents are able to improve their grasping ability than
before Constraint Induced Movement Therapy. This shows that the provision of CIMT can have a
positive impact on increasing grasping strength in stroke patients.

Based on the results of research (Roboth et al, 2020) it can be concluded that the provision of
Constraint Induced Movement Therapy therapy is effective in increasing grasping strength in stroke
patients. Rehabilitation of stroke patients takes a relatively long time. Significant improvement in the
lower extremities from before and after CIMT, because the range of motion and muscle tone of the
upper extremities are used more often. Respondents experienced an increase in grasping strength so
that they experienced increased strength and muscle contraction much better than the range of
motion of the upper extremity joints in stroke survivors. A more significant increase in grasping
strength because respondents were enthusiastic about doing CIMT exercises.

Constraint Induced Movement Therapy (CIMT) is a therapy whose purpose is to improve nerve
function by motivating patients to move weak body parts. By doing CIMT exercises regularly, with
good concentration, long duration and amount of exercise is one of the factors in getting changes in
motor function. Grasping strength is one of the motor changes that are improved.

This is because the motor function of grasping strength is a daily activity, so lesions in the brain
that result in limb weakness will greatly hinder and interfere with a person's daily abilities and
activities. Movement in the hand can be stimulated with grasping function exercises carried out
through three stages, namely opening the hand, closing the fingers to grasp the object and adjusting
the grasping strength. Constraint Induced Movement Therapy (CIMT) applies techniques that aim to
reintegrate the affected hand in the performance of Activities of Daily Living (ADLs). In some cases,
the initial level of brain reorganisation occurs in parallel with increased spontaneous, more affected
hand use, would suggest that changes in brain plasticity support the therapeutic effect. CIMT serves
to mobilise the fingers of the grasping hand.

In a study conducted by Roboth et al (2020) on subacute stroke patients, it was found that
CIMT therapy could significantly improve the functional ability of the upper extremity on the paresis
side (P <0.0001). From the results of reviewing the article, it is concluded that Constraint-Induced
Movement Therapy can improve tone that is experiencing weakness and if done continuously can
stimulate, stimulate the surrounding muscles to contract so that it can increase grip strength in stroke
patients.
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Effect of Constraint Induced Movement Therapy (CIMT) on Gripping Strength in Stroke
Patients

Based on the results of univariate analysis, the statistical test results obtained differences in the
average value of grasping strength in stroke patients before CIMT intervention, namely 9.150 and
increased after CIMT intervention, namely 12.950. Based on bivariate analysis with a p value = 0.000,
means <0.05 (a) so it can be concluded that there is an effect of Constraint Induced Movement
Therapy on grasping strength in stroke patients at Siti Aisyah Hospital Lubuklinggau City. This shows
that there is a difference in the average value of grasping strength between before and after
Constraint Induced Movement Therapy.

The results of the study respondents aged 60 years and over as many as 6 elderly patients and
4 patients aged 50 years, respondents with male gender 6 and female 4 patients. Based on the
measurement results men are the dominant respondents. The effect of grasping strength will vary
depending on gender and age.CIMT exercises that are programmed and carried out continuously and
regularly can provide optimal results, because the more often the joints are moved regularly with the
right technique and slowly, it can increase grasping strength and nerve response in stroke patients in
grasping strength which was initially lacking to increase.

Age is one of the risk factors for stroke that cannot be changed. Elderly age is an important
predictor of functional and cognitive outcomes of chronic period stroke. The increasing age of a
person in adulthood is followed by the destruction of body tissues which causes a decrease in muscle
ability and other organ functions. The decline in the ability to perform activities and work ability
decreases due to the gradual shrinkage of body tissues (Mulyadi, 2018).

According to researchers, several CIMT exercises that are often performed are efforts that can
help stroke patients improve grasping strength to prevent disability and complications. Theory and
results are continuous so that there is an effect of giving Constraint Induced Movement Therapy
(CIMT) on grasping strength in stroke patients. In addition, the latest post-stroke clinical care
guidelines describe CIMT therapy as an intervention that has evidence of benefit for stroke survivors
with mild to moderate upper extremity haemiparesis.

The results of parallel research conducted by Palacky (2020) use the CIMT method using
everyday equipment to improve functional ability and independence in the upper extremities in stroke
patients. From the results of the research conducted, the provision of CIMT therapy for 1 hour for 3
consecutive days carried out on 11 respondents has increased, which is known that the mean value
of grasping strength before CIMT is increased after CIMT can improve the ability to grasp to stroke
patients with a p-value of 0,000. This means that there is a significant difference between the pre and
post grasping strength of the intervention carried out for 1 hour each meeting.

CIMT is a therapy for stroke patients to restore their condition to a better state. with CIMT
coupled with exercises whose intensity, concentration, duration & amount of exercise are important
factors in making changes in motor function and brain organisation. CIMT evokes neuronal plasticity
in stroke patients, increases the number of neurons associated with movement of the extremities that
are hemiparesis in stroke and increases blood flow to the sensory and motor cortex so as to cause
replacement of visible structures in cortical areas.

Research results Mulyadi, E., Wardy, A.. Sofiani, Y. (2018) entitled ‘Comparison of the Effect of
Range of Motion (ROM) Upper Extremity with Constraint Induced Movement Therapy (CIMT) on
Grasping Strength in Post Stroke Patients at Rsi Assyifa Kota Sukabumi’ CIMT, namely the pre-test
value of ROM and CIMT actions obtained a p-value of 0.917 This indicates there is no significant
difference in pre-test grasping strength before ROM and CIMT interventions. This indicates there is a
significant difference in post-test grasping strength. For results with CIMT intervention, there is an
effect of CIMT training on increasing grasping strength with a p-value of 0.015. In this study, age and
gender affect the grasping strength of stroke patients. The decline that occurs with increasing age in
muscle cells is determined by the maturity of the cells themselves in adulthood. These cells will
relatively be able to survive or experience little change as long as a person is still doing exercise or
physical activity. Compared to men, women lack a sturdy skeletal system that lacks strength.
Meanwhile, weakness in some joints, especially the lack of strength of the joint capsule, can result in
limited movement. According to research by Yoza M.F, Nia K.M., Syafrisar M.A. (2023) ‘The Effect of
Constraint Induced Movement Therapy on the Functional Ability of Upper Extremities in Stroke
Patients’ One of the latest nursing interventions proven to provide great benefits in restoring
movement and functional abilities in post-stroke patients is constraint induced movement therapy
(CIMT).The purpose of this study was to determine the effect of applying the Constraint Induced
Movement Therapy (CIMT) method with everyday equipment in improving functional ability and
independence of the upper limbs in stroke patients.Family support is needed in the application of
CIMT so that the motor stimuli of the upper limbs of stroke patients are increased.The results of the
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paired t test analysis showed that there was an effect between Constraint Induced Movement
Therapy on the functional abilities of the upper limbs of stroke patients (p value = 0.000).

From the discussion of the results of the study, the grasping strength of stroke patients varies
depending on age, gender, family support and patient motivation or available support systems and
patient activity coping skills are needed in carrying out this therapy in order to influence the
application of CIMT in patients.Age has a very strong relationship with complaints of grasping
strength, where when individuals reach old age the average strength decreases by 20%.The influence
of age can be related to the improvement of neurological function in stroke patients, possibly related
to some of the damage experienced. The results of parallel research conducted by Palacky (2020)
use the CIMT method using everyday equipment to improve functional ability and independence in
the upper extremities in stroke patients.From the results of the research conducted, the provision of
CIMT therapy for 1 hour for 3 consecutive days carried out on 11 respondents has increased, which is
known that the mean value of grasping strength before CIMT is increased after CIMT can improve the
ability to grasp to stroke patients with a p-value of 0,000.

This means that there is a significant difference between the pre and post grasping strength of
the intervention carried out for 1 hour each meeting. CIMT is a therapy for stroke patients to restore
their condition to a better state. with CIMT coupled with exercises whose intensity, concentration,
duration & amount of exercise are important factors in making changes in motor function and brain
organisation. CIMT evokes neuronal plasticity in stroke patients, increases the number of neurons
associated with movement of the extremities that are hemiparesis in stroke and increases blood flow
to the sensory and motor cortex so as to cause replacement of visible structures in cortical areas.
Research results Mulyadi, E., Wardy, A..Sofiani, Y. (2018) entitled ‘Comparison of the Effect of Range
of Motion (ROM) Upper Extremity with Constraint Induced Movement Therapy (CIMT) on Grasping
Strength in Post Stroke Patients at Rsi Assyifa Kota Sukabumi’ CIMT, namely the pre-test value of
ROM and CIMT actions obtained a p-value of 0.917 This indicates there is no significant difference in
pre-test grasping strength before ROM and CIMT interventions.This indicates there is a significant
difference in post-test grasping strength.For results with CIMT intervention, there is an effect of CIMT
training on increasing grasping strength with a p-value of 0.015.In this study, age and gender affect
the grasping strength of stroke patients.The decline that occurs with increasing age in muscle cells is
determined by the maturity of the cells themselves in adulthood.

CONCLUSIONS AND RECOMMENDATIONS

Conclusion

1. The average grasping strength before Constraint Induced Movement Therapy in Stroke Patients at
Siti Aisyah Hospital Lubuklinggau City in 2024 is 9.150.

2. The average grasping strength after Constraint Induced Movement Therapy in Stroke Patients at
Siti Aisyah Hospital Lubuklinggau City in 2024 is 12.950.

3. There is an effect of Constraint Induced Movement Therapy on Gripping Strength in Stroke
Patients at Siti Aisyah Hospital, Lubuklinggau City in 2024 using the paired t-test statistical test
obtained a p value of 0.000 (p <a 0.05).

Recomendation

Practical advice for the Siti Aisyah Hospital Lubuklinggau City, especially the inpatient room
with stroke patients can make Constraint Induced Movement Therapy as a non-pharmacological
therapy to increase grip muscle strength in stroke patients who experience muscle weakness.
Suggestions for nurses should nurses be able to motivate stroke patients to do CIMT exercises and
are expected to be used to provide CIMT to stroke patients who experience grasping weakness.
Suggestions for patients so that they can continue to carry out Constraint Induced Movement Therapy
in accordance with the SOP independently.
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