
Jurnal

Komprehensif
Keperawatan

(Comprehensive Nursing Journal)

A Journal of Nursing Values, Innovation, Collaboration, 
and Global Impact

Volume 12, Issue 2, April 2026

Published by STIKep PPNI Jawa Barat
ISSN 2354-8428, e-ISSN 2598-8727



Original Article 

Jurnal Keperawatan Komprehensif, Volume 12 Issue 2, April 2026 

 
 

341 

 

Passive Range of Motion Intervention to Improve Physical Mobility in 
a Hemorrhagic Stroke Patient After External Ventricular Drainage:  

A Case Study  
 

Siti Komariah1, Tentry Fuji Purwanti1, Budi Rustandi1, Lisbet Octovia Manalu1 
 

1Institut Kesehatan Rajawali 
 

 
 
 
Jurnal Keperawatan Komprehensif 
(Comprehensive Nursing Journal) 
 
Volume 12 (2), 341-347 
https://doi.org/10.33755/jkk.v12i2.1005 
 
Article info 
 
Received : March 17, 2026 
Revised : April 17, 2026 
Accepted : April 23, 2026 
Published : May 20, 2026 
 
Corresponding author 

Siti Komariah*  
Institut Kesehatan Rajawali 
Jl. Rajawali Barat No.38, Maleber, Kec. Andir, 
Kota Bandung, Jawa Barat 40184 
Telp.: (022) 6079141 
Email: skomariah831@gmail.com 
 
Citation 
Komariah, S., Purwanti, T. F., Rustandi, B., & 
Manalu, L. O. (2026). Passive range of motion 
intervention to improve physical mobility in 
a hemorrhagic stroke patient after external 
ventricular drainage: A case study. Jurnal 
Keperawatan Komprehensif (Comprehensive 
Nursing Journal), 12(2), 341–347. 
https://doi.org/10.33755/jkk.v12i2.1005. 
 
Website 
https://journal.stikep-ppnijabar.ac.id/jkk 
 
This is an Open Access article distributed 
under the terms of the Creative Commons 
Attribu tion-NonCommercial 4.0 
International License 

 
 
p-ISSN : 2354 8428 
e-ISSN:  2598 8727 

Abstract 

Background: Hemorrhagic stroke is a life-threatening 
neurological disorder that often leads to significant motor 
impairment due to intracranial bleeding, elevated intracranial 
pressure, and disrupted neuromuscular function. Patients in 
intensive care settings are highly susceptible to complications 
related to prolonged immobility, including joint stiffness, muscle 
weakness, atrophy, contractures, impaired circulation, and 
pressure injuries. Passive Range of Motion (ROM) exercises are 
commonly applied as a nursing intervention for patients who are 
unable to perform voluntary movement, aiming to preserve joint 
mobility and prevent musculoskeletal deterioration. 
Objective: This case study aimed to describe the implementation 
of nursing care in a hemorrhagic stroke patient with impaired 
physical mobility following External Ventricular Drainage (EVD), 
with a focus on the application and evaluation of passive ROM 
exercises in the General Intensive Care Unit (GICU). 
Methods: A descriptive case study design was employed involving 
a female patient with hemorrhagic stroke who underwent EVD 
placement. Data were collected through comprehensive nursing 
assessment, direct observation, interviews, and medical record 
review. Passive ROM exercises were administered twice daily for 
10–15 minutes using controlled movements of the upper and 
lower extremities. Neurological status, hemodynamic stability, 
and EVD function were continuously monitored. 
Results: Over a five-day period, gradual improvement was 
observed. Muscle strength increased by one grade, joint mobility 
improved by approximately 10 degrees, and the Glasgow Coma 
Scale reached 12. No complications related to the intervention or 
EVD were identified. 
Conclusion: Passive ROM may be safely incorporated into nursing 
care for hemorrhagic stroke patients with EVD and may help 
maintain joint function and reduce immobility-related 
complications, although outcomes are influenced by multiple 
clinical factors. 

Keywords: Hemorrhagic stroke; passive range of motion; 
impaired physical mobility; external ventricular drainage; nursing 
care; critical care. 

 

 
INTRODUCTION 

Neurological disorders continue to represent a 
major global health challenge, contributing 
substantially to mortality, long-term disability, 

and functional dependence. Among these 
conditions, stroke remains one of the most 
critical due to its sudden onset and its potential 
to cause lasting neurological impairment, 
diminished quality of life, and increased 
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healthcare demands. Stroke occurs as a result of 
disrupted cerebral circulation, either due to 
vascular occlusion or intracranial bleeding, 
leading to neurological deficits that persist 
beyond 24 hours or result in death (1). Given its 
high prevalence and significant socioeconomic 
burden, stroke is widely recognized as a priority 
public health concern worldwide. 

In Indonesia, stroke prevalence has reached 10.9 
per 1,000 population, reflecting a considerable 
need for effective acute management, 
rehabilitation strategies, and sustained nursing 
care (2). Among the various types of stroke, 
hemorrhagic stroke is associated with higher 
mortality and more severe functional outcomes 
compared with ischemic stroke. Intracerebral 
hemorrhage can rapidly elevate intracranial 
pressure, compromise cerebral perfusion, and 
cause extensive neuronal damage, leading to 
profound neurological deficits (3). 

Motor impairment is one of the most prominent 
consequences of hemorrhagic stroke. Patients 
frequently present with conditions such as 
hemiparesis, reduced muscle strength, altered 
muscle tone, and impaired voluntary movement, 
all of which significantly limit their ability to 
perform daily activities independently (4,5). In 
critical care environments, these impairments 
are often compounded by decreased levels of 
consciousness, mechanical ventilation, invasive 
monitoring devices, and prolonged bed rest. 
Consequently, patients are highly susceptible to 
immobility-related complications. 

From a physiological standpoint, prolonged 
immobility contributes to reduced 
neuromuscular stimulation and muscle disuse. 
Over time, this can lead to muscle weakness, joint 
stiffness, impaired circulation, and decreased 
functional capacity. If not properly addressed, 
these conditions may progress into more serious 
complications such as muscle atrophy, joint 
contractures, venous stasis, pressure injuries, 
and delayed recovery (6,7). Therefore, 
maintaining physical mobility is a critical 
component of nursing care in stroke patients, 
particularly those in intensive care settings. 

Range of Motion (ROM) exercises are widely 
implemented as part of nursing interventions to 
preserve joint mobility and musculoskeletal 
function. Passive Range of Motion (PROM), in 
particular, is indicated for patients who are 
unable to perform voluntary movement. In this 
approach, joint movement is facilitated by the 

nurse without requiring active participation from 
the patient. Passive ROM may help maintain joint 
flexibility, preserve soft tissue integrity, stimulate 
circulation, and reduce the risk of stiffness and 
contractures (8,9). 

However, the application of mobility 
interventions in neurocritical care requires 
careful consideration, especially in patients 
undergoing External Ventricular Drainage (EVD). 
EVD is a critical neurosurgical procedure used to 
drain cerebrospinal fluid and regulate 
intracranial pressure. Despite its clinical benefits, 
EVD placement carries potential risks, including 
infection, catheter obstruction, accidental 
displacement, and instability in cerebrospinal 
fluid drainage (10,11). As a result, any nursing 
intervention involving patient movement must 
be performed with caution to avoid fluctuations 
in intracranial pressure or neurological 
deterioration. 

In recent years, early mobilization has gained 
attention as an essential component of intensive 
care management. Evidence suggests that 
structured mobilization strategies can improve 
muscle strength, reduce ICU-acquired weakness, 
and enhance functional recovery in critically ill 
patients (12–14). Nevertheless, in neurocritical 
populations, mobilization must be tailored to the 
patient’s neurological and hemodynamic 
stability, as inappropriate intervention may 
increase the risk of complications. 

Although passive ROM is commonly 
recommended as a basic nursing intervention for 
immobilized patients, there is limited detailed 
clinical evidence describing its application in 
hemorrhagic stroke patients with EVD. Most 
existing studies focus on general stroke 
rehabilitation or non-critical care populations, 
with fewer reports addressing the complexities 
of neurocritical care settings. This gap highlights 
the need for case-based clinical descriptions that 
provide practical insights into safe and effective 
nursing interventions for mobility management 
in critically ill neurological patients. 

From a clinical perspective, passive ROM 
represents a feasible and low-risk intervention 
that can be incorporated into routine nursing 
care when applied with appropriate monitoring. 
However, its implementation in patients with 
EVD requires careful assessment, strict 
adherence to safety protocols, and continuous 
evaluation of patient response. Understanding 
how this intervention can be safely integrated 
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into neurocritical care is essential for improving 
patient outcomes and preventing complications 
associated with prolonged immobility.  

This case study aims to describe the 
implementation of nursing care in a hemorrhagic 
stroke patient with impaired physical mobility 
following External Ventricular Drainage (EVD) in 
the General Intensive Care Unit (GICU), with a 
specific focus on the application, monitoring, and 
evaluation of passive Range of Motion (ROM) 
exercises as a strategy to maintain joint mobility 
and support functional recovery. 
 

METHODS  

Study Design 

This study used a descriptive case study design. 
This design was selected because it allows 
detailed exploration of nursing care 
implementation in a real clinical setting. The case 
study approach was used to describe the patient’s 
condition, nursing problems, intervention 
procedures, safety considerations, and clinical 
outcomes during care in the GICU. 

Participant 

The participant was a female patient, referred to 
as Mrs. S, who was diagnosed with hemorrhagic 
stroke and underwent EVD placement. The 
patient was treated in the GICU and experienced 
impaired physical mobility. 

The inclusion criteria were: confirmed diagnosis 
of hemorrhagic stroke, decreased physical 
mobility, reduced muscle strength, limited joint 
movement, and clinical indication for passive 
ROM exercises. Patients with unstable 
hemodynamic status, signs of worsening 
neurological condition, or contraindications to 
mobilization were excluded. The participant was 
selected using purposive sampling because her 
clinical condition matched the purpose of the 
study. 

Nursing Assessment 

The nursing assessment focused on neurological 
status, physical mobility, muscle strength, joint 
movement, vital signs, and EVD condition. 
Neurological assessment included level of 
consciousness and Glasgow Coma Scale score. 
Motor assessment included observation of limb 
movement, muscle response, and ability to 
perform voluntary movement. Joint mobility was 
assessed using range of motion measurement, 

while muscle strength was assessed using 
Manual Muscle Testing. 

The patient initially showed reduced 
consciousness and weakness in the upper and 
lower extremities. Mobility was limited, and the 
patient was unable to perform active movement 
independently. These findings supported the 
nursing diagnosis of impaired physical mobility. 

Nursing Intervention: Passive Range of 
Motion 

Passive ROM exercises were implemented as part 
of routine nursing care. The intervention was 
performed twice daily for 10–15 minutes per 
session during the observation period. 
Movements were carried out slowly, gently, and 
according to patient tolerance. 

The intervention included passive movement of 
major joints in the upper and lower extremities. 
Upper limb movements included shoulder flexion 
and extension, elbow flexion and extension, 
forearm pronation and supination, and wrist 
flexion and extension. Lower limb movements 
included hip flexion and extension, knee flexion 
and extension, and ankle dorsiflexion and 
plantarflexion. Each movement was repeated 
approximately 8–10 times, depending on the 
patient’s response. 

Before each session, the nurse assessed vital 
signs, level of consciousness, and EVD condition. 
During the intervention, the nurse monitored for 
signs of increased intracranial pressure, 
hemodynamic instability, abnormal drainage 
changes, pain response, facial grimacing, or other 
signs of discomfort. The intervention would be 
stopped if the patient showed neurological 
decline, unstable vital signs, increased drainage 
abnormality, or signs of distress. 

Outcome Measurement 

The main outcomes were muscle strength and 
joint range of motion. Muscle strength was 
evaluated using Manual Muscle Testing, with 
scores ranging from 0 to 5. Joint mobility was 
measured using a goniometer and recorded in 
degrees. Measurements were conducted before 
the first ROM intervention and after the nursing 
intervention period. 

Improvement was identified through increased 
muscle strength scores and greater joint mobility 
compared with baseline findings. Additional 
clinical outcomes included level of consciousness, 
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neurological stability, hemodynamic condition, 
and EVD safety. 

Data Collection 

Data were collected through physical 
examination, direct observation, family 
interview, and review of medical records. The 
nursing process was used as the main framework 
for organizing data. Information from different 
sources was compared to ensure consistency 
between assessment findings, clinical records, 
and observed patient responses. 

Data Analysis 

Data were analyzed descriptively. The analysis 
focused on changes in physical mobility, muscle 
strength, joint movement, consciousness level, 
and safety indicators before and after passive 
ROM implementation. The results were 
interpreted in relation to nursing care, patient 
condition, and relevant literature. 

Ethical Considerations 

Informed consent was obtained from the 
patient’s family because the patient had 
decreased consciousness. The patient’s identity 
was protected using initials. The intervention 
was part of standard nursing care and did not 
involve additional invasive procedures. Patient 
safety was prioritized through continuous 
neurological and hemodynamic monitoring, 
especially because the patient had EVD. Ethical 
principles of beneficence, non-maleficence, 
autonomy, and confidentiality were maintained 
throughout the study. 
 

RESULT  

The patient was a female diagnosed with 
hemorrhagic stroke who underwent External 
Ventricular Drainage (EVD) placement and was 
admitted to the General Intensive Care Unit 
(GICU). At the initial nursing assessment, the 
patient demonstrated decreased consciousness, 
impaired physical mobility, reduced muscle 
strength in both upper and lower extremities, and 

inability to perform active movements 
independently. The patient’s Glasgow Coma Scale 
(GCS) score on admission was 10, indicating 
moderate impairment of consciousness. Muscle 
strength assessment using Manual Muscle 
Testing showed generalized weakness with an 
average score of 2/5 in the affected extremities. 
Joint movement was limited, and passive 
movement produced mild stiffness, particularly 
in the shoulder, elbow, knee, and ankle joints. 

Passive Range of Motion (ROM) exercises were 
implemented twice daily for approximately 10–
15 minutes over a five-day observation period. 
The intervention was performed carefully with 
continuous monitoring of neurological status, 
hemodynamic stability, and EVD function. No 
interruption of the intervention was required 
because the patient remained clinically stable 
throughout the implementation period. 

Gradual improvement in physical mobility was 
observed during the intervention period. Muscle 
strength increased from 2/5 to 3/5 in the upper 
and lower extremities by the fifth day of care. 
Improvement in joint flexibility was also noted, 
with an increase of approximately 10 degrees in 
the range of motion of major joints. The patient 
showed reduced joint stiffness and better 
tolerance to passive movement compared with 
the initial assessment. 

Neurological status also improved progressively. 
The Glasgow Coma Scale increased from 10 to 12 
at the end of the observation period, indicating 
improvement in consciousness and neurological 
responsiveness. Vital signs remained stable 
during ROM sessions, and no signs of increased 
intracranial pressure, hemodynamic instability, 
or neurological deterioration were identified. In 
addition, no complications related to EVD, such as 
catheter displacement, abnormal cerebrospinal 
fluid drainage, or infection, were observed during 
the intervention period. 

The patient’s clinical progress during the 
observation period is summarized in Table 1.
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Table 1. Changes in Patient Condition Before and After Passive ROM Intervention 

Clinical Indicator Initial Assessment Day 5 Evaluation 
Glasgow Coma Scale (GCS) 10 12 
Muscle Strength 2/5 3/5 
Joint Range of Motion Limited movement with 

stiffness 
Improved by ±10° 

Joint Stiffness Mild stifness observed Reduced stiffness 
Voluntary Movement Unable to move independently Minimal spontaneous movement 

observed 
Neurogical 
Responsiveness 

Decreased responsiveness Improved responsiveness 

Hemodynamic Status Stable Stable 
EVD Function Functioning properly No complications observed 

 

 

DISCUSSION  

This case study described the use of passive ROM 
exercises as part of nursing care for a 
hemorrhagic stroke patient with impaired 
physical mobility after EVD placement. During 
five days of observation, the patient 
demonstrated gradual improvement in muscle 
strength, joint mobility, and consciousness level. 
Muscle strength increased by one grade, while 
joint movement improved by approximately 10 
degrees compared with the initial assessment. 
The patient’s Glasgow Coma Scale also improved, 
reaching 12 at the end of the observation period. 
These findings support the role of passive ROM as 
a supportive nursing intervention for critically ill 
patients who cannot move independently. In 
patients with stroke, impaired motor function 
may occur because of damage to brain areas 
responsible for movement control. When this 
condition is combined with prolonged bed rest, 
the risk of musculoskeletal complications 
increases. Passive ROM may help reduce these 
risks by maintaining joint movement, minimizing 
stiffness, and supporting peripheral circulation 
(7-9). 

The findings are also consistent with critical care 
rehabilitation principles. Early mobilization, 
including passive movement, has been associated 
with improved functional outcomes and reduced 
ICU-acquired weakness in critically ill patients 
(12-14). Although passive ROM is less intensive 
than active mobilization, it may serve as an initial 
mobility-preserving intervention when patients 
are still unable to participate actively. In this case, 
passive ROM was clinically appropriate because 
the patient had decreased consciousness and 
limited voluntary movement. 

The presence of EVD required careful nursing 
judgment. EVD management is associated with 
potential complications, including infection, 
obstruction, catheter displacement, and drainage 
disturbance (10,11). Because movement and 
positioning may influence cerebrospinal fluid 
drainage and intracranial pressure, passive ROM 
was performed cautiously. The nurse monitored 
the patient’s neurological status, vital signs, and 
EVD system before, during, and after the 
intervention. No adverse events occurred during 
the intervention period, suggesting that passive 
ROM can be safely implemented when strict 
safety precautions are followed. 

However, the observed improvement should not 
be interpreted as the direct effect of passive ROM 
alone. In neurocritical care, patient recovery is 
influenced by multiple factors, including 
stabilization of intracranial pressure, medical 
therapy, surgical management, nursing care, 
nutritional support, and the natural course of 
neurological recovery. Therefore, passive ROM 
should be understood as one component of 
comprehensive nursing care rather than the sole 
cause of improvement. 

From a nursing perspective, this case highlights 
the importance of early identification of impaired 
physical mobility. Nurses play an essential role in 
preventing complications of immobility by 
performing regular assessment, planning safe 
interventions, monitoring patient responses, and 
collaborating with the multidisciplinary team. 
Passive ROM is simple, low-cost, and feasible in 
intensive care settings, but it requires proper 
technique and safety awareness. 

This case also emphasizes the need for 
individualized care. Not all neurocritical patients 



 Passive ROM Improves Mobility After Hemorrhagic Stroke 

Jurnal Keperawatan Komprehensif, Volume 12 Issue 2, April 2026 

 
 

346 
 

are suitable for mobilization at the same level. 
Nurses must consider consciousness level, 
hemodynamic stability, intracranial pressure 
condition, EVD status, and patient tolerance 
before performing passive ROM. In patients with 
unstable vital signs or suspected increased 
intracranial pressure, the intervention should be 
delayed or stopped. 

The study has several limitations. First, this was a 
single case study, so the findings cannot be 
generalized to all hemorrhagic stroke patients 
with EVD. Second, the observation period was 
only five days, which limits the ability to evaluate 
long-term functional recovery. Third, outcome 
measurement was limited to Manual Muscle 
Testing and goniometry. Future studies should 
include larger samples, longer follow-up, and 
more comprehensive functional assessment 
tools. 

Despite these limitations, this case provides 
useful clinical insight into passive ROM 
implementation in neurocritical nursing care. 
The findings suggest that passive ROM may help 
maintain joint mobility and support early motor 
recovery when applied carefully and consistently. 
Further controlled studies are needed to evaluate 
its effectiveness in hemorrhagic stroke patients 
after EVD placement. 

 

CONCLUSION 
 

This case study showed that passive ROM 
exercises can be applied as part of 
comprehensive nursing care for a hemorrhagic 
stroke patient with impaired physical mobility 
after EVD placement in the GICU. The 
intervention was performed twice daily with 
careful monitoring of neurological status, 
hemodynamic condition, and EVD function. 

During the five-day care period, the patient 
showed improvement in muscle strength, joint 
range of motion, and consciousness level. Muscle 
strength increased by one grade, joint mobility 
improved by approximately 10 degrees, and the 
Glasgow Coma Scale reached 12 by the end of 
observation. No adverse events related to passive 
ROM were found. 

Passive ROM may serve as a supportive nursing 
intervention to maintain physical mobility and 
reduce complications of immobility in critically ill 
stroke patients. However, improvement should 
be interpreted cautiously because recovery may 
also be influenced by medical management, 
neurological stabilization, and other aspects of 

intensive care. Further research with larger 
samples and controlled designs is recommended. 

ACKNOWLEDGEMENTS 

The authors express sincere appreciation to the 
General Intensive Care Unit of RSUD Welas Asih, 
West Java Province, for their support during data 
collection. The authors also thank the patient and 
family for their cooperation and willingness to 
participate in this case study. 

FUNDING 

This study received no financial support from 
public, commercial, or non-profit funding 
agencies. 

AUTHOR CONTRIBUTIONS 

SK contributed to study conception, design, data 
collection, intervention implementation, data 
analysis, interpretation of findings, and 
manuscript preparation. TFF provided 
methodological support and assisted with data 
analysis. BR reviewed the manuscript critically 
and approved the final version. LOM contributed 
to manuscript revision and gave final approval 
for publication. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

DATA AVAILABILITY 

The data supporting the findings of this study are 
available from the corresponding author upon 
reasonable request. 
 

REFERENCES 

1. World Health Organization. Stroke 
(Internet). Geneva: World Health 
Organization; 2025 (cited 2026 Feb 5). 
Available from: https://www.who.int 

2. Kementerian Kesehatan Republik 
Indonesia. Laporan Nasional Riskesdas 
2018. Jakarta: Kementerian Kesehatan 
Republik Indonesia; 2018. 

3. Parry-Jones, A. R., Moullaali, T. J., Sandset, 
E. C., Qureshi, A. I., Anderson, C. S., & 
Steiner, T. (2025). Importance of blood 
pressure lowering in patients with direct 
oral anticoagulant-associated 
intracerebral haemorrhage in the acute 
phase and for secondary prevention. 
European Stroke Journal, 10(1_suppl), 46-
55. 

4. Ropper AH, Samuels MA, Klein JP, Prasad S. 
Adams and Victor’s principles of 

https://www.who.int/


Komariah et al. 

 

Jurnal Keperawatan Komprehensif, Volume 12 Issue 2, April 2026 
 

 
347 

 

neurology. 11th ed. New York: McGraw-
Hill Education; 2019. 

5. Lewis SL, Bucher L, Heitkemper MM, 
Harding MM. Medical-surgical nursing: 
assessment and management of clinical 
problems. 11th ed. St Louis: Elsevier; 
2020. 

6. Guyton AC, Hall JE. Textbook of medical 
physiology. 14th ed. Philadelphia: 
Elsevier; 2021. 

7. Potter PA, Perry AG. Fundamentals of 
nursing. 10th ed. St Louis: Elsevier; 2020. 

8. Istichomah. Modul praktikum 
keperawatan dasar I. Bandung: CV Media 
Sains Indonesia; 2020. 

9. Smeltzer SC, Bare BG. Brunner and 
Suddarth’s textbook of medical-surgical 
nursing. Philadelphia: Wolters Kluwer; 
2018. 

10. American Association of Neuroscience 
Nurses. Care of the patient undergoing 
intracranial pressure monitoring/external 
ventricular drainage (Internet). Chicago: 
AANN; 2021 (cited 2026 Feb 15). Available 
from: https://aann.org 

11. Dossani RH, Aldridge Z, et al. External 
ventricular drains: management and 
complications in neurocritical care. 
Neurosurg Focus. 2021;50(6):E5. 

12. Schweickert WD, Pohlman MC, Pohlman 
AS, et al. Early physical and occupational 
therapy in mechanically ventilated, 
critically ill patients. N Engl J Med. 
2009;360:1632-43. 

13. Hodgson CL, Stiller K, Needham DM, et al. 
Expert consensus and recommendations 
on safety criteria for early mobilization in 
the intensive care unit. Intensive Care Med. 
2014;40:1596-607. 

14. Arias-Fernandez P, Romero-Martin M, 
Gómez-Salgado J. Early mobilization in 
critically ill patients: a systematic review. J 
Nurs Scholarsh. 2018;50(2):140-8. 

15. Mediastuti F, et al. Passive range of motion 
intervention in immobilized patients. J 
Nurs Pract. 2019. 

16. Chen S, Meng X, et al. Complications and 
infection prevention strategies in external 
ventricular drainage: a systematic review. 
Crit Care Med. 2022;50(4):e300-9. 

17. Black JM, Hawks JH. Medical-surgical 
nursing: clinical management for positive 
outcomes. St Louis: Elsevier; 2021. 

18. Daulay NM, Hidayah A. Pengaruh latihan 
range of motion pasif terhadap kekuatan 
otot dan rentang gerak sendi ekstremitas 
pada pasien pasca stroke. J Kesehat Ilm 
Indones. 2021;6(1):22-6. 
doi:10.51933/health.v6i1.395 

19. Suprapto S, Mulat TC, Asmi AS, Muridah M. 
Application of range of motion in stroke 
patients with impaired physical mobility. J 
Edukasi Ilm Kesehat. 2023;1(2):43-8. 

20. Rahmawati R. Pengaruh range of motion 
pasif dan aktif terhadap kekuatan otot 
pada pasien stroke. Mega Buana J Nurs. 
2023;2(1):10-7. 
doi:10.59183/mbjn.v2i1.54 

21. Harmianto DP, Nurman M, Dewi S. 
Penerapan ROM untuk kekuatan otot pada 
pasien stroke non hemoragik. J Pahlawan 
Kesehat. 2025;2(1):495-506. 

22. Nur S, Wardoyo E, Al Farisi MF, Prawibowo 
H. Pengaruh penerapan ROM pasif 
terhadap peningkatan kekuatan otot pada 
pasien stroke non-hemoragik. J 
Keperawatan Bunda Delima. 
2025;7(2):173-81. 
doi:10.59030/jkbd.v7i2.184 

23. Sabma IO, Yusra A, Hardoni Y. Asuhan 
keperawatan pada pasien stroke 
hemoragik di Rumah Sakit Otak Dr. M. 
Hatta 2024. J Kebidanan Keperawatan 
Medika. 2026;1(1):6-11. 

24. Ayundari. Diagnosis dan tatalaksana 
stroke hemoragik. J Med Hutama. 
2021;3(1):402-6. 

25. Setyawan A, Rustiawati E, Hewarawti S. 
Analisis praktik klinik keperawatan pada 
pasien stroke hemoragik dengan 
intervensi inovasi manajemen tekanan 
intrakranial. J Kesehat Profesional. 
2023;3(2):45-54. 

26. Hislop HJ, Avers D, Brown M. Daniels and 
Worthingham’s muscle testing: techniques 
of manual examination and performance 
testing. 10th ed. St Louis: Elsevier; 2018. 

 

 

https://aann.org/

	1: Cover depan

