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Introduction 

Stroke is a leading cause of long-term disability worldwide, particularly among the elderly population. In 2019, an estimated 

12.2 million new stroke cases and 6.55 million stroke-related deaths were reported globally, with stroke contributing to 143 

million disability-adjusted life years (DALYs) [1]. In Indonesia, stroke remains a major cause of disability and dependence, 

often resulting in prolonged reliance on emotional and physical support from family members [2], [3]. The high incidence of 

stroke among the elderly is closely related to age-related physiological changes, including reduced vascular elasticity and 

cardiac function, as well as the presence of comorbid conditions such as hypertension, diabetes mellitus, and 

atherosclerosis. 

 
Motor dysfunction is one of the most common and disabling consequences of stroke and significantly affects an individual’s 

ability to perform daily activities and maintain independence. Longitudinal studies have demonstrated that post-stroke 

motor impairments are associated with disrupted brain connectivity patterns, which vary according to the affected 

hemisphere and evolve over time [4]. Motor impairment is frequently accompanied by decreased joint flexibility, muscle 

weakness, and abnormal muscle tone, all of which further restrict mobility and reduce quality of life. Upper limb weakness is  

a prevalent post-stroke condition, with evidence indicating that both muscle weakness and flexor synergy intrusion 

contribute to impaired motor control [5], [6], [7]. Similarly, lower limb muscle weakness—particularly in the hip and ankle 

muscles—negatively affects gait performance and balance. Previous studies have shown that strengthening interventions, 

including individualized isokinetic exercises, can improve functional outcomes and muscle performance in older stroke 

survivors [8], [9] 

 
Rehabilitation interventions play a critical role in promoting recovery and functional independence among elderly stroke 

patients. Mirror therapy (MT) is a rehabilitation technique that utilizes visual feedback to create the illusion of normal 

movement in the affected limb, thereby activating neural pathways involved in motor planning and execution. Numerous 

studies have reported that mirror therapy can significantly improve upper limb motor function, including movements of the 

shoulder, elbow, forearm, wrist, and hand [10], [11], [12], [13]. Moreover, mirror therapy has demonstrated effectiveness 

across both acute and chronic phases of stroke recovery [10], [14], making it a versatile intervention for long-term 

rehabilitation. 

 
In addition to mirror therapy, isometric contraction exercises are commonly used to improve muscle strength without joint 

movement and are particularly suitable for elderly stroke patients who may have limited tolerance for dynamic exercises due 

to spasticity or joint stiffness. Isometric contractions can enhance muscle stability, improve circulation, and help maintain 

joint range of motion. Previous studies have shown that repetitive isometric training can facilitate motor recovery by 

increasing maximal force output and reducing force variability in the paretic limb [15]. Furthermore, isometric contraction 

training has been associated with neuroprotective effects and angiogenesis, which are essential for post-stroke neural 

recovery [16]. 

 
Although mirror therapy and isometric contraction exercises have each demonstrated positive effects on motor recovery, 

evidence regarding their combined application remains limited, particularly among elderly stroke patients. Most existing 

studies have focused on single-modality interventions, leaving a gap in understanding the potential synergistic effects of 

combining visual feedback–based therapy with static muscle strengthening to address both motor control and joint flexibility 

simultaneously. 

 
The novelty of this study lies in its examination of a combined mirror therapy and isometric contraction intervention as a 

practical, low-cost, and community-applicable rehabilitation approach specifically designed for elderly individuals with 

chronic stroke. By integrating two complementary modalities, this study seeks to address complex motor impairments more 

comprehensively than single-intervention strategies. 

 
Therefore, this study aims to investigate the effect of combining mirror therapy and isometric contraction exercises on 

motor function and joint flexibility in elderly individuals who have experienced stroke. The findings are expected to 

contribute evidence-based insights for nursing and rehabilitation practices, particularly in community settings, and to 

support the development of accessible interventions that enhance functional independence and quality of life among older 

stroke survivors. 

 

Methods 

This study employed a pre-experimental one-group pretest–posttest design to examine the effects of a combined mirror 

therapy and isometric contraction exercise program on motor function and joint flexibility in elderly individuals with chronic 

stroke. This design was selected to allow preliminary evaluation of the intervention’s effectiveness in a community setting 

where access to control groups may be limited. 

 
Participants were recruited using purposive sampling from community-based stroke rehabilitation services. The inclusion 

criteria were: (1) aged 60 years or older, (2) diagnosed with stroke for more than six months, indicating a chronic phase, (3) 

able to understand and follow verbal instructions, and (4) medically stable with no severe visual impairment, orthopedic 

disorders, or other neurological conditions affecting lower limb function. All participants provided written informed consent 

prior to participation. 

 
Demographic data, including age, sex, duration of stroke, and stroke type, were collected using a structured questionnaire. 
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Motor function of the lower extremities was assessed using the Fugl-Meyer Assessment for Lower Extremity (FMA-LE), a 

widely used and validated instrument for evaluating motor recovery after stroke. The total FMA-LE score ranges from 0 to 

34, with higher scores indicating better motor function. Joint stiffness was assessed using the Modified Ashworth Scale 

(MAS), which measures muscle tone and spasticity and is commonly applied in stroke rehabilitation research. 

 
The intervention consisted of mirror therapy combined with isometric contraction exercises. Each participant received 12 

sessions over a four-week period, with sessions conducted three times per week. Each session lasted approximately 30–45 

minutes. During mirror therapy, a mirror was positioned in the sagittal plane to provide visual feedback that created the 

illusion of symmetrical movement of the lower limbs. Participants were instructed to observe the reflected movements while 

performing guided tasks. Isometric contraction exercises were performed concurrently, focusing on static contractions of 

lower limb muscles without joint movement to enhance muscle activation and stability. The intervention was delivered under 

supervision to ensure safety and correct technique. 

 
Motor function and joint stiffness were assessed at baseline (pretest) and after completion of the intervention (posttest). All 

assessments were conducted by trained personnel using standardized procedures. Descriptive statistics were used to 

summarize participant characteristics. Differences between pre- and post-intervention scores were analyzed using paired t-

tests, as the data were normally distributed. A p-value of less than 0.05 was considered statistically significant. Pre and post-

intervention differences in motor function and joint flexibility were analyzed using either paired t-tests , depending on the 

normality of the data distribution. A p-value of less than 0.05 was considered statistically significant 

 
As this study used a one-group design without a control group, the results should be interpreted with caution. The absence 

of a comparison group limits the ability to attribute observed changes solely to the intervention, as factors such as natural 

recovery or external influences cannot be fully excluded. This study is intended as a preliminary investigation, and future 

research using randomized controlled designs is recommended to strengthen causal inference. 

 

Result and Discussion 

A. Result 

The results in this study included respondent characteristics, pre and post-intervention scores for motor function and joint 

stiffness, and the effects of intervention on both outcomes. 

 
1. Characteristic of Respondents  

Table 1. Characteristic Respondents (n=30) 

Characteristic Category Frequency (f) Percentage (%) 
Age  young elderly  

(60–74 years) 
30 100% 

Sex Male 13 43% 
 Female 17 57% 
Duration of Stroke ≤ 6 months 12 40% 
 ≥ 1 year 18 60% 
 > 2 years 0 0% 

 

All respondents were classified as young elderly (60–74 years). More than half of the respondents were women (57%) and 

had suffered a stroke for one year or more (60%). These characteristics indicate that the respondents were elderly women 

who were in the early chronic phase of stroke recovery, 

 
2. Motor Function and Joint Stiffness 

 
Table 2. Motor Function and Joint Stiffness Before and After Intervention (n = 30) 

 

Variable  Min–Max Mean ± SD 
Mean 
Difference 

t-value p-value 

Motor Function 

Pre 10–31 22.17 ± 6.04 

-3.43 -11.23 0.000 
Post 11–34 25.60 ± 6.02 

Joint Stiffness 
Pre 2–4 2.93 ± 0.69 

+0.93 5.64 0.000 
Post 1–3 2.0  0.87 

*Note: Negative mean difference in motor function indicates improvement; positive mean difference in joint stiffness indicates 
reduction in stiffness. Paired samples t-test, significance at p < 0.05. 

 
The results showed that mirror therapy combined with isometric contraction significantly improved motor function and 

reduced joint stiffness in elderly stroke patients. There was a statistically significant increase in motor function scores from 
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a mean of 22.17 (SD = 6.04) before intervention to 25.60 (SD = 6.02) after intervention (p = 0.000). The paired t-test 

yielded a t-value of -11.23, indicating a strong effect of the intervention on motor function. The results of joint stiffness 

scores also showed a significant decrease from a mean of 2.93 (SD = 0.69) before intervention to 2.00 (SD = 0.87) after 

intervention (p = 0.000), with a t-value of 5.64. These findings suggest that the intervention is effective in improving motor 

recovery and increasing joint flexibility among the elderly stroke population. 

 

B. Discussion 

The findings of this study confirm that combining mirror therapy and isometric contractions can produce meaningful 

functional benefits in the elderly stroke patients. The observed improvements in motor function scores are consistent with 

previous studies highlighting the role of visual feedback and mental imagery in facilitating motor recovery. From a nursing 

perspective, improvements in motor function are clinically important because they are closely related to patients’ ability to  

perform daily activities, maintain mobility, and reduce dependence on caregivers. The reduction in joint stiffness further 

supports previous evidence suggesting that static muscle contractions enhance neuromuscular control and joint 

proprioception, both of which are essential for safe and efficient movement in elderly. 

 
Given that all participants were categorized as young elderly (60–74 years), preserved neural plasticity and muscle 

adaptability in this age group may have contributed to the positive outcomes observed. This finding suggests that even 

during the chronic phase of stroke, elderly individuals retain the capacity to respond to structured rehabilitation 

interventions. The improvement achieved after a relatively short intervention period also indicates that a structured regimen 

of 12 sessions over four weeks may provide a sufficient therapeutic dose to produce observable clinical changes. These 

results are particularly relevant in community nursing settings, where time-efficient and feasible interventions are needed. 

The findings of this study further demonstrate that the combination of mirror therapy and isometric contraction exercises 

significantly improved motor function and reduced joint stiffness in elderly stroke patients, as indicated by an increase in the 

mean motor function score from 22.17 to 25.60. These results are supported by evidence showing that mirror therapy, both 

conventional and technology-based approaches such as virtual reality, can improve upper and lower limb motor function 

through visual feedback stimulation and brain network reorganization, including activation of the mirror neuron system and 

enhanced connectivity between motor areas in both hemispheres of the brain [17], [18], [19], [20]. This neural 

reorganization plays an important role in restoring voluntary movement control, which is often impaired after stroke. 

Together, these findings support the use of a combined, low-cost, and accessible rehabilitation approach that can be 

effectively implemented within nursing-led community rehabilitation programs. 

 

Conclusion 

The combination of mirror therapy and isometric contraction exercises significantly improved motor function and reduced 

joint stiffness in elderly with chronic stroke, indicating meaningful functional gains that support mobility and independence 

in daily activities. This affordable and easy-to-implement intervention is particularly suitable for nursing-led rehabilitation in 

both clinical and community settings. However, further research using randomized controlled designs with larger samples, 

longer intervention durations, and follow-up assessments is recommended to strengthen causal evidence and evaluate long-

term outcomes across diverse elderly stroke populations. 
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