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ABSTRACT 

Background: Stroke significantly impairs hand dexterity and quality of life, affecting independence in daily activities. 

Rehabilitation plays a crucial role in restoring upper limb function, with the Bobath Approach and Constraint-Induced 

Movement Therapy (CIMT) being widely used interventions. While both therapies aim to improve motor recovery, CIMT 

emphasizes repetitive, task-specific training, whereas the Bobath Approach focuses on normalizing movement patterns. This 

study evaluates and compares the effectiveness of these two rehabilitation techniques in improving hand dexterity and quality 

of life among stroke survivors. 

Objective: To determine the effects of the Bobath Approach versus CIMT on hand dexterity and quality of life in stroke 

survivors. 

Methods: An experimental study was conducted on 32 stroke survivors (mean age: Bobath 55.2 ± 6.8 years, CIMT 54.9 ± 7.2 

years) experiencing upper limb motor impairments. Participants were randomly assigned to Group A (Bobath) or Group B 

(CIMT). Hand dexterity was assessed using the Nine-Hole Peg Test (NHPT) and the Box and Block Test (BBT), while the 

Stroke-Specific Quality of Life Scale (SS-QOL) measured quality of life. The intervention lasted eight weeks, with sessions 

held three times per week for 45 minutes. Ethical approval was obtained, and data were analyzed using SPSS version 22. 

Results: Both groups showed significant improvements (p < 0.05) in hand dexterity and quality of life. The CIMT group 

demonstrated superior reductions in NHPT completion time (46.5 ± 11.9 to 30.4 ± 8.2 seconds) compared to the Bobath group 

(45.8 ± 12.2 to 38.2 ± 9.8 seconds). BBT scores increased from 29.1 ± 6.8 to 42.6 ± 6.9 blocks/min in the CIMT group and 

from 28.6 ± 6.5 to 35.1 ± 7.3 blocks/min in the Bobath group. SS-QOL scores improved from 51.8 ± 9.3 to 69.8 ± 9.7 in the 

CIMT group and from 52.3 ± 8.9 to 65.7 ± 10.2 in the Bobath group. 

Conclusion: CIMT was more effective than the Bobath Approach in improving fine motor skills, hand dexterity, and quality 

of life among stroke survivors. These findings highlight the clinical significance of task-specific training in stroke rehabilitation 

and suggest that CIMT should be considered as a primary intervention for optimizing motor recovery. 

Keywords: Bobath Approach, Constraint-Induced Movement Therapy, Hand dexterity, Neurorehabilitation, Quality of Life, 

Stroke, Upper limb function. 
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INTRODUCTION 

Stroke is a leading cause of long-term disability, affecting millions of individuals worldwide each year. According to the World Health 

Organization (WHO), approximately 15 million people suffer a stroke annually, resulting in 5 million fatalities and another 5 million 

individuals experiencing permanent disability (1,2). In Pakistan, the estimated incidence of stroke is between 250 and 350 per 100,000 

individuals, with an increasing trend due to risk factors such as hypertension and physical inactivity (3). Globally, stroke is one of the 

primary causes of neurological impairment, affecting an estimated 13 million individuals annually (4). It occurs due to an interruption 

in cerebral blood supply or the rupture of a brain artery, leading to significant morbidity and mortality (5). The impact of stroke is 

particularly severe in low- and middle-income countries, where over two-thirds of all stroke-related deaths occur. By 2030, 

cerebrovascular disease is projected to become the leading cause of mortality in these regions (6). One of the most debilitating 

consequences of stroke is impaired hand function, which significantly affects activities of daily living such as dressing, cooking, and 

handling tools (7). Functional recovery following stroke is a complex and iterative process aimed at restoring motor, cognitive, 

emotional, social, and physical abilities to improve independence and quality of life (8). Among stroke survivors, a common and 

persistent challenge is the inability to open the affected hand, leading to long-term disability and reduced quality of life (9). The primary 

goal of post-stroke rehabilitation is to improve motor control, strength, stability, and functional use of the affected upper limb, ultimately 

enhancing the individual’s independence (10). Despite advancements in rehabilitation techniques, treatment options for individuals with 

severe upper extremity paralysis remain limited, necessitating the exploration of effective therapeutic approaches (11,12). 

Two widely used rehabilitation techniques for upper limb recovery in stroke survivors are the Bobath Approach and Constraint-Induced 

Movement Therapy (CIMT). The Bobath Approach, introduced in the 1950s, remains one of the most commonly utilized methods for 

stroke rehabilitation. This approach emphasizes restoring movement patterns by normalizing muscle tone and facilitating voluntary 

motor control through key body areas, such as the shoulders, trunk, pelvis, and limbs. It is based on the premise that motor control is 

influenced by an individual’s interaction with their environment and intrinsic personal characteristics (13). Bobath therapy aims to 

enhance motor recovery without promoting compensatory movements, thereby fostering improved functional outcomes in stroke 

survivors (14). Conversely, CIMT is a neurorehabilitation technique that encourages the use of the affected limb by restricting movement 

of the unaffected side. This therapy has gained recognition for its ability to improve upper limb function in stroke survivors by promoting 

functional retraining and neuroplasticity (15,16). Given the significant burden of stroke-related disability and the need for effective 

rehabilitation strategies, it is imperative to evaluate the comparative effectiveness of the Bobath Approach and CIMT in improving hand 

dexterity and quality of life among stroke survivors. This study aims to determine the impact of these two rehabilitation techniques, 

providing evidence-based insights to optimize post-stroke rehabilitation and enhance patient outcomes. 

METHODS 

An experimental study was conducted to evaluate the effectiveness of the Bobath Approach versus Constraint-Induced Movement 

Therapy (CIMT) in improving hand dexterity and quality of life among stroke survivors experiencing upper limb motor deficits. A total 

of 32 participants were recruited from Jinnah Hospital and Ganga Ram Hospital, Lahore, using a simple random sampling technique to 

ensure unbiased selection. Stroke survivors aged between 40 and 65 years, of both genders, who had experienced a stroke at least six 

months prior to enrollment and exhibited some degree of voluntary movement in the affected upper limb were included. Specifically, 

participants were required to have at least a Brunnstrom stage 3 or above in the affected upper limb, indicating some active movement. 

Exclusion criteria included individuals with severe cognitive impairment (e.g., Mini-Mental State Examination score <24), Parkinson’s 

disease, multiple sclerosis, or those with severe impairments in hand movement, such as complete spasticity (Modified Ashworth Scale 

grade ≥3) or flaccidity with no active movement (Brunnstrom stage 1 or 2). Additionally, participants who had undergone intensive 

upper limb rehabilitation within the last six months or had uncontrolled hypertension (systolic blood pressure >180 mmHg or diastolic 

>110 mmHg) were excluded to ensure homogeneity of the study sample. 

Participants were randomly assigned to two intervention groups using a computer-generated randomization sequence. Group A received 

rehabilitation based on the Bobath Approach, while Group B underwent CIMT therapy. Hand dexterity was assessed using the Nine-

Hole Peg Test (NHPT) for fine motor skills and the Box and Block Test (BBT) for gross motor function. Quality of life was evaluated 
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using the Stroke-Specific Quality of Life Scale (SS-QOL). The intervention lasted eight weeks, with each session lasting 45 minutes, 

conducted three times per week. Ethical approval was obtained from the institutional review board (IRB), and written informed consent 

was obtained from all participants before study enrollment. Ethical considerations included ensuring confidentiality, voluntary 

participation, and adherence to the principles outlined in the Declaration of Helsinki. Statistical analysis was conducted using SPSS 

version 22. Descriptive statistics, including mean and standard deviation, were used to summarize demographic and baseline 

characteristics. The Shapiro-Wilk test was performed to assess the normality of the data distribution. Between-group comparisons were 

conducted using an independent t-test for normally distributed continuous variables and the Mann-Whitney U test for non-normally 

distributed variables. Categorical data were analyzed using the chi-square test or Fisher’s exact test, as appropriate. A significance level 

of p<0.05 was considered statistically significant. 

RESULTS 

The study findings revealed significant improvements in hand dexterity and quality of life among stroke survivors following intervention 

with the Bobath Approach and Constraint-Induced Movement Therapy (CIMT). The mean age of participants in the Bobath and CIMT 

groups was 55.2 ± 6.8 years and 54.9 ± 7.2 years, respectively. Gender distribution was nearly equal in both groups, with 16 males and 

14 females in the Bobath group and 15 males and 15 females in the CIMT group. The affected side distribution was comparable, with 

17 participants exhibiting left-sided impairment and 13 with right-sided impairment in the Bobath group, while the CIMT group had 18 

left-sided and 12 right-sided impairments. The mean time since stroke was 7.1 ± 2.5 months for the Bobath group and 6.9 ± 2.7 months 

for the CIMT group. Within-group analysis demonstrated notable improvements in both groups after intervention. The Bobath group 

exhibited a reduction in Nine-Hole Peg Test (NHPT) completion time from 45.8 ± 12.2 seconds to 38.2 ± 9.8 seconds, while the CIMT 

group showed a greater reduction from 46.5 ± 11.9 seconds to 30.4 ± 8.2 seconds. Similarly, the Box and Block Test (BBT) scores 

increased from 28.6 ± 6.5 to 35.1 ± 7.3 blocks per minute in the Bobath group and from 29.1 ± 6.8 to 42.6 ± 6.9 blocks per minute in 

the CIMT group. Quality of life, assessed through the Stroke-Specific Quality of Life Scale (SS-QOL), improved from 52.3 ± 8.9 to 

65.7 ± 10.2 in the Bobath group and from 51.8 ± 9.3 to 69.8 ± 9.7 in the CIMT group. 

Between-group analysis revealed statistically significant differences in outcome measures, favoring CIMT over the Bobath Approach. 

The reduction in NHPT completion time was greater in the CIMT group (16.1 ± 2.5 seconds) compared to the Bobath group (7.6 ± 2.1 

seconds) (p < 0.001). Similarly, BBT performance improved significantly in the CIMT group (13.5 ± 1.8 blocks/min) compared to the 

Bobath group (6.5 ± 1.5 blocks/min) (p < 0.001). The improvement in SS-QOL scores was also superior in the CIMT group (18.0 ± 2.6) 

compared to the Bobath group (13.4 ± 2.3) (p < 0.001). These findings indicate that while both rehabilitation approaches were effective, 

CIMT led to more substantial improvements in hand dexterity and quality of life among stroke survivors.  

 

Table 1: Demographic Characteristics 

Characteristics Bobath Group (n=30) CIMT Group (n=30) 

Age (years) 55.2 ± 6.8 54.9 ± 7.2 

Gender (M/F) 16/14 15/15 

Affected Side (Left/Right) 17/13 18/12 

Time since stroke (months) 7.1 ± 2.5 6.9 ± 2.7 

 

Table 2 within-group analysis of outcome measures before and after the intervention. 

Outcome Measures Bobath Group 

(Pre) 

Bobath Group 

(Post) 

CIMT Group 

(Pre) 

CIMT Group 

(Post) 

Nine-Hole Peg Test (NHPT) (seconds) 45.8 ± 12.2 38.2 ± 9.8 46.5 ± 11.9 30.4 ± 8.2 

Box and Block Test (BBT) (blocks/min) 28.6 ± 6.5 35.1 ± 7.3 29.1 ± 6.8 42.6 ± 6.9 

Stroke-Specific Quality of Life (SS-QOL) 52.3 ± 8.9 65.7 ± 10.2 51.8 ± 9.3 69.8 ± 9.7 
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Table 3 between-group analysis of changes in outcome measures, including statistical significance (p-values). 

Outcome Measures Bobath Group CIMT Group p-value 

NHPT (seconds) 7.6 ± 2.1 16.1 ± 2.5 < 0.001 

BBT (blocks/min) 6.5 ± 1.5 13.5 ± 1.8 < 0.001 

SS-QOL 13.4 ± 2.3 18.0 ± 2.6 < 0.001 

 

 

DISCUSSION 

The findings of the study demonstrated that Constraint-Induced Movement Therapy (CIMT) led to significantly greater improvements 

in hand dexterity and quality of life among stroke survivors compared to the Bobath Approach. These results align with previous 

research, which has highlighted the effectiveness of CIMT in enhancing motor function by encouraging the active use of the affected 

limb. The significant reduction in Nine-Hole Peg Test (NHPT) completion time observed in the CIMT group suggests superior fine 

motor coordination and control compared to the Bobath group. The greater improvement in NHPT scores supports existing evidence 

that CIMT promotes neuroplasticity and facilitates motor skill refinement through repetitive and task-specific training (17). The Box 

and Block Test (BBT) results further reinforced the superiority of CIMT in enhancing gross manual dexterity. Participants in the CIMT 

group exhibited a marked increase in the number of blocks transferred per minute, indicating improved speed and precision in upper 

limb function. These findings are consistent with previous studies that have demonstrated the positive impact of CIMT in accelerating 

motor recovery through intensive and structured rehabilitation techniques. Although the Bobath Approach also yielded improvements 

in BBT scores, the extent of progress remained comparatively lower, which may be attributed to the emphasis of Bobath therapy on 

normalizing movement patterns rather than specifically targeting functional hand use (18). 

Quality of life, assessed through the Stroke-Specific Quality of Life (SS-QOL) scale, improved in both groups, reflecting the overall 

benefits of structured rehabilitation in post-stroke recovery. However, the CIMT group exhibited greater improvements, suggesting that 

the restoration of functional upper limb use plays a pivotal role in enhancing perceived well-being and independence. The observed 

differences may be attributed to the intensive and task-oriented nature of CIMT, which reinforces motor learning and encourages real-

life application of improved motor skills, thereby promoting greater engagement in daily activities (19). While these findings contribute 

to the growing body of evidence supporting CIMT, certain limitations must be acknowledged. The study was conducted over an eight-

week period, limiting the ability to assess the long-term sustainability of the observed improvements. A follow-up assessment after 

several months would provide valuable insights into the retention of motor gains and quality-of-life enhancements. Additionally, the 

sample size was relatively small, which may restrict the generalizability of the findings to broader stroke populations. Future research 

with larger cohorts and multicenter trials would strengthen the evidence base and allow for more robust conclusions. Another limitation 

Figure 2 Comparison of SS- QOL Improvement Figure 1 Comparison of NHPT and BBT Improvements 
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is the exclusion of individuals with severe upper limb impairments, which may limit the applicability of the results to patients with more 

profound motor deficits. Incorporating a more diverse range of stroke severities in future studies would provide a comprehensive 

understanding of the effectiveness of these rehabilitation techniques across different patient subgroups (20). 

Despite these limitations, the study holds notable strengths, including the use of validated assessment tools for hand dexterity and quality 

of life, as well as the application of standardized rehabilitation protocols. The randomized group allocation minimized potential selection 

bias, ensuring a balanced comparison between interventions. The findings reinforce the efficacy of CIMT in post-stroke rehabilitation 

and underscore the importance of incorporating structured, task-oriented training to optimize motor recovery. Further exploration of the 

optimal duration, intensity, and individualized adaptations of CIMT would enhance its applicability and maximize its therapeutic 

potential for stroke survivors. 

CONCLUSION 

The study demonstrated that Constraint-Induced Movement Therapy (CIMT) was more effective than the Bobath Approach in enhancing 

fine motor skills, hand dexterity, and overall quality of life in stroke survivors. Both rehabilitation techniques contributed to functional 

recovery; however, CIMT led to more substantial improvements, highlighting its potential as a preferred intervention for upper limb 

rehabilitation. These findings emphasize the importance of structured, task-specific training in post-stroke motor recovery and suggest 

that incorporating CIMT into rehabilitation programs could optimize functional outcomes and promote greater independence in daily 

activities. 
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