Effect of Short-Term Task-Oriented Rehabilitation on Pain and Disability in Post-Fracture Upper-Limb Malunion: A Single-Group Pre–Post Interventional Study
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ABSTRACT
Background
Upper-limb fracture malunion is a common musculoskeletal complication resulting in persistent pain, altered biomechanics, restricted mobility, and functional disability. Conventional physiotherapy commonly emphasizes range of motion and muscle strengthening but may inadequately address functional performance required for daily activities. Task-oriented rehabilitation, based on motor learning principles, emphasizes repetitive, goal-directed functional tasks and may enhance functional recovery.
Objective
To evaluate the effect of short-term task-oriented rehabilitation on disability and pain in individuals with post-fracture upper-limb malunion.
Methods
A single-group pre–post interventional study was conducted on 20 participants aged 18–60 years with upper-limb fracture malunion of ≥3 months duration. Participants underwent a structured 2-week task-oriented rehabilitation program consisting of 45-minute sessions, three times per week. Disability was assessed using the Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire, and pain intensity was measured using the Visual Analog Scale (VAS). Pre- and post-intervention outcomes were analysed using the paired t-test, with the level of significance set at p < 0.05.
Results
Results: DASH scores improved significantly from 52.3 ± 8.7 to 34.6 ± 7.5 (p < 0.001). VAS scores reduced from 6.1 ± 1.2 to 3.2 ± 1.0 (p < 0.001).
Conclusion
Short-term task-oriented rehabilitation significantly reduces disability and pain in individuals with post-fracture upper-limb malunion and may serve as an effective clinical approach for improving functional performance and independence.
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INTRODUCTION
Upper-limb fractures are among the most common musculoskeletal injuries and may lead to long-term functional impairment when healing occurs with malalignment1. Post-fracture upper-limb malunion alters normal joint biomechanics, causing persistent pain, restricted mobility, muscle imbalance, and functional impairment that have a major impact on daily activities and quality of life1,2.
Pain and disability from upper-limb malunion are driven not only by structural deformity, but also by impaired neuromuscular control and compensatory movement patterns3. Prolonged pain and disuse can cause sensory dysfunction and alterations in motor control, impeding functional recovery3,4.
Conventional physiotherapy following upper-limb fractures commonly focuses on improving range of motion and muscle strength4. However, improvement in these impairments does not always translate into meaningful functional performance in daily activities, highlighting the need for rehabilitation approaches that emphasize functional task execution6.
Task-oriented rehabilitation is based on motor learning and neuroplasticity principles, with a focus on repeated, goal-directed, and context-specific functional task practice. This method has shown promise in improving functional results by improving motor control and encouraging experience-dependent brain plasticity7,10. While task-oriented training is well established in neurological rehabilitation, its use in people with post-fracture upper-limb malunion is understudied10.
Therefore, the present study aimed to evaluate the effect of short-term task-oriented rehabilitation on disability and pain in individuals with post-fracture upper-limb malunion using a single-group pre–post interventional study design. Understanding the impact of this intervention may help physiotherapists adopt evidence-based, function-oriented rehabilitation strategies to improve patient outcomes and functional independence.
METHODOLOGY
This study adopted a single-group pre–post interventional study design to evaluate the effect of short-term task-oriented rehabilitation on disability and pain in individuals with post-fracture upper-limb malunion. The study was conducted in the Department of Musculoskeletal Physiotherapy, Datta Meghe College of Physiotherapy, Nagpur, after obtaining approval from the Institutional Ethics Committee. Written informed consent was obtained from all participants prior to enrolment.
Twenty participants aged 18–60 years with clinically and radiologically confirmed upper-limb fracture malunion of at least three months’ duration were recruited using convenience sampling. Participants with persistent pain and functional limitation of the affected upper limb were included. Individuals with recent fracture fixation or corrective surgery within the past three months, neurological disorders affecting upper-limb function, severe osteoarthritis, inflammatory joint disease, cognitive impairment, or unstable medical conditions were excluded.
Baseline assessment was performed prior to the intervention. Upper-limb disability was assessed using the Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire, a validated self-reported outcome measure, while pain intensity was assessed using the Visual Analog Scale (VAS). All assessments were conducted by the same investigator to minimize measurement bias.
Participants then underwent a structured task-oriented rehabilitation program for two weeks. The intervention was administered three times per week, with each session lasting 45 minutes. The program focused on repetitive, goal-directed functional tasks simulating activities of daily living, including reaching, grasping, lifting, carrying, pouring, and fine motor activities. Task difficulty was progressively increased based on individual performance, following motor learning principles such as task specificity, repetition, and functional relevance. Verbal feedback was provided to facilitate optimal movement patterns.
Post-intervention assessment was conducted at the end of the two-week program using the same outcome measures. Data were analysed using descriptive and inferential statistics. Continuous variables were expressed as mean and standard deviation. Pre- and post-intervention scores were compared using the paired t-test, with the level of significance set at p < 0.05.
RESULTS
A total of 20 participants completed the study, and all were included in the final analysis. No adverse events were reported during the intervention period. Descriptive and inferential statistics were used to analyse pre- and post-intervention outcomes related to disability and pain.
Upper-limb disability, measured using the Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire, showed a statistically significant improvement following the task-oriented rehabilitation program. The mean DASH score decreased from 52.3 ± 8.7 at baseline to 34.6 ± 7.5 after the intervention. The mean difference of 17.7 points indicated a clinically meaningful reduction in disability. Paired t-test analysis revealed that this improvement was statistically significant (p < 0.001).
Pain intensity assessed using the Visual Analog Scale (VAS) also demonstrated a significant reduction following the intervention. The mean VAS score decreased from 6.1 ± 1.2 pre-intervention to 3.2 ± 1.0 post-intervention, with a mean reduction of 2.9 points. This change was found to be statistically significant on paired t-test analysis (p < 0.001).
The magnitude of improvement observed in both outcome measures was large. Effect size analysis using Cohen’s d indicated a large treatment effect for disability (d ≈ 2.18) as well as pain reduction (d ≈ 2.63), suggesting a strong clinical impact of the task-oriented rehabilitation program.

	Outcome Measure
	Pre-Intervention (Mean ± SD)
	Post-Intervention (Mean ± SD)
	Mean Difference
	p-value

	DASH
	52.3 ± 8.7
	34.6 ± 7.5
	17.7
	<0.001*

	VAS
	6.1 ± 1.2
	3.2 ± 1.0
	2.9
	<0.001*
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DISCUSSION
The present study investigated the effect of short-term task-oriented rehabilitation on disability and pain in individuals with post-fracture upper-limb malunion using a single-group pre–post interventional design. The findings demonstrated statistically and clinically significant improvements in both disability and pain following the intervention, supporting the effectiveness of task-oriented rehabilitation in this population.
A substantial reduction in DASH scores was observed after the two-week intervention, indicating improved upper-limb functional ability. The magnitude of change exceeded the minimal clinically important difference reported for the DASH questionnaire, suggesting that the improvement was not only statistically significant but also meaningful from a clinical perspective6. These findings are consistent with previous studies reporting that task-oriented training enhances functional performance by integrating strength, coordination, and motor control within context-specific activities11,12.
Pain intensity, as measured by the Visual Analog Scale, also showed a significant reduction following the intervention. This improvement may be attributed to enhanced movement efficiency, reduction in compensatory muscle activity, and improved joint mechanics achieved through repetitive functional task practice3,5. Additionally, task-oriented rehabilitation may contribute to central pain modulation by promoting adaptive sensorimotor integration and reducing fear-avoidance behaviour, as suggested by contemporary pain science literature5.
The large effect sizes observed for both disability and pain outcomes indicate a strong therapeutic impact of the intervention. Unlike conventional impairment-based rehabilitation, task-oriented training directly targets functional limitations relevant to daily activities, thereby facilitating better carryover to real-life situations7. This approach aligns with motor learning principles that emphasize task specificity, repetition, and functional relevance as key determinants of successful skill acquisition and retention10.
Overall, the findings of the present study suggest that short-term task-oriented rehabilitation is an effective and practical intervention for reducing disability and pain in individuals with post-fracture upper-limb malunion and may be beneficial in routine musculoskeletal physiotherapy practice.
CONCLUSION
Short-term task-oriented rehabilitation was found to be effective in reducing disability and pain in individuals with post-fracture upper-limb malunion. The intervention led to clinically meaningful improvements in functional performance and pain intensity, highlighting the value of function-based rehabilitation strategies.
Limitations
The absence of a control group, small sample size, short intervention duration, and lack of long-term follow-up limit the generalizability and causal interpretation of the study findings.
Future recommendations
Future research should include randomized controlled trials with larger sample sizes and long-term follow-up to confirm the effectiveness and sustainability of task-oriented rehabilitation. Comparative studies with conventional physiotherapy and inclusion of quality-of-life outcomes are also recommended.
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