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Abstract 

Background: 

Proximal femur fractures in elderly patients are associated with impaired mobility, poor functional outcomes, and prolonged 

hospitalization. Early postoperative rehabilitation may enhance recovery and improve clinical outcomes. 

 
Objective: 

To compare functional outcomes, mobility, and hospital stay between early and conventional rehabilitation following 

proximal femur fracture fixation in elderly patients. 

 

Methods: 
This prospective comparative study included 60 elderly patients (≥60 years) undergoing surgical fixation of proximal femur 

fractures at IGIMS, Patna. Patients were allocated to early rehabilitation (within 48 hours; n=30) or conventional 

rehabilitation (postoperative day 5; n=30). Functional outcome was assessed using the Harris Hip Score (HHS), mobility by 

the Timed Up and Go (TUG) test, and duration of hospital stay. Follow-up was conducted up to 12 months. 

 

Results: 
The early rehabilitation group demonstrated significantly better HHS scores (80.27±8.0 vs. 71.35±9.1), shorter TUG times 

(14.96±3.0 vs. 18.32±4.1 seconds), and reduced hospital stay (6.85±1.5 vs. 9.67±2.0 days) compared with the conventional 

rehabilitation group (all p<0.001). 

 
Conclusion: 

Early rehabilitation following proximal femur fracture fixation significantly improves functional recovery, mobility, and 

reduces hospital stay in elderly patients. 

 
Recommendation: 

Early postoperative rehabilitation should be incorporated into standard care protocols for elderly patients undergoing 

proximal femur fracture fixation. 
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Introduction 
Proximal femur fractures represent a major public health 

concern among the elderly population. These fractures are 

frequently associated with osteoporosis and low-energy 

trauma such as falls, and their incidence is increasing as the 

global population ages (1). 

Despite advances in surgical techniques and postoperative 

care, many older patients experience chronic impairment 

following these fractures. Reduced mobility, muscle 

weakness, and prolonged immobilization can lead to 

complications such as pressure sores, deep vein thrombosis, 

and pneumonia, all of which contribute to a poorer quality 
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of life (2). Early postoperative rehabilitation has been 

proposed as a strategy to improve recovery, with early 

mobilization and physiotherapy thought to promote earlier 

ambulation, restore joint mobility, and strengthen muscles 

(3). 

Assessing functional outcomes is essential for evaluating the 

effectiveness of rehabilitation strategies. The Harris Hip 

Score is widely used to assess hip function, pain, and 

mobility after hip surgery, while mobility tests such as the 

Timed Up and Go test provide an objective measure of 

functional performance. The purpose of this study was 

therefore to compare the functional outcomes of early versus 

conventional rehabilitation in elderly patients undergoing 

surgical fixation of proximal femur fractures (4). 

 
Methods 

Study Design and Setting 
This prospective comparative study was conducted in the 

Department of Orthopaedics, Indira Gandhi Institute of 

Medical Sciences (IGIMS), Patna, Bihar, India, over a 

period of one year. Participants were followed up at 1, 3, 6, 

and 12 months after surgery. 

 
Participants and Recruitment 
Patients admitted to the orthopedic ward with proximal 

femur fractures and undergoing surgical fixation were 

screened for eligibility. Participants were recruited using a 

consecutive sampling technique, whereby all eligible 

patients presenting during the study period were invited to 

participate. 

 

Inclusion Criteria 
• Age ≥60 years. 

• Radiologically confirmed proximal femur 

fracture. 

• Undergoing surgical fixation with internal fixation 

devices. 

• Medically stable for postoperative rehabilitation. 

• Provided written informed consent. 

 
Exclusion Criteria 

• Pathological fractures. 

• Polytrauma patients. 

• Severe cognitive impairment interfering with 

rehabilitation participation. 

• Neurological disorders affecting mobility. 

• Patients unable to participate in rehabilitation 

exercises. 

 

 

Sample Size and Group Allocation 
A total of 60 elderly patients who fulfilled the eligibility 

criteria were enrolled. Participants were assigned to one of 

two rehabilitation groups according to the postoperative 

rehabilitation protocol implemented, with the individual 

patient as the unit of assignment  

Baseline demographic and clinical characteristics were 

compared between groups to assess comparability and 

reduce potential selection bias. 

 
Intervention Protocol 
The rehabilitation program was delivered individually under 

the supervision of qualified physiotherapists in the 

orthopedic postoperative ward and included: 

• Ankle pump exercises to improve circulation and 

reduce the risk of deep vein thrombosis. 

• Quadriceps and gluteal strengthening exercises. 

• Active and passive range-of-motion exercises for 

the hip and knee joints. 

• Bed mobility and transfer training. 

• Sitting balance exercises. 

• Assisted with standing and weight-bearing 

exercises as tolerated. 

• Gait training using walkers or crutches. 

• Progressive ambulation according to patient 

tolerance. 

Each rehabilitation session lasted approximately 30–45 

minutes and was conducted once daily for five to six days 

per week until hospital discharge. Compliance with the 

rehabilitation program was monitored through 

physiotherapy records and daily attendance documentation. 

 
Outcome Measures 
The primary outcome was functional recovery, assessed 

using the Harris Hip Score (HHS), a validated and reliable 

instrument for evaluating pain, function, deformity, and 

range of motion following hip surgery. 

Secondary outcomes included mobility, assessed using the 

Timed Up and Go (TUG) test, a validated measure of 

functional mobility and balance in elderly individuals, and 

duration of hospital stay (days). All outcome assessments 

were performed using standardized procedures by trained 

healthcare personnel. 

 

Data Collection 
Baseline demographic characteristics, fracture type, and 

clinical information were recorded at enrollment. Functional 
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and mobility assessments were performed during scheduled 

follow-up visits at 1, 3, 6, and 12 months postoperatively. 

 

Blinding 
Blinding of participants and physiotherapists was not 

feasible due to the nature of the intervention. However, 

standardized assessment procedures were used to minimize 

observer bias during outcome evaluation. 

 
Statistical Analysis 
Data were entered into Microsoft Excel and analyzed using 

IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, 

NY, USA). Continuous variables were expressed as mean ± 

standard deviation (SD), while categorical variables were 

presented as frequencies and percentages. Independent-

sample t-tests were used to compare continuous variables 

between groups, and chi-square tests were used to compare 

categorical variables. Statistical significance was set at 

p<0.05. The individual patient served as both the unit of 

assignment and the unit of analysis; all enrolled participants 

who completed follow-up assessments were included in the 

final analysis, and there were no missing data requiring 

imputation. 

 

Ethical Considerations 
The study was approved by the Institutional Ethics 

Committee of Indira Gandhi Institute of Medical Sciences 

(IGIMS), Patna, Bihar, India. Written informed consent was 

obtained from all participants before enrollment, and the 

study was conducted in accordance with the ethical 

principles outlined in the Declaration of Helsinki. 

 
Results 
All eligible participants completed the study and were 

included in the final analysis, with no patients lost to follow-

up. Figure 1 illustrates participant progression through 

enrollment, allocation, follow-up, and analysis. 

The baseline demographic and clinical characteristics of the 

participants are presented in Table 2. No statistically 

significant differences were observed between the groups 

with respect to age, sex distribution, or fracture type, 

indicating that the groups were comparable at baseline 

(p>0.05 for all comparisons). 

 

Table 1: Baseline Characteristics 

Variable Early Rehabilitation 

(n=30) 

Standard 

Rehabilitation (n=30) 

p-value 

Mean age (years) 71.2 ± 6.8 72.5 ± 7.1 0.36 

Male (%) 40% 42% 0.82 

Female (%) 60% 58% 0.82 

Intertrochanteric fractures 64% 62% 0.84 

Femoral neck fractures 36% 38% 0.81 

 

Functional and mobility outcomes are presented in Table 3. 

Compared with the conventional rehabilitation group, 

patients undergoing early rehabilitation had a significantly 

higher mean Harris Hip Score (80.27 ± 8.0 vs 71.35 ± 9.1, 

p<0.001), a significantly shorter TUG test time (14.96 ± 3.0 

vs 18.32 ± 4.1 seconds, p<0.001), and a significantly shorter 

hospital stay (6.85 ± 1.5 vs 9.67 ± 2.0 days, p<0.001).
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Table 2: Functional and Mobility Outcomes 

Outcome Early Rehabilitation 

(n=30) 

Standard 

Rehabilitation (n=30) 

p-value 

Harris Hip Score 80.27 ± 8.0 71.35 ± 9.1 <0.001 

Timed Up and Go test (seconds) 14.96 ± 3.0 18.32 ± 4.1 <0.001 

Hospital stay (days) 6.85 ± 1.5 9.67 ± 2.0 <0.001 

 

 

 

 

Figure 1: Functional outcome after proximal femur fracture rehabilitation. 
 

Discussion 
The present study evaluated the functional outcomes of early 

rehabilitation following proximal femur fracture fixation in 

elderly patients. Patients who commenced rehabilitation 

within 48 hours after surgery achieved significantly better 

functional recovery, improved mobility, and shorter hospital 

stays compared with those who received conventional 

rehabilitation. 

These findings suggest that initiating rehabilitation within 

the first 48 hours after surgery contributes substantially to 

postoperative recovery in elderly patients with proximal 

femur fractures. Early mobilization may enhance muscle 

strength, maintain joint range of motion, improve balance 

and coordination, and facilitate earlier restoration of 

functional independence. In addition, early rehabilitation 

may reduce the negative consequences of prolonged bed 

rest, including muscle atrophy, joint stiffness, pressure 

ulcers, pulmonary complications, and venous 

thromboembolism (5). 

These findings are consistent with those reported by Tang et 

al., who demonstrated that early rehabilitation in elderly hip 

fracture patients significantly reduced hospital stay and 
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improved postoperative functional outcomes (6). Similarly, 

Alito et al. reported that early rehabilitation programs were 

associated with better mobility and greater independence in 

activities of daily living following hip fracture surgery (7). 

Zheng et al. also observed improved one-year functional 

outcomes among geriatric patients who underwent 

structured postoperative rehabilitation (5). The agreement 

between these studies and the present findings strengthens 

the evidence supporting early rehabilitation as an important 

component of postoperative care in elderly fracture patients. 

The superior Harris Hip Scores observed among patients 

receiving early rehabilitation may be explained by the 

positive effects of early physiotherapy on muscle 

conditioning and joint function. Early exercise interventions 

promote circulation, reduce edema, maintain muscle mass, 

and improve neuromuscular coordination, factors that 

facilitate faster recovery of hip function and allow patients 

to regain independence more effectively than delayed 

rehabilitation approaches (7,8,9). 

Likewise, the significantly better TUG test performance 

among the early rehabilitation group reflects improved 

mobility and balance. Early ambulation encourages 

confidence during movement and helps patients recover 

walking ability more rapidly. Improved mobility is 

particularly important in elderly patients because it 

decreases the risk of secondary complications associated 

with immobility and contributes to a better quality of life. 

The shorter duration of hospital stay observed in the early 

rehabilitation group may be attributable to faster functional 

recovery and reduced postoperative complications. Earlier 

achievement of mobility milestones allows patients to meet 

discharge criteria sooner, thereby reducing healthcare costs 

and optimizing hospital resource utilization. This finding is 

clinically important given the increasing burden of proximal 

femur fractures among the aging population. 

 
Generalizability 
The findings of this study may apply to elderly patients 

undergoing surgical fixation of proximal femur fractures in 

similar tertiary care settings where structured rehabilitation 

services are available. The observed benefits of early 

rehabilitation support its integration into standard 

postoperative orthopedic care for elderly patients. 

 
Conclusion 
Following proximal femur fracture fixation, early 

rehabilitation significantly improves functional outcomes, 

increases mobility, and shortens hospital stay for elderly 

patients. Implementation of early physiotherapy protocols 

may therefore be important for enhancing recovery and 

quality of life in this population. 

 

Limitations 
Several limitations should be acknowledged. First, this 

study was conducted at a single tertiary care center, which 

may limit the generalizability of the findings to other 

healthcare settings. Second, the sample size was relatively 

small, which may reduce the statistical power of the study. 

Third, the non-randomized allocation of participants may 

have introduced selection bias. Finally, although follow-up 

assessments were performed, longer-term follow-up may be 

necessary to determine the sustained effects of early 

rehabilitation on functional outcomes and quality of life. 

 
 

Recommendations 
Based on the findings of this study, early rehabilitation 

should be incorporated into routine postoperative 

management protocols for elderly patients undergoing 

proximal femur fracture fixation. Early mobilization and 

structured physiotherapy may improve functional recovery, 

enhance mobility, and reduce hospital stay. Future 

multicenter randomized controlled trials with larger sample 

sizes and longer follow-up durations are recommended to 

further validate these findings and establish standardized 

rehabilitation guidelines. 
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