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ABSTRACT

Background: Postoperative rehabilitation is a vital component in the recovery process after total knee and hip joint replacement
surgeries. In Pakistan, limited data exists regarding the effectiveness of rehabilitation programs on functional outcomes
following such procedures.

Objective: To assess rehabilitation outcomes and functional recovery among patients undergoing knee and hip joint surgeries
in the Lahore region of Pakistan.

Methods: A descriptive study was conducted over eight months in tertiary care hospitals and rehabilitation centers in Lahore.
A total of 422 patients who underwent either total knee or hip replacement and completed at least four weeks of structured
rehabilitation were enrolled. Functional outcomes were measured using the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) and the Timed Up and Go (TUG) test. Statistical analyses included one-way ANOVA, t-tests,
and Pearson correlation.

Results: The mean age of participants was 62.3 + 8.4 years, with 61.1% undergoing knee and 38.9% undergoing hip
replacement. The average WOMAC total score was 40.9 + 9.1, indicating moderate functional improvement. TUG test times
averaged 13.2 + 2.8 seconds for knee and 12.6 + 2.4 seconds for hip replacement groups, within normal functional limits. Longer
rehabilitation duration was significantly associated with better WOMAC scores (p <0.001), and a moderate negative correlation
was observed between weeks of rehabilitation and total WOMAC scores (r =—0.48, p <0.001).

Conclusion: Structured and prolonged rehabilitation programs significantly improve functional recovery in post-surgical knee
and hip joint patients. These findings emphasize the need to integrate accessible rehabilitation into routine postoperative care
across Pakistan.

Keywords: Arthroplasty, Functional recovery, Hip joint, Knee joint, Pakistan, Physical therapy, Postoperative care,
Rehabilitation, WOMAC index, TUG test.
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INTRODUCTION

Joint replacement surgeries, particularly of the knee and hip, have become increasingly common interventions to manage advanced
degenerative joint diseases such as osteoarthritis and rheumatoid arthritis. In Pakistan, the demand for these procedures is on the rise
due to growing awareness, improved surgical expertise, and expanding access to orthopedic care (1). However, while the surgical aspect
of joint replacement has received significant attention, the equally crucial role of post-surgical rehabilitation in optimizing patient
outcomes often remains under-explored (2). Recovery from joint replacement surgery is not limited to the operating table; rather, it
continues through structured rehabilitation programs aimed at restoring function, improving mobility, and enhancing overall quality of
life. Functional recovery after knee and hip surgeries is a complex interplay of surgical success, patient-related factors, and the efficacy
of rehabilitation protocols (3,4). Numerous international studies have demonstrated that timely and well-structured post-operative
rehabilitation can significantly improve muscle strength, joint flexibility, and gait mechanics, ultimately accelerating the return to daily
activities. Rehabilitation programs typically include physical therapy, pain management, and occupational therapy tailored to individual
patient needs (5). Despite this understanding, much of the evidence stems from Western contexts, where healthcare infrastructure, patient
compliance, and rehabilitation resources differ considerably from those in low- and middle-income countries like Pakistan. In Pakistan,
rehabilitation services are still developing, with challenges including limited availability of trained physiotherapists, lack of standardized
protocols, and patient-related barriers such as financial constraints and low health literacy (6,7). These systemic limitations can
compromise the effectiveness of post-surgical rehabilitation, potentially leading to suboptimal outcomes and increased risk of
complications. The discrepancy between the surgical advancement and the rehabilitation framework calls for a closer examination of
the real-world outcomes of these programs within the local context (8,9). There exists a paucity of local data evaluating the impact of
rehabilitation on functional recovery post joint replacement surgery.

Most available literature focuses on surgical outcomes, implant longevity, or perioperative complications, with little emphasis on patient-
centered metrics such as range of motion, walking ability, pain levels, or overall satisfaction post-rehabilitation (10). Without localized
evidence, clinicians and policymakers are left to rely on extrapolated data from different healthcare systems, which may not adequately
address the socio-cultural and infrastructural nuances present in Pakistan. Moreover, the heterogeneity in rehabilitation practices across
hospitals and regions further complicates the understanding of what constitutes effective post-operative care in this context. Some urban
centers offer comprehensive rehabilitation units with regular follow-up and home-based therapy, while many peripheral areas lack even
basic physiotherapy services (11-13). This disparity has the potential to create unequal recovery outcomes among patients, depending
on where and how they access rehabilitation. These inconsistencies highlight the urgent need for systematic research to identify what is
currently being practiced, how effective it is, and what improvements can be made to standardize care across the country (14,15). The
role of cultural beliefs and societal expectations cannot be ignored when assessing functional recovery. In Pakistan, gender roles, family
dynamics, and attitudes toward disability often influence a patient’s rehabilitation journey. For instance, older female patients may face
more challenges in adhering to therapy schedules due to household responsibilities or lack of transportation support. Similarly, social
stigma around physical dependence or mobility aids may delay help-seeking behaviors. These factors underline the importance of
evaluating rehabilitation outcomes not just in clinical terms but also through a socio-behavioral lens, acknowledging the holistic nature
of recovery. This study, therefore, aims to address a critical gap in the literature by evaluating the effectiveness of post-surgical
rehabilitation programs on functional recovery following knee and hip joint replacement surgeries in Pakistan. By conducting a
descriptive analysis of patient outcomes, this research seeks to provide evidence-based insights into how rehabilitation contributes to
recovery and where improvements are needed. It is hoped that the findings will support healthcare providers, administrators, and
policymakers in designing more effective, equitable, and culturally sensitive rehabilitation protocols. The objective of this study is to
assess rehabilitation outcomes and functional recovery among patients undergoing knee and hip joint surgeries in Pakistan, thereby
contributing valuable local data to inform future practices and improve patient care.

METHODS

This descriptive study was conducted over a period of eight months in tertiary care hospitals and rehabilitation centers within the Lahore
region of Pakistan. The setting was chosen to reflect a representative urban population that accesses both public and private orthopedic

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 238



+,
Volume 3 Issue 5: Post-Surgical Rehabilitati d Joint Recovery +
KOh:r:n](\’/IA ;il:ﬁ oS urgica enabilitation an oln ecovery INSIGHTS_JHH

INSIGHTS-JOURNAL OF HEALTH
AND REHABILITATION ® ® ®

services. These centers were selected based on their capacity to perform total knee replacement (TKR) and total hip replacement (THR)
surgeries and to provide structured post-surgical rehabilitation services, thereby ensuring an adequate patient pool and the availability
of comprehensive records for data collection. The target population included adult patients aged 40 years and above who had undergone
unilateral or bilateral knee or hip joint replacement surgeries within the past three to six months and were enrolled in a post-surgical
rehabilitation program. The inclusion criteria required patients to have completed a minimum of four weeks of supervised rehabilitation
under the guidance of a physiotherapist, and to be mentally and physically capable of completing assessment tools and interviews.
Exclusion criteria involved patients with revision surgeries, postoperative infections, significant neurological impairments such as stroke
or Parkinson’s disease, or comorbid conditions that could independently affect mobility, such as advanced cardiac failure or uncontrolled
diabetes. Patients who did not provide consent or were lost to follow-up during the study period were also excluded. The sample size
was calculated using a standard formula for descriptive studies with an anticipated prevalence of effective rehabilitation outcomes set
at 50%, a 95% confidence level, and a 5% margin of error. This yielded a minimum sample size of 384 patients. To account for potential
dropouts and incomplete data, the sample was increased by 10%, leading to a final target of 422 participants. Stratified random sampling
was used to ensure balanced representation from both hip and knee replacement groups.

Data were collected using a structured proforma that included demographic variables (age, sex, BMI, educational status), clinical data
(type of surgery, duration since surgery, comorbidities), and rehabilitation details (duration, frequency, and type of physiotherapy
received). Functional recovery was assessed using validated outcome measurement tools. The Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) was utilized to evaluate pain, stiffness, and physical function. Additionally, the Timed Up
and Go (TUQG) test was employed as an objective assessment of mobility, balance, and fall risk. Patient-reported outcomes were
supplemented by clinician-administered assessments at the rehabilitation centers (16,17). The data collection process was carried out by
trained physiotherapists and research assistants who received orientation to ensure uniformity in administering the tools. All participants
were interviewed in either Urdu or English, depending on their preference, to ensure accurate understanding and reporting. Pretesting
of tools was conducted on a small sample to assess clarity and cultural appropriateness. All data were anonymized and stored securely
to maintain confidentiality.

Ethical approval was obtained from the Institutional Review Board (IRB) of the respective tertiary care hospital. Written informed
consent was obtained from each participant prior to data collection. Participants were informed of their right to withdraw at any time
without any impact on their ongoing care or rehabilitation services. The study adhered to the ethical principles outlined in the Declaration
of Helsinki. Data were entered and analyzed using the Statistical Package for the Social Sciences (SPSS) version 26. Descriptive statistics
such as means, standard deviations, and frequency distributions were used to summarize demographic and clinical characteristics.
Independent sample t-tests and one-way ANOVA were used to compare mean WOMAC and TUG scores across different subgroups,
including surgery type, gender, and duration of rehabilitation. Pearson correlation was used to assess the relationship between age, BMI,
and functional recovery outcomes. A p-value of less than 0.05 was considered statistically significant. Since the data followed a normal
distribution, parametric tests were appropriate for hypothesis testing. Through this rigorous methodological approach, the study aimed
to generate locally relevant evidence on the effectiveness of rehabilitation interventions and functional recovery among patients
undergoing knee and hip joint surgeries in Pakistan, thereby guiding future clinical and policy frameworks.

RESULTS

The study included a total of 422 participants who had undergone either total knee replacement (TKR) or total hip replacement (THR)
surgeries and were enrolled in structured rehabilitation programs in tertiary care centers within the Lahore region. The mean age of the
participants was 62.3 + 8.4 years, and the sample included 194 males and 228 females. The mean BMI was 27.8 £+ 3.6 kg/m?, and a
majority (68.7%) resided in urban areas. The sample was divided into 258 (61.1%) knee replacement and 164 (38.9%) hip replacement
cases. Additionally, 73% of participants reported having at least one comorbidity, including hypertension, diabetes, or cardiovascular
conditions. Functional recovery outcomes were evaluated using the Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) and the Timed Up and Go (TUG) test. The mean WOMAC pain score was 8.6 + 2.3, while stiffness was reported as 3.4 +
1.1. The physical function domain had a mean score of 28.9 = 6.7. The overall WOMAC total score averaged 40.9 = 9.1 out of a
maximum possible score of 96, indicating moderate improvement in function and symptoms among the cohort. Timed Up and Go test
results showed a mean duration of 13.2 + 2.8 seconds for knee replacement patients and 12.6 = 2.4 seconds for hip replacement patients.
Both groups remained within the acceptable mobility range of <14 seconds, indicating satisfactory dynamic balance and functional
mobility by the time of evaluation. Subgroup analysis based on duration of rehabilitation revealed a consistent trend of functional
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improvement with increased rehabilitation exposure. Participants who underwent more than 12 weeks of rehabilitation reported the
lowest mean WOMAC total score of 35.9, whereas those in the 4—6-week category had the highest score of 48.1. Participants in the
intermediate durations (7-9 and 10-12 weeks) had WOMAC scores of 42.3 and 38.6, respectively. This trend suggests a positive
correlation between the length of rehabilitation and overall functional recovery. The statistical analysis confirmed these findings. One-
way ANOVA comparing WOMAC total scores across the four rehabilitation duration groups yielded a statistically significant difference
(p < 0.001). Similarly, independent t-tests showed significant differences between the knee and hip replacement groups in WOMAC
function scores (p = 0.03), but not in pain or stiffness domains. Pearson correlation analysis demonstrated a moderate inverse correlation
(r =-0.48, p < 0.001) between the number of rehabilitation weeks and WOMAC total scores, indicating that longer rehabilitation
duration was associated with improved outcomes. These findings offer strong numerical evidence supporting the role of structured post-
operative rehabilitation in enhancing functional recovery following knee and hip joint surgeries. The charts below visually present the
relationship between rehabilitation duration and WOMAC scores, as well as the proportional distribution of surgery types.

Table 1: Demographics of Study Participants

Variable Value

Total Participants 422

Age (Mean + SD) 62.3 £ 8.4 years
Gender

Male 194

Female 228

BMI (Mean + SD) 27.8 + 3.6 kg/m?
Type of Surgery

Knee 258

Hip 165

Residence

Urban 290

Rural 132
Comorbidities

Yes 208

No 114

Table 2: WOMAC Scores

WOMAC Domain Mean Score (£SD) Score Range
Pain 8.6+23 0-20
Stiffness 34+1.1 0-8

Physical Function 289+6.7 0-68

Total Score 409+9.1 0-96
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Table 3: TUG (Timed Up and Go) Test Results

Group Mean TUG Time (£SD) Normal Range
Knee Replacement 13.2+2.8 sec <14 sec
Hip Replacement 12.6 £2.4 sec <14 sec

Table 4: WOMAC Total Score by Duration of Rehabilitation

Duration of Rehab (Weeks) Mean WOMAC Total Score Sample Size
4-6 48.1 98
7-9 42.3 120
10-12 38.6 110
>12 35.9 94
WOMAC Total Score by Duration of Rehabilitation
50
Distribution of Surgery Types
L%
£ 30
°
Hip Replacement §
38.9% S 20
g
61.1% L -
Knee Replacement
0 46 7-9 10-12 >12
Duration of Rehab (Weeks)
Figure 2 Distribution of Surgery Types Figure 2 WOMAC Total Score by Duration of Rehabilitation

DISCUSSION

The findings of this study align with a growing body of international literature affirming the critical role of structured rehabilitation in
improving functional outcomes after total knee replacement (TKR) and total hip replacement (THR) surgeries. The observed
improvements in WOMAC scores and TUG test performance among patients undergoing longer-duration rehabilitation underscore the
effectiveness of sustained physiotherapy in enhancing joint function, mobility, and overall quality of life postoperatively. The pattern of
progressive improvement in WOMAC scores with increasing rehabilitation duration is consistent with the conclusions of a study which
found that quantitative rehabilitation protocols based on the Enhanced Recovery After Surgery (ERAS) framework significantly
accelerated joint function recovery and patient satisfaction following TKR (15). Similar trends were noted in a study which reported
significant reductions in pain and physical difficulties among THR patients participating in structured physiotherapy regimens, as
measured by the WOMAC index (16). The statistically significant correlation between rehabilitation duration and functional recovery
supports recommendations by a study which demonstrated that tailored rehabilitation programs significantly enhanced lower limb
function and daily living activities in THR patients (17). Moreover, the comparable efficacy of both in-person and remote rehabilitation
strategies, as highlighted in a study, reinforces the potential for tele-rehabilitation to complement or substitute conventional methods in
contexts with limited physiotherapy infrastructure (18).
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An important strength of this study lies in its large sample size, stratified recruitment, and use of validated outcome tools such as
WOMAC and TUG. These factors lend credibility to the generalizability of the findings within urban Pakistani settings. Furthermore,
the inclusion of time-based subgroup analysis adds nuanced insight into how rehabilitation intensity and duration influence recovery
trajectories, offering practical value for clinical decision-making. However, the study is not without limitations. Being descriptive in
nature, it lacks a control group and randomization, which restricts causal inferences. The findings, although statistically robust, cannot
exclude the influence of confounders such as baseline functional status, patient motivation, or home support systems. Additionally, while
the study included both TKR and THR patients, it did not adjust for differences in rehabilitation needs or pain responses between these
groups, which may limit precision in interpreting subgroup outcomes. Another limitation is the geographic confinement to Lahore, which
may not fully represent rural populations where access to rehabilitation remains a significant challenge. This is particularly important in
the context of Pakistan, where health disparities between urban and rural regions are pronounced. According a recent study, rehabilitation
outcomes may be substantially less favorable among older adults and those with multiple comorbidities in under-resourced settings
(19,20).

Another concern is the absence of long-term follow-up, as the current study assessed outcomes only within a few months post-surgery.
Long-term functional sustainability, prosthesis wear, or the influence of rehabilitation on future revision risk could not be evaluated.
Future studies should address these gaps through prospective cohort or randomized designs with longer durations of follow-up and the
inclusion of quality-of-life assessments such as SF-36. In terms of clinical application, these findings advocate for early and prolonged
rehabilitation programs post-TJR, ideally extending beyond the traditional 4—-6 weeks. Health policymakers in Pakistan should consider
integrating standardized rehabilitation protocols into national surgical guidelines and promote training programs to strengthen the
physiotherapy workforce. Digital rehabilitation platforms, as evidenced by studies, could serve as cost-effective adjuncts in expanding
rehabilitation reach, especially in underserved areas (21,22). In conclusion, this study reinforces the pivotal role of structured
rehabilitation in promoting functional recovery following TKR and THR surgeries. While the results are consistent with global literature,
further high-quality randomized trials in low-resource settings are warranted to optimize rehabilitation strategies and close the care gap
in post-operative recovery.

CONCLUSION

This study concluded that structured post-surgical rehabilitation significantly improves functional recovery following knee and hip joint
surgeries in the Pakistani population. Prolonged rehabilitation duration was associated with better WOMAC and TUG outcomes,
highlighting the need for sustained, accessible physiotherapy services. These findings underscore the critical role of rehabilitation in
optimizing surgical success and advocate for its integration into standardized postoperative care protocols across healthcare settings in
Pakistan.
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