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SUMMARY 

 

Background: Arthroplasty is the standard of care to treat end stage arthritis in hip 

and knee joints. A Good functional outcome is the aim of every joint replacement 

procedure. To evaluate its outcome two type of scores can be used:  Patients 

reported measures & patient’s performance measures.  It would be ideal to know 

if the functional outcome of the surgery can be predicted during the early follow-

up period.  In this study we have used TUG, ILAS, WOMAC, HHS, KOOS and 

JFS to evaluate patient’s outcomes and tried to find a correlation between them to 

predict the patients’ functional recovery. 

Objectives: To assess early functional outcome in patient undergoing hip and 

knee arthroplasty using Time Up & Go score and Iowa Level of Assistance Scale 

score and to find correlation of  Time Up & Go and Iowa Level of Assistance 

Scale score with Patients Reported Outcome Measures(PROMs). 

Methods: 174 (130 TKR & 44 THR ) Patients with severe hip and knee pain were 

evaluate preoperatively and postoperatively on day 2, week 2 ,week 6 and at 6 

month postoperatively . TUG & ILAS scores were assessed at pre-operatively and 

post-operatively on day 2, week 2, week 6 and at month 6 but KOOS and 

WOMAC scores were assessed at pre-operatively and post-operatively at 6 

months and JFS was assessed post-operatively at 6 months only. These scores 

were calculated for all the patients and charted on excel sheet and statistical 

analysis was performed to assessed functional outcomes measures. 

Results:  A total of 174 patients (130 TKR & 44 THR) were included in the 

study. Mean score of TUG and ILAS gradually increased from Day 2 

(TUG,148.57±118.156 ; ILAS , 28.18±6.20)  to week 6 (TUG, 71.32±45.847 ; 

ILAS , 43.30±6.37) postoperatively in THR group of patients, Similarly  Mean 

score of TUG and ILAS  gradually increased from Day 2 (TUG, 207.27±119.31 ; 

ILAS , 28.54±5.44)  to week 6 (TUG, 56.96±23.52 ; ILAS , 45.50±4.97) 

postoperatively in TKR group of patients. The mean HHS pre operatively was 

33.052±10.38 which improved to 88.570±7.29 by the sixth post-operative month. 
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The mean WOMAC score pre operatively was 38.56±12.85 which improved to 

89.08±5.80 at six months follow-up and the mean score of KOOS pre operatively 

was 34.93±13.03 which improved to 85.98±6.39.The mean score of TUG & ILAS 

was minimally changed from week 6 to post operatively month six. Mean JFS at 6 

months was 71.44±3.88 in THR patients and 72.15±2.80 in TKR patients. 

Conclusion: The results from this study help us postulate that KOOS, WOMAC, 

and HHS score can be used as a long-term functional outcome predictors in 

patients receiving hip and knee arthroplasty and TUG & ILAS score can be used 

as early predictors for long term functional outcomes in arthroplasty patients. 

TUG & ILAS score have significant correlation with patient-reported outcome 

measures like WOMAC, KOOS and HHS. 
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INTRODUCTION 

Joint replacement (arthroplasty) as a surgical option for end stage arthritis is well 

established now and millions of patients across the world have benefited from it. 

Although many patients with arthritis can be treated by conservative modalities 

such as weight reduction, modification of lifestyle, drug therapy, physiotherapy 

and occupational therapy for early stage of diseases but for patients with severe 

hip and knee pain surgical management is a better modality of treatment. Total hip 

replacement and total knee replacement have been reported to provide better 

results as compared to non-surgical treatment. More than 90 % of patients have 

improved outcomes after THR & TKR. Less than 10 % of patients had 

complications like hip dislocation, pulmonary embolism, sciatic nerve palsy, 

surgical site infection, aseptic loosening, peri-prosthetic fracture etc. After hip or 

knee arthroplasty, there is a need to mobilise patients as quickly as possible. It 

reduces the need for external resources, hospitalisation stay and enhances patient 

safety after discharge [29]. To evaluate the functional outcome of THR & TKR, 

there are two types of outcome measures: 

A. Patients reported measures 

B. Patients’ performance measures. 

In Patients reported measures , the patient themselves describe their function 

through questionnaires but in patients performance measures , the patients 

performs one or  more tasks and is scored on the  ability to perform the task.[3]. In 

PROMs there are multiple scales used such as Knee injury and Osteoarthritis 

Outcome Score (KOOS)/Hip disability and Osteoarthritis Outcome Score (HOOS) 

, Lower-Extremity Functional Scale (LEFS),  Oxford Knee Score (OKS) ,Western 

Ontario & McMaster Universities Osteo-arthritis Index (WOMAC), and Harris 

Hip Score (HHS). For Patients’ performance measures 6 min walk test, self-paced 

walk test, stair test, Iowa Level of Assistance Scale (ILAS) and Time Up & Go 

test (TUG) were used. 
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There are many scales used to foresee the functional outcome in patient 

undergoing  hip and knee arthroplasty such as the Lower-Extremity Functional 

Scale (LEFS), Western Ontario & McMaster Universities Osteoarthritis Index 

(WOMAC), Knee injury and Osteoarthritis Outcome Score (KOOS)/Hip disability 

and Osteoarthritis Outcome Score (HOOS) and Oxford Knee Score, they have 

been certified for long-term functional outcome and evaluation.. 

While predictors of long term functional outcome of total hip and knee 

arthroplasty are well explored, there has been a search for predictors for early 

functional recovery. 

Time Up and Go test and Iowa level of assistance scores have been postulated to 

fulfil this role. It would be pragmatic to assess early functional score to allow for 

modifications to the rehabilitation and management protocol. 

The ILAS score evaluates the ability of the patient to do five tasks (supine to 

sitting, sitting to standing, walking, stairs, and walking speed), with a global score 

out of 50[3] while the TUG score evaluates the time that a patient takes to rise 

from a chair, walk three meters, turn around, walk back to the chair, and sit down 

[25]. It has been signifying to predict both short [26] and long-term function [27, 

28] after arthroplasty. Both predictors are considered important performance 

assessments in patients with hip or knee osteoarthritis [30]. 

Another pertinent issue is whether the early functional level post-surgery predicts 

the long-term functional outcome following the procedure. 

This study was therefore planned to address these concerns and evaluate the role 

of TUG and ILAS as predictors of Functional outcome following hip and knee 

arthroplasty. 

Total hip and knee arthroplasty has many scores that have been certified for long 

term functional outcomes such as WOMAC, OKS, LEEFS, HHS, KOOS, and JFS 

but there are no such scores for an early functional outcome. 
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So this study was also planned to find early functional outcome in patient 

undergoing hip and knee arthroplasty and their correlation with patient reported 

outcome measures (PROMs). 
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AIMS AND OBJECTIVES 

 

Aim: 

To assess early functional outcome in patient undergoing hip and knee 

arthroplasty using Time Up & Go score and Iowa Level of Assistance Scale score. 

To find correlation of Time Up & Go score and Iowa Level of Assistance Scale 

score with Patients Reported Outcome Measures. 

Primary objective 

To assess early functional recovery in patient undergoing hip and knee 

arthroplasty using TUG and ILAS score. 

Secondary objectives 

To establish, if there is a correlation of TUG and ILAS score with PROMs and 

examine their role in predicting long term functional outcome. 

Research question 

Can TUG score and ILAS score assessed during early recovery period be used as 

a predictor for long term functional outcome in patients undergoing hip and knee 

arthroplasty? 

Research hypothesis 

Null hypothesis: TUG and ILAS scores are not significant predictors for long 

term functional outcome in patient undergoing hip and knee arthroplasty. 

Alternative hypothesis:  TUG and ILAS scores are significant predictors for long 

term functional outcome in patient undergoing hip and knee arthroplasty. 
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REVIEW OF LITERATURE 

 

Long term functional outcome measures: 

In a study done by Lokesh Gupta et al. (2018), 20 THRs performed between 

December 2008 and December 2010 were assessed. Preoperatively, the average 

modified HHS was 28, rising to 64 at 6 weeks, 86 at 6 months, 90 at 1 year, and 

92 at the most recent follow-up. Modified HHS was outstanding in 17 patients and 

good in 3 patients after a year of follow-up. In 11 cases where the procedure 

lasted between 136 and 160 minutes and in 2 cases where it lasted between 161 

and 185 minutes, modified HHS performed superbly. Modified HHS also 

performed exceptionally well in individuals for whom early partial and complete 

weight bearing was initiated [24]. 

In a retrospective analysis with a minimum follow-up of 2 years, David Figueroa 

et al. (2019) examined 191 complete knee arthroplasties carried out on 182 

patients during an 8-year period. The frequency of serious problems served as the 

key outcome indicator. Minor problems, lingering symptoms, satisfaction, and the 

Knee Injury and Osteoarthritis Outcome Score were considered secondary 

outcomes (KOOS). They discovered that the rates of global complications were 

15.5%, reinterventions were 9.2%, and revisions were 2.5%. 9.2% of individuals 

experienced major difficulties, whereas 5.1% experienced moderate 

complications. 90% of patients expressed satisfaction with the surgery, and the 

average Knee Injury and Osteoarthritis Outcome Score (KOOS) was 77 points 

(14-100). 45.8% of patients exhibited some degree of range of motion restrictions 

at the 2-year follow-up. [22] 

In a study involving 254 complete knee replacements, Bansal et al. (2022), At 

two years after surgery, they analysed the OKS, FJS, and short form WOMAC 

score. For FJS, correlation analysis with OKS and short- form WOMAC scores 

was conducted. SF WOMAC, FJS, and OKS averages were 77.24, 38.75, and 

79.97, respectively. FJS and the OKS and SF WOMAC scores had a strong 
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association. Finally, they concluded that FJS is a simple and equally effective 

outcome measures, like the other widely used measures OKS and WOMAC. [20] 

A prospective cohort study of primary TKA was carried out by K.Giesinger et al. 

(2014). They included patients who had completed the Forgotten Joint Score-12 

(FJS-12), EQ-5D, Knee Society Score, and range of motion (ROM) evaluation as 

well as the osteoarthritis (OA) index from Western Ontario and McMaster 

Universities (WOMAC). Pre-operative, 2 months, 6 months, 1 year, and 2 years 

post-operative were the five time points evaluated. The Knee Society Score (KSS) 

Knee score (1.70) and WOMAC Total were found to have the largest effect sizes 

(ES) for change from preoperative to 2-month follow-up (1.50). The FJS-12 

(0.99) and the KSS Function Score displayed the biggest ES for change over the 

time period between six months and a year (0.88). At 1-year follow-up, the EQ-

5D demonstrated the biggest ceiling effect, with 84.4% of patients rating the 

highest possible score.ES for the FJS-12 were highest between the 1- and 2-year 

follow-up (0.50). All other outcome measurements revealed an ES of 0.30 or 

below. Response rates for outcome indicators vary greatly, especially more than a 

year after surgery (i.e., when comparing scores at 1- and 2-year follow-up). The 

FJS-12 was the instrument found to be most responsive. This shows that, 

compared to conventional PROMs, joint awareness may be a more accurate 

indicator of patient prognosis. [23] 

623 patients with primary TKA participated in a study by Van Egmond et al. in a 

fast-track setting. Prior to surgery, at six weeks after surgery, and three months 

later, they had to assess the patient-reported outcome measures (PROMs). When 

compared to preoperative ratings, the OKS, KOOS-PS, and EQ-5D self-rated 

health VAS all showed statistically significant improvements after 6 weeks. The 

mean improvement for KOOS-PS was clinically significant at 6 weeks and 3 

months. Non-responders had a higher BMI and lower scores on the following EQ-

5D items: mobility, self-care, usual activities, and anxiety/depression. During the 

first three months following primary TKA, they discovered statistically significant 

and clinically relevant functional improvement. [14] 
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Between January 1988 and April 1991, R John Wright et al. studied 407 patients 

(523 knees) undergoing primary total knee arthroplasty. At the end of ten years, 

165 patients (211 knees) had died; seven of these 211 knees had been revised 

prior to death. The remaining 242 patients completed a questionnaire that included 

the Western Ontario and McMaster University Osteoarthritis Index (WOMAC), 

the Short Form-36 (SF-36), and questions about patient satisfaction and revision 

surgery. 208 (86%) completed the questionnaire. At the time of the evaluation, the 

mean WOMAC scores (and standard deviation) for pain were 88 +/- 17 and 79 +/- 

20 for function. The SF-36 scores were similar to those of an age and gender-

matched normal population, with only the physical functioning score (p 0.001) 

being significantly lower and the general health score (p 0.001) being significantly 

higher. Patients were generally pleased with all aspects of the outcome. [17] 

Suhail et al. conducted a retrospective study on 60 patients (76 total knee 

replacement). Between February 2005 and February 2008, TKR performed. The 

average follow-up period was one year and five months. The mean Knee Society 

Knee Score at the final follow-up was 87.9, with 77.3% (58 knees) rated excellent, 

21.3% (16 knees) rated good, and 1.3% (1 knee) rated fair; none were rated poor. 

The average Function Score was 87.1, with 64% (48 knees) rating excellent, 

29.3% (22 knees) rating good, 6.7% (5 knees) rating fair, and no knee rating poor. 

The WOMAC average was 94.4. (standard deviation 6.59). Finally, based on 

Knee Society Knee and Function scores and the WOMAC score, they concluded 

that the early results of the TKR were excellent or good in the majority of 

patients. The majority of the patients were functionally independent, had no knee 

pain, and were pleased with their results. [5] 

Forgotten Joint Score: 

The Oxford knee score (OKS) is a scoring system that has been regularly verified 

in TKA research However, the OKS has been proven to have a significant ceiling 

effect in recent years (making it less ideal for examining potentially tiny 

variations in knee function in patients with good or great clinical results following 

TKA.[18] 
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A new scoring system, the forgotten joint score (FJS), was recently designed to 

solve this issue (Behrend et al. 2012). The FJS score system is based on a 12- item 

questionnaire that asks patients about their ability to forget about their artificial 

joint in everyday life (i.e., lack of awareness of the knee), which is the ultimate 

goal after arthroplasty. Earlier research (Behrend et al. 2012, Thienpont et al. 

2014, Thompson et al. 2015) established 

Strong connection between the FJS and other PROMs (WOMAC and KOOS) and 

demonstrated that the FJS has potential ability to evaluate outcome. The 

relationship between the FJS and the OKS has never been studied before.[18] 

Behrend et al. Created the Forgotten Joint Score (FJS) in 2007. This new PROM 

assessed a highly tempting concept: a patient's ability to forget about their 

artificial joint in daily life. The best outcome after a complete knee or total hip 

replacement, according to Behrend et al, is the goal of a total hip replacement 

(TKR/THR) was for the patient to be "unaware" that they had one a prosthetic 

joint was used.[20] 

The Forgotten Joint Score (FJS) is a scoring system that was established in recent 

years and is based on 12-question surveys to determine a patient's capacity to 

forget their artificial knee joint in daily life. The greater the score, from 0 to 100, 

the more natural or "forgotten" the joint is. In addition, unlike other patient-

reported outcome measures, FJS is not constrained by the ceiling effect. The FJS 

has been utilised widely in patients who had total hip and total knee arthroplasty 

(TKA) 

The FJS-12 is a 12-question survey with a 5-point Likert response format and raw 

results translated onto a 0–100 point scale. Higher scores imply a better outcome, 

such as a more natural- looking prosthetic joint. The FJS-12 has a modest ceiling 

effect and can distinguish between good, very good, and outstanding outcomes 

following joint arthroplasty. [19] 
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Table1: Review of literature of long term functional outcomes 

 
No of 
patien

ts 

Group 
of 

patients. 

Scores 

used 

Follow 

up 
Conclusion 

Lokesh 

Gupta et 

al (2018) 
20 THR 

Modified 
HHS 

1 years 

Modified HHS was an excellent 

long term predictor of patient 
outcome. 

David 

Figuero

a et 

al(2019) 

182 TKR KOOS 2 years 

90 % of Patients had better 

outcome at 2 years of follow 
up, Mean KOOS score was 77.

Bansal 

et al 

(2022) 

254 TKR 
OKS,FJS 

& SF 

WOMAC 

2 years 
FJS is an easy and similarly 

effective long term functional 

outcome measure. 

Van 

Egmond 

et al 

(2021) 

623 TKR 
OKS 

,KOOS-PS 
& EQ-5D 

3 months 
All scores showed statistically 
significant improvement at 6 

weeks follow up. 

 

Table 2: Review of literature of long term functional outcomes 

 
No of 

patients 

Group 
of 

patients

. 

Scores 
used 

Follow 
up 

Conclusion 

K. 

Giesinger 

et al 

(2014) 

Not 
mention

ed 

TKR 

KSS,WO
MAC 

,FJS-12 & 

EQ-5D 

2 years 
FJS-12 is a more accurate 

indicator of patient prognosis. 

R John 

Wright et 

al (2004) 
407 TKR 

WOMAC 
& SF -36 

10 
years 

WOMAC score was the best 
predictors at 10 years follow 

up. 

Suhail et 

al(2009) 
60 TKR 

KSS, KFS 
& 

WOMAC 

1 year 5 

months 

KSS , KFS and WOMAC score 
was the best functional 

outcome predictor 

Behrend 

et 

al.(2012)
243 

TKR & 
THR 

FJS  & 
WOMAC 

Not 
mentio

ned 

FJS is the most reliable long 
term functional outcome 

measures in TKR & THR 

patients. 
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Patients’ Performance measures 

Time Up & Go Scores: 

Givens DL et al. (2018) found that in candidates for total knee arthroplasty, the 

PROMIS CAT physical function is not a substitute for the TUG performance-

based measure. They had conclude that TUG score was the best predictors for 

TKR patients [4]. 

According to Poitras et al. (2018), the ASA and TUG are both highly significant 

predictors of duration of hospital stay (LOS). The odds ratio (OR) for the ASA 

was 3.57 (95% confidence interval (CI) 1.26–10.07), and the OR for a one-

standard deviation (SD) increase in the TUG of 4.45 s was 2.18 (95% CI 1.67–

4.15). Only the TUG showed two-week function predictability and was showing 

signs of importance for six-week function. For two week function, one SD TUG 

rise produced an OR of 2.14 (95% CI 1.53-3.79). [7] 

The prognostic impact of functional performance and range of motion 

measurements on outcomes following total knee arthroplasty was examined in the 

study by Bade MJ et al. (2014). Two pooled prospective randomised controlled 

trials were the subject of this secondary analysis. 64 patients (32 men and 32 

women) with end-stage osteoarthritis of the knee were enrolled for a primary total 

knee replacement. A 6-minute walk test distance, Timed Up and Go (TUG) test 

time, and active knee flexion and extension range of motion were all measured. 

Long-term flexion and extension were predicted by preoperative knee flexion and 

extension measurements (β = 0.44, P 0.001) and (β = 0.46, P 0.001). Acute knee 

flexion and extension measurements did not predict long-term flexion or 

extension (β= 0.09, P = 0.26) or (β = 0.04, P = 0.76).Long-term 6-min walk 

performance was predicted by preoperative TUG performance (β = -21, P 0.001). 

After adjusting for the effects of sex, age, and other factors, acute TUG 

performance was predictive of long-term functional performance on the 6-min 

walk test (P = 0.02); however, after adjusting for preoperative TUG performance, 

acute TUG was no longer associated with long-term 6-min walk performance (P = 

0.65). Although preoperative measurements have some predictive significance, 
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acute postoperative measurements of knee range of motion have little usefulness. 

However, when preoperative functional performance data are missing, acute 

functional performance assessments have a useful predictive value. [16]. 

Table 3: Review of literature of Time Up & Go scores 

 
No of 

patients 
Group of 
patients. 

Scores used 
Follow 

up 
Conclusion 

Poitras 

et al 

(2018)

108 
TKR & 

THR 

ASA, CCI, 
CCI08, and 

TUG 

6 
weeks 

ASA and TUG was the 
important predictors of 
hospital length of stay 

(LOS). 

Bade MJ 

et al 

(2014)

64 TKR 

TUG & 6 

min walk 
test 

Not 

mentio
n 

TUG score was 
statistically significant 

predictor of long-term 6-
min walk performance. 

Givens 

DL et 

al(2018) 
65 TKR 

TUG 

,BMI,NPRS
& smoking 

status 

1YEA
R 

TUG score was the 

strongest functional 
predictors for TKR 

patients. 

 

 

Iowa Level of Assistance Scale scores: 

Benedetti et al.(2014) conducted a study of 203 patients  who had undergone 

THR or TKR between 15 January and 10 May 2012 for chronic joint disease . 

Prior to being released from the orthopaedic ward, they had used the ILAS to 

assess their needs for assistive devices and help during functional activities 

(ILAS-funct). The Classical Test Theory and RA were used to conduct a 

psychometric analysis of the replies. The correlation between the two domains 

(ILAS-funct and ILAS-dev) was strong. ILAS-funct displayed two disordered 

response category thresholds, as determined by the RA rating scale diagnostics: 

only five of the seven different response levels for "help" were clearly 

apparent.The five ILAS-funct items all fit the model and exhibited no local 

reliance or differences in item functioning by sex or across age group. Rasch 
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calibration and subsequent analyses were not possible with ILAS-dev since it 

offered two unused response categories. ILAS-funct demonstrated good 

psychometric qualities, although it might be improved by collapsing at least 

response categories 5 (failed) and 6. (not tested). The existence of underutilised 

response categories in ILAS-dev necessitates a review of its scaling choices and 

procedures.[21] 

Table 4: Review of literature of Iowa level of assistance scale scores 

 

No of 

patie
nts 

Group of 

patients. 

Scores 

used 

Follow 

up 
Conclusion 

Bene

detti 

et 

al.(20

14)

203 
THR & 

TKR 

ILAS-
funct & 

ILAS -
dev 

Not 
mentio

ned 

ILAS-funct 

demonstrated 
best 

psychometric 

qualities for 
functional 

outcome. 

 

 

Correlation of TUG & ILAS scores with PROMs: 

Poitras S et al (2016) discovered that it is clinically warranted to get patients 

functioning as soon as feasible after hip or knee arthroplasty. Comparing the 

clinimetric characteristics of four tools to evaluate function soon after arthroplasty 

was the goal. The Time Up and Go (TUG), Iowa Level of Assistance Scale 

(ILAS), Postoperative Quality of Recovery Scale (PQRS), and Readiness for 

Hospital Discharge Scale (RHDS) were used to evaluate 128 patients undergoing 

hip or knee arthroplasty preoperatively,1 and 2 days after surgery, and 2 & 6 

weeks after surgery. The validity of the contract, descriptive data, floor and 

ceiling effects, responsiveness and interpretation were all determined. The TUG 

and ILAS ratings showed a significant decline from pre-operative to post-

operative, followed by a significant improvement following surgery. Following 

surgery, there was a considerable improvement in the PQRS pain and function 



15 

dimensions as well as the RHDS personal status subscale. Patient-perceived 

improvement was substantially correlated with changes in the PQRS pain 

dimension, the TUG, the RHDS global scale, and the personal status subscale. 

The RHDS global (1.1/10), personal status subscale (2.3/10), and TUG all showed 

minimally significant changes (43.4 s at 6 weeks). The PQRS function dimension 

and RHDS have a mediocre relationship to the TUG or ILAS in terms of construct 

validity. From preoperative to postoperative day 2, there was a strong association 

between TUG and ILAS; however, at 2 and 6 weeks, this correlation significantly 

diminished. In the first six weeks after a hip or knee replacement, the TUG and 

RHDS personal status subscale showed the best clinimetric qualities to assess 

function. [3]. 

According to Poitras S et al (2015), optimum patient function should increase 

immediately following arthroplasty. Which pre-operative function measures are 

most accurate at predicting length of stay (LOS) and quick functional recovery is 

unknown. The purpose of this study was to find peri-operative function measures 

that were indicative of hospital length of stay (LOS) and short-term function 

following hospital discharge in patients who had hip or knee replacement surgery. 

The readiness for hospital release scale, the post-operative quality of recovery 

scale, the Iowa level of assistance scale, the timed-up-and-go (TUG), and the 

Western Ontario and McMaster Osteoarthritis Index were all used to evaluate 108 

patients (WOMAC). Two weeks following discharge, function was evaluated 

using the older Americans resources and services activities of daily living (ADL) 

questionnaire (OARS). Following multiple regressions, the LOS and OARS 

scores were strongly correlated with the pre- and post-operative day two TUG, 

and the OARS score was correlated with the pre-operative WOMAC function 

subscale. Preoperatively, a cut-off WOMAC function score of 48.5/100 and a cut-

off TUG duration of 11.7 seconds for LOS and 10.3 seconds for short-term 

recovery had the best sensitivity and specificity, respectively. The maximum 

sensitivity and specificity were obtained postoperatively with a cut-off day two 

TUG time of 31.5 seconds for LOS and 30.9 seconds for short-term function. The 

pre-operative WOMAC function subscale can suggest short-term functional 
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capacities, and the pre- and post-operative day two TUG can reflect hospital LOS 

and short-term functional capacities.[15] 

 

Table 5: Review of literature of correlation of Time Up & Go and Iowa level 

of assistance scale scores with patient’s reported outcome measures 

 
No of 

patients 
Group of 
patients. 

Scores used Follow up Conclusion 

Poitras S 

et al 

(2015) 
108 

TKR & 
THR 

TUG & 
WOMAC 

2 weeks 

pre-op & post-op day 2 
TUG scores and the pre-

op WOMAC score 
were effective  short term 

functional outcome 
measures for TKR & 

THR patients 

Poitras S 

et al 

(2016) 
108 

TKR & 
THR 

RHDS,PQRS
,TUG & 

ILAS 
6 weeks 

TUG & RHDS were the 
best clinimetric qualities 

to assess function 
outcome. 

 

 

 

 

 

 

 

 

 

 

 



17 

MATERIAL AND METHODS 

Study design: It was a Prospective Observational study. The study was designed 

and supervised and conducted at the Department of Orthopaedics, AIIMS Jodhpur 

after due review and ethical clearance from the institutional research cell and 

Institutional ethics Committee (AIIMS/IEC/2021/3567). The study was conducted 

as per the Declaration of Helsinki and Good Clinical Practices guidelines. Patients  

were enrolled from 1st April 2021 to 31st May 2022 in our study. 

Written informed consent was taken from all the eligible patients as the regulatory 

criteria for inclusion in the study. 

Inclusion criteria: 

 1. Willing to give informed consent 

 2. Patient with severe knee & hip pain and advised Primary Total Hip and Total 

Knee Replacement surgery in AIIMS jodhpur 

Exclusion criteria: 

 1. Diagnosed neurological or musculoskeletal disease (excluding osteoarthritis) 

adversely affecting gait or weight-bearing. 

 2. Physical, emotional, or neurological conditions that would compromise the 

patient’s compliance with postoperative rehabilitation and follow-up (e.g., 

drug or alcohol abuse, serious mental illness, general neurological conditions, 

such as Parkinson, MS, etc.). 

 3. Revision Total hip & knee arthroplasty 

Sampling frame: This study included all individuals with severe hip and knee 

pain, presenting to the AIIMS Jodhpur Orthopedics department and meeting the 

inclusion criteria, after approval by institutional ethical committee. 

Study Duration: 18 months 
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Study procedure and data collection methods 

The patients attending AIIMS Jodhpur Orthopaedics Department with  severe 

knee & hip pain and advised Total Hip and Knee Replacement surgery were 

assessed after meeting the inclusion criteria  .The patients were evaluated by 

taking a clinical history and a thorough physical examination was performed. 

Clinical history included side involved, VAS pain scale, range of motion, 

measurements for any flexion deformity, extension lag. Clinical information and 

findings were documented in a pre-designed performa (ANNEXURE VII) .The 

patients was asked to fill the questionnaires which were checked by an 

orthopaedician. 

In our study we have kept the pre and post op protocols same for those patients 

who had refused for participation. So, that their clinical care was in no-ways 

affected by the decision. 

The TUG and ILAS score were assessed preoperatively and on post op day 2, and 

post op week 2 and week 6 and at 6 months post-operatively. 

The TUG score assesses the time taken by the patient to get up from a chair, walk 

three meters, turn around, walk back to the chair, and sit down [27]. It can predict 

both short [28] and long-term function [29,30] following arthroplasty. 

The ILAS score assesses the capability of the patient to perform five tasks (supine 

to sitting, sitting to standing, walking, stairs, and walking speed), with a global 

score out of 50[3] 

KOOS, HHS and WOMAC were recorded preoperatively and at 6 months post-

operatively. 

These scores KOOS, HHS & WOMAC were calculated on a publicly available 

online scoring platform, (ANNEXURE VIII, IX & X). 

https://orthotoolkit.com/koos/. 
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Forgotten Joint Score was recorded at 6 months post-operatively (ANNEXURE 

XI) 

When calculating the total score for the FJS, all responses were added together 

(never, 0 points; almost never, 1 point; rarely, 2 points; occasionally, 3 points; 

mostly, 4 points) and divided by the number of completed items (questions 

marked "not relevant for me" were treated as missing values and were not 

included in completed items). After multiplying this average by 25 and than 

subtracting it from 100, a total score range of 0 to 100 is obtained. A high score 

indicates a high degree of "forgetting" the prosthetic joint—that is, a low level of 

awareness. 

These scores were calculated for all the patients and charted on excel sheet and 

statistical analysis was performed using SPSS software (version 27.0; SPSS Inc., 

Chicago, IL, USA). 

Periodicity of data collection: All patients were called pre operatively and post 

op day 2, week 2, week 6 and at 6 months. 

TUG & ILAS scores were assessed pre-operatively and post-operatively on day 2, 

week 2, week 6 and at month 6. 

KOOS and WOMAC scores were assessed pre-operatively and post-operatively at 

6 months. 

JFS was assessed post-operatively at 6 months. 
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STATISTICAL ANALYSIS 

For statistical analysis, data was tabulated on Microsoft excel spreadsheet and 

then analyzed by SPSS (version 27.0; SPSS Inc., Chicago, IL, USA) and Graph 

Pad  Prism  version  5.  Data had been summarised as mean and standard 

deviation for numerical variables and count and percentages for categorical 

variables. Two-sample t-tests for a difference in mean involved independent 

samples or unpaired samples. Unpaired proportions were compared by Chi-square 

test or Fischer’s exact test, as appropriate. Correlation was calculated by Pearson 

correlation analysis. The Pearson product-moment correlation coefficient was a 

measure of the linear dependence between two variables X and Y. P-value ≤ 0.05 

was considered for statistical significance 

Ethical consideration 

This study was conducted after approval from the Institutional Ethical Committee. 

(AIIMS/IEC/2021/3567). Informed consent was taken from the patients being 

enrolled for the study after approval by institutional ethical committee, by 

providing them a proper printed consent form along with patient information sheet 

and after properly explaining the purpose of the study. 
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OBSERVATIONS AND RESULTS 

Demographics details  

Table 6: Age distribution in Total hip & knee replacement group 

  N Mean SD Minimum Maximum Median P-valve 

AGE 

THR 44 40.98 14.84 22 81 40 

<0.0001 

TKR 130 62.50 8.14 43 80 64 

 

Sex distribution in THR & TKR patients:  

Table 7: Sex distribution in Total hip & knee replacement group 

 THR TKR 

MALE 33 40 

FEMALE 11 90 

TOTAL 44 130 

 

 

 

Chart 1: Total hip & knee replacement distribution 

 

TKR 
75% 

THR 
25% 

TKR THR
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Chart 2: Sex distribution in total hip replacement group 

 

 

 

 

Chart 3: Sex distribution in total knee replacement group 
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STATISTICS OF THR CASES 

Patient’s performance measures in THR 

TUG score: 

Table 8: Time Up & Go scores in total hip replacement group 

 
Pre op 

TUG 

Day 2 

TUG 

Week 2 

TUG 

Week 6 

TUG 

Month 6 

TUG 

N 44 44 44 44 44 

Mean 148.57 223.75 116.25 71.32 40.82 

Std. Deviation 118.15 94.16 73.46 45.84 39.02 

Minimum 24 64 33 25 15 

Maximum 487 427 384 248 205 

 

Mean TUG score pre operatively was 148.57±118.156 with minimum and 

maximum value 24 and 487 respectively which increased on day 2 to 

223.75±94.165. TUG score decreased on week 2 to 116.25±73.46 with minimum 

and maximum value 33 and 384 respectively. TUG score gradually improved 

from 71.32±45.847 on week 6 to 40.82±39.021 at month 6 postoperatively in 

THR group.(Table 8) 

 

Chart 4: Mean of Time Up & Go scores in total hip replacement group 
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ILAS score in THR:  

Table 9: Iowa level of assistance scale scores in total hip replacement group. 

 
Pre op 

ILAS 

Day 2 

ILAS 

Week 2 

ILAS 

Week 6 

ILAS 

Month 6 

ILAS 

N 44 44 44 44 44 

Mean 37.05 28.18 37.05 43.30 47.84 

Std. 

Deviation 
9.84 6.20 6.49 6.374 4.092 

Minimum 20 20 20 30 40 

Maximum 50 40 50 50 50 

 

The mean ILAS scores pre operatively was 37.05±9.84 with minimum and 

maximum value 20 and 50 respectively which decreased to 28.18±6.20 on Day 2 

.ILAS score increased to 37.05±6.49 on week 2 with minimum and maximum 

value 20 and 50 respectively which was almost equal to pre-op values. ILAS score 

gradually improved from 43.30±6.37 on week 6 to 47.84±4.09 on month 6. There 

was no significant improvement in values of ILAS score on week 6 and month 6 

postoperatively (Table 9).  

 

Chart 5: Mean of Iowa level of assistance scale scores in total hip 

replacement group 
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Patient’s reported measures in THR 

Harris hip score in THR: 

Table 10: Harris hip scores in total hip replacement group 

 Pre op HHS Month 6 HHS 

N 44 44 

Mean 33.05 88.57 

Std .Deviation 10.38 7.29 

Minimum 12.0 68.7 

Maximum 49.3 98.6 

 

The mean HHS pre operatively was 33.052±10.38 with minimum and maximum 

value 12 and 49.3 respectively which improved to 88.570±7.29 with minimum 

and maximum value 68.7 and 98.6 respectively on Month 6 postoperatively . This 

shows that there was significant improvement in HHS value on 6 months 

postoperatively (Table 10) 

 

Chart 6: Mean Harris hip scores in total hip replacement group 
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JFS in THR: 

Table 11: Joint Forgotten scores in total hip replacement group 

 JFS(100-MEANX25)

N 44 

Mean 71.44 

Std .Deviation 3.88 

Minimum 59.09 

Maximum 75.00 

 

 

The mean JFS-(100-MEANX25) (mea n ± s.d.) of patients was 71.4466± 

3.884 with minimum & maximum 59.09 & 75.00 respectively (Table 11) 
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STATISTICS FOR TKR CASES 

Patient’s performance measures in TKR 

 

TUG score in TKR:  

Table 12: Time Up & Go scores in total knee replacement group 

 

 
Pre op 

TUG 
Day 2 TUG 

Week 2 

TUG 

Week 6 

TUG 

Month 6 

TUG 

N 130 130 130 130 130 

Mean 123.92 207.27 93.06 56.96 31.41 

Std. 

Deviation 
96.58 119.31 38.24 23.52 15.97 

Minimum 21 88 28 19 15 

Maximum 420 1140 240 119 86 

 

 

The mean TUG score pre operatively was 123.92±96.58 with minimum and 

maximum value 21 and 420 respectively which ncreased on day 2 postoperatively 

to 207.27±119.31 .TUG score decreased on week 2 to 93.06±38.24 with minimum 

and maximum value 28 and 240 respectively. TUG score gradually improved 

from 56.96±23.52 on week 6 to 31.41±15.97 on month 6 postoperatively.(Table 

12) 
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Chart 7: Mean of Time Up & Go scores in total knee replacement group 
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LAS score in TKR: 

Table 13: Iowa level of assistance scale scores in total knee replacement 

group 

 

 
Pre op 

ILAS 
Day 2 

ILAS 
Week 2 

ILAS 
Week 6 

ILAS 
Month 6 

ILAS 

N 130 130 130 130 130 

Mean 36.73 28.54 38.31 45.50 48.77 

Std. 

Deviation 
8.79 5.44 6.21 4.97 3.29 

Minimum 20 20 30 40 40 

Maximum 50 40 50 50 50 

 

 

The mean ILAS scores pre operatively was 36.05±8.79 with minimum and 

maximum value 20 and 50 respectively which decreased to 28.54±5.44 on Day 2 

postoperatively. ILAS score increased to 38.05±6.21 on week 2 with minimum 

and maximum value 30 and 50 respectively which is almost equal to pre-op values 

as found in THR patients. ILAS score gradually improved from 45.50±4.97 on 

week 6 to 48.77±3.29 on month 6 postoperatively. There was no significant 

improvement in values of ILAS score on week 6 and month 6 postoperatively. 

(Table 13) 
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Chart 8: Mean of Iowa level of assistance scale scores in total knee 

replacement group 
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Patients’ reported measures in TKR 

KOOS scores in TKR: 

Table 14: Knee injury and Osteoarthritis Outcome scores in total knee 

replacement group 

 Pre op  KOOS Month 6 KOOS 

N 130 130 

Mean 34.93 85.98 

Std .Deviation 13.03 6.39 

Minimum 12 67.0 

Maximum 81 96.0 

 

 

 

The mean KOOS score pre operatively was 34.93±13.03 with minimum and 

maximum value 12 and 81 respectively which improved to 85.98±6.39 with 

minimum and maximum value 67.0 and 96.0 respectively on Month 6 

postoperatively. This shows that there was significant improvement in KOOS 

value in 6 months postoperatively. (Table14) 
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Chart 9: Mean of Knee injury and Osteoarthritis Outcome scores in total 

knee replacement group 
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WOMAC score in TKR:  

 

Table 15: Western Ontario & McMaster Universities Osteo-arthritis Index 

scores in total knee replacement group 

 Pre op  WOMAC Month 6 WOMAC 

N 130 130 

Mean 38.56 89.08 

Std .Deviation 12.85 5.80 

Minimum 13.4 72.4 

Maximum 78.9 98.4 

 
 

 

The mean WOMAC score pre operatively was 38.56±12.85 with minimum and 

maximum value 13.4 and 78.9 respectively which improved to 89.08±5.80 with 

minimum and maximum value 72.4.0 and 98.4 respectively on Month 6 

postoperatively . This shows that there was significant improvement in WOMAC 

score value in 6 months postoperatively (Table 15). 
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Chart 10: Mean of Western Ontario & McMaster Universities Osteo-arthritis 

Index scores in total knee replacement group 
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JFS scores in TKR: 

Table 16: Joint Forgotten score in total knee replacement group 

 

 JFS (100-MEANX25) 

N 130 

Mean 72.15 

Std. Deviation 2.80 

Minimum 63.63 

Maximum 75.00 

 

 

The mean JFS-(100-MEANX25) (mean±s.d.) of patients was 72.1517± 2.806 with 

minimum and maximum value 63.63 & 75.00 respectively.(Table 16) 
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Correlation of patient’s performance measures with patient’s reported 

measures: 

Correlation of TUG scores with 6 month follow up of HHS & JFS in THR: 

Table 17: Correlation of Time Up and Go scores with 6 month follow up of 

Harris hip scores & Joint Forgotten scores in total hip replacement group  

 
Day 2 

TUG 
Week 2 

TUG 
Week 6 

TUG 
Month 6 TUG 

HHS Month 6 
R=-0.358, 

P<0.017

R=-0.474, 

P<0.001

R=-0.538, 

P<0.0001

R=-0.565, 

P<0.0001

JFS(100-

MEANX25) 

THR month 6 

R=-0.420, 
P<0.005

R=-0.299, 
P<0.049

R=-0366, 
P<0.015

R=-0.292, 
P<0.055

 

 

There was a significant correlation present between HHS Month 6 postoperatively 

and TUG scores at different time interval. ‘R’ value was gradually increased from 

Day 2 to Month 6 postoperatively, which postulates that the strength of correlation 

increased from weak on day 2 to moderate on week 6 & month 6 postoperatively. 

However, ‘R’ value of Week 6 was almost equal to month 6 postoperatively. 

 

JFS was negatively correlated on Day 2, Week 2 and Week 6 TUG score values. 

However strength of correlation was almost weak. Even at 6 month 

postoperatively there was no significant correlation. (Table 17) 
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Correlation of ILAS scores with 6 month follow up of HHS & JFS in THR: 

Table 18: Correlation of Iowa level of assistance scale scores with 6 month 

follow up of harris hip scores & Joint Forgotten scores in total hip 

replacement group 

 Day 2 

ILAS 

Week 2 

ILAS 

Week 6 

ILAS 

Month 6 

ILAS 

HHS Month 6 R=0.310, 
P<0.041

R=0.513, 
P<0.0001

R=0.543, 
P<0.0001

R=0.574, 
P<0.0001

JFS(100-MEANX25)THR 

month 6 
R=0.252,
P<0.099

R=0.125, 
P<0.418

R=0.315, 
P<0.037

R=-0.012, 
P<0.941

 

There was a significant correlation was present between HHS month 6 and day 2 

to month 6 TUG scores at different time interval. ‘R’ value gradually increased 

from Day 2 to Month 6 postoperatively, which postulates that the strength of 

correlation increased from weak on day 2 to moderate on week 2, week 6 & 

month 6 postoperatively. However, ‘R’ value of week 2 & week 6 was almost 

equal to month 6 postoperatively. 

The JFS was not statistically correlated with ILAS scores.(Table 18) 
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Correlation of TUG scores with 6 month follow up of WOMAC, KOOS & 

JFS in TKR: 

Table 19: Correlation of Time Up and Go scores with 6 month follow up of 

Western Ontario & McMaster Universities Osteo-arthritis Index scores, 

Knee injury and Osteoarthritis Outcome Scores & Joint Forgotten scores in 

total knee replacement group 

 Day 2 

TUG 

Week 2 

TUG 

Week 6 

TUG 

Month 6 

TUG 

WOMAC Month 

6 

R=-0.151, 

P<0.086

R=-0.282, 

P<0.001

R=-0.462, 

P<0.0001

R=-0.604, 

P<0.0001

KOOS Month 6 R=-0.208, 
P<0.017

R=-0.396, 
P<0.0001

R=-0.555, 
P<0.0001

R=-0.642, 
P<0.0001

JFS(100-

MEANX25)TKR 

month 6 

R=0.082, 
P<0.355

R=-0.015, 
P<0.863

R=0.032, 
P<0.715

R=-0.034, 
P<0.698

 

 

There was no correlation was present between WOMAC Month 6 and Day 2 TUG 

score but from Week 2 to Month 6 postoperatively, statistically significant 

correlation was present between WOMAC and TUG score and strength of 

association also increased gradually with time, which postulate that the strength of 

correlation increased from weak on week 2 to moderate on week 6 & strong on 

month 6 postoperatively. 

There was a significant correlation present between KOOS month 6 and day 2 to 

month 6 TUG scores at different time interval. ‘R’ value gradually increased from 

Day 2 to Month 6 postoperatively, which postulates that the strength of correlation  

increased from weak on day 2 & week 2 and moderate on week 6 & strong 

correlation on month 6 postoperatively. 

The JFS was not significantly correlated with TUG scores. (Table 19) 
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Correlation of ILAS scores with 6 month follow up of WOMAC, KOOS & 

JFS in TKR: 

Table 20: Correlation of Iowa level of assistance scale scores scores with 6 

month follow up of Western Ontario & McMaster Universities Osteo-

arthritis Index scores, Knee injury and Osteoarthritis Outcome Scores & 

Joint Forgotten scores in total knee replacement group 

 
Day 2 

ILAS 
Week 2 

ILAS 
Week 6 

ILAS 
Month 6 

ILAS 

WOMAC 

Month 6 

R=0.257, 

P<0.003

R=0.238, 

P<0.007

R=0.328, 

P<0.0001

R=0.530, 

P<0.0001

KOOS Month 6 
R=0.262, 
P<0.003

R=0.329, 
P<0.0001

R=0.448, 
P<0.0001

R=0.570, 
P<0.0001

JFS(100-

MEANX25)TK

R month 6 

R=-0.001, 
P<0.988

R=-0.039, 
P<0.660

R=-0.031, 
P<0.723

R=-0.029, 
P<0.742

 

There was a significant correlation present between WOMAC month 6 and day 2 

to month 6 ILAS scores at different time interval. ‘R’ value gradually increased 

from Day 2 to Month 6 postoperatively, which postulates that the strength of 

correlation increased from weak on day 2, week 2 & week 6 and moderate on 

month 6 postoperatively. 

There was a significant correlation present between KOOS month 6 and day 2 to 

month 6 ILAS scores at different time interval. ‘R’ value gradually increased from 

Day 2 to Month 6 postoperatively, which postulate that the strength of correlation 

increased from weak on day 2 & week 2 and moderate on week 6 & month 6 

postoperatively. 

JFS was not statistically correlated with ILAS scores. (Table 20) 
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Table 21: Gender wise observations in total hip replacement group 

 

Group Statistics 

  SEX N Mean Std. Deviation 

AGE 
M 33 41 16.12 

F 11 40.91 10.7 

PRE TUG SCORE 
M 33 124.06 106.7 

F 11 222.09 125.17 

PRE ILAS SCORE 
M 33 37.88 9.84 

F 11 34.55 9.86 

PRE HH SCORE 
M 33 35.43 9.05 

F 11 25.918 11.27 

D2 TUG SCORE 
M 33 199.79 83.7 

F 11 295.64 90.17 

D2 ILAS SCORE 
M 33 28.48 6.05 

F 11 27.27 6.84 

W2 TUG SCORE 
M 33 95.45 46.53 

F 11 178.64 102.79 

W2 ILAS SCORE 
M 33 37.73 6 

F 11 35 7.74 

W6 TUG SCORE 
M 33 57.21 20.41 

F 11 113.64 71.26 

W6 ILAS SCORE 
M 33 44.24 6.13 

F 11 40.45 6.5 

M6 TUG SCORE 
M 33 30.58 12.77 

F 11 71.55 68.12 

M6 ILAS SCORE 
M 33 48.48 3.64 

F 11 45.91 4.9 

M6 HH SCORE 
M 33 89.8 7 

F 11 84.88 7.19 

JFS-(100-MEANX25) 
M 33 72.35 2.8 

F 11 68.71 5.36 
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For THR patients it was observed that TUG score at different time interval from 

pre-op to month 6 is more in females than males. By this data we can postulates 

that short term functional outcome is better in males but this discrepancy can be 

there because of different sample size in our study. 

ILAS score in males was more than female at different time interval from pre-op 

to month 6 postoperatively. Similar to TUG score, by this data it can be concluded 

that short term functional outcome was better in males. 

HHS at 6 months was more in males than females. This finding in our study is 

pointing out that the long term functional outcome after THA is better in males. 

Mean of JFS taken at 6 months was more in females than males. According to this 

long term functional outcome after THA is better in females which is in contrast 

with HHS score but this discrepancy can be there because of subjective nature of 

JFS and low sample size in females (Table 21) 
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Table 22: Gender wise observations in total knee replacement group 

 

Group Statistics 

  SEX N Mean Std. Deviation 

AGE 
M 40 64 8.45 

F 90 61.83 7.95 

PRE TUG SCORE 
M 40 111.75 91.6 

F 90 129.33 98.73 

PRE ILAS SCORE 
M 40 38.25 9.44 

F 90 36.06 8.46 

PRE KOOS SCORE 
M 40 34.88 15.36 

F 90 34.96 11.95 

PRE WOMAC SCORE 
M 40 39.4 14.49 

F 90 38.19 12.11 

D2 TUG SCORE 
M 40 186.08 91.03 

F 90 216.69 129.26 

D2 ILAS SCORE 
M 40 27.88 5.41 

F 90 28.83 5.45 

W2 TUG SCORE 
M 40 90.5 37.2 

F 90 94.2 38.84 

W2 ILAS SCORE 
M 40 38 6.07 

F 90 38.44 6.3 

W6 TUG SCORE 
M 40 56.55 24.43 

F 90 57.14 23.25 

W6 ILAS SCORE 
M 40 45 5.06 

F 90 45.72 4.94 

M6 TUG SCORE 
M 40 33.5 18.73 

F 90 30.48 14.59 

M6 ILAS SCORE 
M 40 48.25 3.84 

F 90 49 3.01 

M6 KOOS SCORE 
M 40 85.45 7.23 

F 90 86.21 6.01 

M6 WOMAC SCORE 
M 40 88.34 5.61 

F 90 89.41 5.89 

JFS-(100-MEANX25) 
M 40 71.5 3.3 

F 90 72.43 2.52 
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For TKR patients it was observed that TUG score at different time interval was 

more in females except for month 6 postoperatively. By this data we can 

postulates that short term functional outcome was better in males but at long term 

outcomes may improve in females which require a study with further follow up of 

the patients. 

ILAS score mean values in different sexes was almost equal throughout the follow 

up period. This finding suggests that there was no short term functional outcome 

difference between males and females. 

KOOS score at 6 months was almost equal in females and males. By this finding 

we can suggest that long term outcomes after TKA are similar in both sexes. 

WOMAC at 6 months is also equal in both sexes. By this we can suggest that 

there was no difference between two sexes in long term outcomes after TKA. 

JFS value at 6 months was also equal in both sexes. By this we can suggest that 

there was no difference between two sexes in long term outcomes after 

TKA.(Table 22) 
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DISCUSSION 

 

Outcome measures are integral to assessing the effectiveness of treatments, with 

the aim of improving patient and hospital outcomes [32]. Following hip or knee 

arthroplasty, it is advisable to get patients functional as quickly as possible, to 

reduce hospitalization time, prevent deconditioning, increase patient safety and 

decrease the need for external resources after discharge [3]. Measuring the 

effectiveness of treatment is essential and may have human resource implications, 

especially given the shift toward outcome-based reimbursement [31]. Activities 

such as walking and getting up from a chair are basic motor activities and are 

extremely important in terms of independent daily living. The most important 

parameters are improvement in pain and walking ability after treatment in patients 

with total knee arthroplasty (TKA) and THA. It is crucially important to assess 

daily living activities such as walking and getting up from a chair in patients with 

TKA and THA [3]. 

Performance-based measures are defined as assessor-observed measures of tasks 

and usually assessed by timing, counting, or distance methods. They are not 

specific to any body function and body structure. They are specific to activities 

such as walk, sit to stand, chair stand, and stair climb. Performance-based 

measures assess what an individual can do rather than what the individual 

perceives they can do. Increasing evidence suggests that performance-based 

measures are more likely to fully characterise a change in body function than self-

reported measures alone [3]. 

In this study we have assessed early functional recovery in patient undergoing hip 

and knee arthroplasty using TUG and ILAS score which are performance-based 

measures and demonstrate patient’s capability. Both these tools are considered 

important for performance assessments in patients with hip or knee osteoarthritis 

[3]. 

Patient’s reports their perceived function through questionnaires with PROMs. In 

our study we have taken WOMAC, KOOS, HHS and FJS PROMs scores for long 

term functional outcome assessment. 
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Lee et al. in their original article regarding Forgotten Joint Score for early 

outcome assessment after total knee arthroplasty observed that their mean value 

for JFS and WOMAC score in TKR patients at 1 year is 47 ± 29 and 68 ± 18 

respectively. In our study mean value for JFS and WOMAC score in TKR patients 

at 6 months are 72.1517± 2.806 and 89.08±5.80 respectively. This difference in 

values can be there because of different follow up protocols. 

 

In our study mean KOOS scores of patients was 34.93± 13.034 in pre op which 

increased to 85.982± 6.3953 at 6 months follow up (R=0.254 , P<0.004) and was 

statistically significant . David Figueroa et al(2019) found in his study that mean 

KOOS score 77 at 2 yrs follow up. This value was very similar to our results. 

In this study we found that the mean HHS pre operatively and post operatively at 

6 months of patients were 33.052±10.389 and 88.570±7.292 respectively. This 

signifies that there was significant improvement in patient’s symptoms after THR. 

Regarding JFS, mean JFS for THR patients was 71.4466± 3.884 in our study. 

 

In our study mean HHS of patients was 33.052±10.38 in pre op which increased 

to 88.570±7.29 at 6 months follow up. 

Similarly Lokesh Gupta et al showed in his study at 1 years follow up HHS 

increased from 28 pre-operatively to 90-92 post-operatively. 

These findings confirm the widely reported postulate that KOOS & WOMAC and 

HHS score can be used as a long term functional outcome predictors in patients 

undergoing hip and knee arthroplasty. 

 

Poitras et al. conducted a study in 2016 on 108 patients undergoing hip or knee 

arthroplasty to assess functional recovery shortly after knee or hip arthroplasty. 

They did comparison of the clinimetric properties of four tools:  Timed Up and 

Go (TUG), Postoperative Quality of Recovery Scale (PQRS), Iowa Level of 

Assistance Scale (ILAS) and Readiness for Hospital Discharge Scale (RHDS). In 

our study we have observed immense deterioration from preoperative to 

postoperative day 2, which improve with time the TUG and ILAS scores, which 
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was in accordance with the study done by Poitras et al. which can be due to 

immediate post-operative pain and anaesthesia effects on the patient. 

 

In our study we have found that TUG score mean value decreased from 

223.75±94.16 on Day 2 to 40.82±39.02 on 6 months follow up in THR patients 

and 207.27±119.31 on day 2 to 31.41±15.97 on 6 months follow up in TKR 

patients. Similarly, for ILAS score we have found that mean value increased from 

28.18±6.20 on Day 2 to 47.84±4.09 on 6 months follow in THR patients and 

28.54±5.44 on day 2 to 48.77±3.29 on 6 months follow up in TKR patients. These 

decreasing and increasing trend of TUG and ILAS scores respectively with time , 

suggest that these scores can be used as objective measure of clinical change in 

physical mobility of the patients undergoing arthroplasty. 

 

Suhail et al. in 2009 retrospectively reviewed 76 total knee replacements to 

assess early functional outcome of total knee arthroplasty. Knee function and 

patient satisfaction were evaluated using the American Knee Society (ASK) score 

and the Western Ontario and Mac Master University Osteoarthritis Index 

(WOMAC). They concluded that early result of the TKR was excellent or good in 

most patients based on Knee Society scores and Function scores and the WOMAC 

scores. Most of the patients were functionally independent, had no knee pain and 

were satisfied with their outcomes. 

 

In this study we found significant correlations between TUG and ILAS scores 

with HHS, KOOS, WOMAC and FJS. 

 

TUG score values for THR patients at different time intervals was statistically 

significantly correlated with HHS month 6 and JFS Month 6 postoperatively 

values (p value<0.05) except for the TUG Month 6 and JFS month 6 

postoperatively value. Regarding ILAS score, values at different time intervals  

were statistically significantly (p<0.05) correlated with HHS month 6 

postoperatively and no correlation was found between ILAS score and JFS month 

6 postoperatively in our study. 
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TUG scores values for TKR patients at different time intervals statistically 

significantly correlated with KOOS Month 6, WOMAC Month 6 (p value<0.05) 

but no significant correlation was found between TUG score and JFS Month 6 

postoperatively in our study. Regarding ILAS score, values at different time 

intervals statistically significantly correlated with KOOS Month 6, WOMAC 

month 6 postoperatively (p value<0.05) and no correlation was found between 

ILAS score and JFS month 6 postoperatively in our study. 

 

With these correlations we can postulate that TUG and ILAS scores can be used 

for predicting long term outcome in patient of THA and TKA. 

 

TUG & ILAS score had statistically significant correlation with WOMAC, KOOS 

and HHS and also have significant correlation even with JFS but ILAS score did 

not significantly correlate with JFS. 

So, we suggest that TUG score was a slightly better early functional outcome 

predictor; however this needs to be further examined in larger studies with long 

term follow-up. 

There are not many studies done on Indian population regarding functional 

outcomes of arthroplasty. THA and TKA are costly elective surgeries with high 

patient expectations. Due to increasing life expectancy trend for arthroplasty will 

definitely keep on increasing. With increasing elderly patients it is important to 

make patients functional early following arthroplasty to avoid other 

complications. These correlations will help us in predicting long term outcomes of 

the patient in early post-operative days and allow us to implement corrective 

measures in patients showing lower performance scores. 
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CONCLUSIONS 

Arthroplasty is one of the most successful and frequently done orthopaedic 

surgeries. This study deals with different outcome measuring tools to assess the 

patient’s functional recovery after the surgery. By this study we can postulates 

that: 

As long-term functional outcome predictors in patients receiving hip and knee 

arthroplasty, KOOS & WOMAC and HHS score can be used. 

TUG and ILAS scores improved progressively in the post-operative period up to 6 

weeks and can be used for predicting long term outcome in patient of THA and 

TKA. 

TUG & ILAS score had significant correlation with patient’s reported outcome 

measure like WOMAC, KOOS and HHS. 

In this study JFS at six months post-operative had no significant correlation with 

TUG and ILAS score. 
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STRENGTHS OF THE STUDY 

It is the first study in Indian population to evaluate TUG and ILAS score in early 

recovery period as a predictor for long term functional outcome following hip and 

knee arthroplasty. The early functional score can be used to individualise 

management protocols. It’s a prospective study and the patients were followed 

through their recovery and data was recorded at multiple time points, improving 

the accuracy and validity of the scores. 

No loss to follow up was encountered in this study. The surgical and rehabilitation 

protocols were standard for all patients which improves objectivity of 

measurements and validity of the results. 
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LIMITATIONS OF THE STUDY 

 1. A short term follow-up reduces the strength of association between TUG and 

ILAS score and PROMs, specially JFS. 

 2. A larger sample size would have increased the statistical power of the study. 
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RECOMENDATIONS 

 1. TUG and ILAS score can be used as early predictors of functional outcome 

following THR and TKR. 

 2. TUG and ILAS score can be used to check the progress of patients’ during 

postoperative period and guide personalised measures for patients with lower 

performance measures. 

 3. Large multi-centric study is required for further validating the early predictors 

of functional outcome in patients’ undergoing joint replacements. 

 4. Studies with longer follow up are advised while correlating JFS with functional 

scores. 
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Fig 1: Supine on bed 
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Fig 2: Sitting on bed 
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Fig 3: Standing side of bed 
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Fig. 4: Walking 
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Fig 5: Sitting on chair 
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Fig 6: Standing 
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Fig. 7: Walking 
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ANNEXURES 

ANNEXURE - I 

ETHICAL CLEARANCE CERTIFICATE 
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ANNEXURE - II 

ETHICAL JUSTIFICATION 

According to the guideline set up by ICMR (2000) and Helsinki declaration 

modified (2008) the the following will be adhered to in all patients/volunteers 

involved in the study. 

 1. All the possible treatment options will be given and none will be withheld. 

 2. Patients will be enrolled in the study with their knowledge and the study 

will be done by utilizing known investigation modalities, regarding which 

proper  

information will be provided to the patients. 

 3. Patients will be informed about all the major and minor risk factors and the  

remedies thereof and a refusal to participate in this study will not interfere 

with  

the patient-doctor relationship. 

 4. Patients will be given the option of quitting the study at any point during 

the study  

if he or she so desires and no element of compulsion will be exerted. 

 5. Confidentially of data collected from contribution sources or individuals 

will be  

maintained. 

 6. Written informed consent will be obtained from all the patients included in 

the  

study after informing them about the aims and method of the study and the  

institutional affiliation of the researcher. 

 7. In the cases where the patients are legally incompetent, minors, or are not 

eligible  

for giving consent due to poor neurological status, consent of the close 

relative  

available will be taken. 

 8. The study will not lead to extra expenditure on the part of the patient. The 

subject will be free to withdraw from the study at any time of their choice. 
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Participation or withdrawal from this study would have no bearing on the 

treatment being offered to patients. 

 9. All the patients will be treated by the standard protocol of the Department 

of Orthopedics, AIIMS Jodhpur in the best interest of the patient. All 

efforts will be made to ensure that no extra visits are required for the 

study. 

 10. In the publication of the results of this study all efforts would be made to 

preserve the accuracy of both the positive and negative results of this 

study. 

 11. After the study every patient entered into this study will be assured of 

access to the best proven diagnostic and therapeutic methods identified by 

this study.  
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ANNEXURE - III 

DOCUMENTATION OF INFORMED CONSENT: 

 

I, ….….….….….….….….….….….….….….…, have read the information in this 

form (or it has been read to me). I was free to participate in the study. I am over 

18 years of age and, exercising my free power of choice, hereby give my consent 

to be include as a participant in 

“ TUG AND ILAS SCORES AS EARLY  PREDICTORS FOR LONG 

TERM FUNCTIONAL OUTCOME IN PATIENTS UNDERGOING HIP 

AND KNEE ARTHROPLASTY.” 

 1. I have read and understood this consent form and the information provided 

to me. 

 2. I have had the consent document explained to me. 

 3. I have been explained about the nature of the study. 

 4. My rights and responsibilities have been explained to me by the 

investigator. 

 5. I have been advised about the risks associated with my participation in the 

study. 

 6. I have informed the investigator of all the treatments I am taking or have 

taken in the past …..months including any desi (alternative) treatments. 

 7. I agree to cooperate with the investigator and I will inform him/her 

immediately if I suffer unusual symptoms. 

 8. I have not participated in any research study within the past ….. month(s). 

 9. I am aware of the fact that I can opt out of the study at any time without 

having to give any reason and this will not affect my future treatment in 

the hospital. 

 10. I am also aware that the investigators may terminate my participation in 

the study at any time for any reason, without my consent. 

 11. I hereby give permission to the investigators to release the information 

obtained from me as result of participation in this study to the sponsors, 
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regulatory authorities, Government agencies, and ethics committee. I 

understand that they may inspect my original records. 

 12. My identity will be kept confidential if my data are publicly presented. 

 13. If, despite following the instructions, I am physically harmed because of 

any substance or any procedure as stipulated in the study plan, [my 

treatment will be carried out free at the investigational site / the sponsor 

will bear all the expenses], if they are not covered by my insurance agency 

or by a Government program or any third party. 

 14. I have had my questions answered to my satisfaction. 

 15. I have decided to be in the research study. 

 16. I am aware, that if I have any questions during this study, I should contact 

at one of the addresses listed above. By signing this consent form, I attest 

that the information given in this document I will be given a copy of this 

consent document. 

Date:                                                                                                                    

Participant’s initials 
Place: 

Name of the participant: 
 
Complete postal Address: 

 
Signature of principal investigator: 

 
Date:                                                                                                                        
Place: 

 
This is to certify that above consent has been obtained in my presence. 

 
Witness Signature 
 

Name: 
Address: 

 
 
Name of the investigator           Name of Guide 

Dr. Sushil Kumar                                                                         Dr. Sumit Banerjee 
+91-8709625586                                                                           +91-9910895314 
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ANNEXURE- IV 

सूचित सहमचत का दस्तावेज: 

मैं... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ने इस फॉमम में जानकारी पढ़ली है (या हय मुझे 

पढ़ी गई ह)ै मैं अध्ययन में भाग लेने के चलए स्वतंत्र  । हं 18 वषम से अचधक आय ुका ह ंऔर अपनी 

स्वतंत्र शचि का प्रयोग कर रहा/रही ह ंव इस अध्ययन में भाग लेने की सहमचत देता/ देती हूँ । 

“ TUG AND ILAS SCORES AS EARLY  PREDICTORS FOR LONG 

TERM FUNCTIONAL OUTCOME IN PATIENTS UNDERGOING HIP 

AND KNEE ARTHROPLASTY.” 

1)  । है चलया समझ और पढ़ा को फॉमम सहमचत इस मैंने

2)  । है गया ददया समझा से अच्छे दस्तावेज सहमचत मुझे

3)  है। गया समझाया चववरण के अध्ययन मुझे

4)  पर अंतरालों चनयचमत मैं और हं सहमत चलए के करने सहयोग से जांिकताम मैं

 है। बताया ने जांिकताम दक जैसा रहंगा उपचस्थत में चललचनकों

5)  को प्रचतभाचगता पर जहां है, गया दकया सूचित में बारे के प्रकृचत की अध्ययन इस मुझे

 है। उद्देश्य चवशुद्ध और आक्रामक-गैर अध्ययन लयोंदक होगा नहीं नुकसान कोई

6)  के दूसरों या समुदाय या प्रचतभागी दक जो है गया बताया में बारे के लाभों उन मुझे

 । हैं सकते जा दकय ेउम्मीद उचित में रूप के पररणाम के अनुसंधान चलए

7)  है। गया समझाया को चजम्मेदाररयों और अचधकार मेरे मुझे द्वारा अन्वेषक

8)  है। गया दकया सूचित द्वारा अन्वेषक के रूपरेखाओं सभी में बारे के उपिार मेरे मुझे

9)  चलया नहीं चहस्सा में अध्ययन शोध भी दकसी भीतर के साल महीने/ .. ... चपछल ेमैंने

 है।

10)  से अध्ययन के कारण दकसी चबना समय भी दकसी मैं दक ह ंअवगत से तथ्य इस मैं

 प्रभाचवत को उपिार के भचवष्य मेरे में अस्पताल इस यह और है सकता चनकल बाहर

 करेगा। नहीं

11)  भी दकसी कारण, भी दकसी चबना, के सहमचत मेरी िकतामजां दक हं जानता भी यह मैं

 हैं। सकते कर समाप्त को भागीदारी की वाडम मेरे में अध्ययन समय

12)  को सचमचत नैचतकता और एजेंचसयों सरकारी प्राचधकाररयों, चवचनयामक प्रायोजकों,

 जारी को रीजानका प्राप्त द्वारा इनके मैंने पररणामस्वरूप, के लेने भाग में अध्ययन इस

 अचभलेखों मूल मेरे वे दक ह ंसमझता मैं है। दी अनुमचत को जांिकतामओं चलए के करने

 हैं। सकते कर चनरीक्षण का

13)  को पहिान मेरी तो है गया दकया प्रस्तुत से रूप सावमजचनक को डेटा मेरे अगर

 जाएगा। रखा गोपनीय

14)  पहंिाया नुकसान से रूप शारीररक मुझे बावजूद, के करने पालन का चनदेशों यदद

 मेरा[ कारण, के प्रदक्रया भी दकसी चनधामररत में योजना अध्ययन लयोंदक है जाता

 करेंगे], सहन को खिों सभी प्रायोजक / जाएगा दकया में मुफ्त पर स्थल जांि इलाज
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 कवर द्वारा पक्ष तीसरे दकसी या कायमक्रम सरकारी सीदक या एजेंसी बीमा मेरी वे यदद

 ह ैजाता दकया नहीं

15)  मुझे पहिान की व्यचियों संपकम  वाल ेनंबर फोन और पते और टीमों अनुसंधान

 के मानवाचधकारों और चसद्धांतों नैचतक या चलए के प्रश्नों संबंचधत से अनुसंधान

 ।है गई दी चलए के करने अपील चखलाफ के उल्लंघन

16)  हैं। गए ददए उत्तर अनुसार के संतुचि मेरी के सवालों मेरे

17)  है। चलया चनणमय का  होने शाचमल में अध्ययन शोध मैंने

 

ददनांक:       प्रचतभागी के हस्ताक्षर: 

जगह:       प्रचतभागी का नाम: 
 

पूरा डाक पता: 
 

प्रमुख अन्वेषक के क्षहस्तार: 

 

चतचथ:  

जगह: 

 

यह प्रमाचणत करना है दक उपरोि सहमचत मेरी उपचस्थचत में प्राप्त की गई है। 

 

गवाह के हस्ताक्षर 

नाम: 

पता: 
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ANNEXURE - V 

Department of Orthopaedics 

All India Institute of Medical Sciences, Jodhpur 

 

PATIENT INFORMATION SHEET 

 

TITLE “TUG AND ILAS SCORES AS EARLY PREDICTORS FOR LONG 

TERM FUNCTIONAL OUTCOME IN PATIENTS UNDERGOING HIP 

AND KNEE ARTHROPLASTY.” 

This study requires detailed musculoskeletal examination as well as examination 

of the Knee & hip with the pure intention of your health benefit the expected 

duration of your stay in OPD, Department of Orthopaedics, AIIMS, Jodhpur will 

be about 1 hour. There are no obvious, expected or known adverse effects on the 

patient due to this study. 

You have been invited to take part in a study, which will help us in better 

understanding the predictor for long term functional outcome and their correlation 

with PROMs Deciding strategy for managing those patients and predict possible 

outcome of treatment. You are free to withdraw from the study at any time and 

this will not have any negative implication on your future treatment in the 

hospital. 

Contact Person for further queries. 

Dr. Sushil Kumar 
+91- 8709625586 
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ANNEXURE - VI 

आथोपेचडलस चवभाग 

ऑल इंचडया इंचस्टट्यूट ऑफ मैचडकल साईंचसस, जोधपुर 
 

सूचना पत्र 

 

TITLE “TUG AND ILAS SCORES AS EARLY PREDICTORS FOR LONG 

TERM FUNCTIONAL OUTCOME IN PATIENTS UNDERGOING HIP 

AND KNEE ARTHROPLASTY.” 

 

 

इस अध्ययन के चलए आपके स्वास्थ्य लाभ के शुद्ध इरादों के साथ शारीररक परीक्षा  द्वारा घुटने 

और टांगो की चवस्तृत मांसपेचशयों  की परीक्षा की ताआवश्यक है। ओ.पी.डी में आपके ठहरने की 

उम्मीद  की अवचध, ऑथोपेचडलस चवभाग, एम्स, जोधपुर में 1 घंटा होगा । इस अध्ययन के 

कारण रोगी पर कोई स्पि, अपेचक्षत या ज्ञात प्रचतकूल प्रभाव नहीं हैं।आपको इस अध्ययन में 

भाग लेने के चलए आमंचत्रत दकया गया है। आप दकसी भी समय  यनअध्य को छोड़ने  के चलए 

स्वतंत्र हैं और अस्पताल में आपके भचवष्य के उपिार पर इसका कोई नकारात्मक प्रभाव नहीं 

होगा। 

 
 

 

अचधक प्रश्नों के चलए व्यचि से संपकम  करें 
Dr. Sushil Kumar 

+91 8709625586 
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ANNEXURE - VII 

Patients Proforma 

 

 1. NAME: 

 2. AGE: 

 3. SEX: 

 4. ADDRESS: 

 5. IP NO / REG NO: 

 6. HISTORY: 

Duration of symptoms 

Any h/o trauma 

Any other co morbidities 

Any treatment taken earlier for the same complaints 

Occupation 

Examination  

 a. LIMB INVOLVED 

 b. RANGE OF MOTION 

 c. LIMB LENGTH DISCREPENCIES 

 d. HSS (HARRIS HIP SCORE) 

 e. WOMAC 

 f. KOOS 

 g. JFS 

 h. TUG 

 i. ILAS 
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ANNEXURE – VIII 

Western Ontario And Mcmaster Osteoarthritis Index   
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ANNEXURE – IX 

Harris Hip Score 
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ANNEXURE – X  

Knee Injury Osteoarthritis Outcome Score 
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ANNEXURE – XI 

Joint Forgotten Score
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ANNEXURE – XII 

Joint Forgotten Score   


