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Impact of Hospital Rehabilitation on Functional Outcomes 
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Abstract

Objective: The objective of the study was to investigate the impact of rehabilitation program performed in hospital on functional outcomes and 
quality of life after total knee arthroplasty (TKA). 
Material and Methods: The trial included 374 patients (307 female and 67 male; age range 47–85 years) who had undergone TKA. The patients 
in group I (n=123) were included in an inpatient rehabilitation program at a physical medicine and rehabilitation hospital, whereas the patients in 
group II (n=251) were provided a home exercise program. Knee pain at rest using the visual analog scale, functional and knee scores of the Knee 
Society Clinical Rating System, and Short Form-36 (SF-36) questionnaire were used as outcome measures.
Results: The percentage change in the physical component score of the SF-36 was significantly higher in the patients of the hospital-based 
program than in those of the home-based program, whereas the mental component score revealed no difference between the groups (p=0.001 
and p>0.05, respectively). The percentage of improvement was not different between groups in terms of knee pain and knee score of the Knee 
Society (p>0.05). 
Conclusion: The results demonstrated that the rehabilitation program performed in the hospital was more effective with respect to the functional 
status than the home exercise program after TKA. 
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Introduction

Currently, total knee arthroplastic surgery is an important 
treatment choice in the management of the patients with 
moderate to severe knee osteoarthritis (OA) (1). The main 
objectives of total knee arthroplasty (TKA) are to reduce pain, 
achieve a maximum level of functional independence, and 
consequently to increase the quality of life (2). Successful 
functional outcomes are because of appropriate and timely 

surgical treatment as well as the type of postoperative reha-
bilitation (3).

It is predicted that over 85% of the patients with TKA will 
not require an extended rehabilitation protocol to recover knee 
function (4). The main goals of rehabilitation procedures are to 
prevent complications and enable early return to activities of 
daily living by saving the replaced joint (5). However, on dis-
charge from the orthopedic clinic after TKA, it is often difficult to 



decide whether a patient will require inpatient or home-based 
rehabilitation. Often, criteria, such as age, gender, medical sta-
tus, co-morbidities and patient preference, are used to decide 
the kind of postoperative rehabilitation (6). The validated Risk 
Assessment and Prediction Tool (RAPT) (6,7) effectively identi-
fies the patients in most need of extended rehabilitation and 
facilitates this decision on discharge.

The purpose of the present study was to determine the 
following:
- Whether functional outcome differs between hospital reha-

bilitation and home exercise programs. 
- Whether hospital rehabilitation programs have a positive 

impact in terms of the quality of life in the patients who 
have undergone total knee arthroplastic surgery. 

Material and Methods

Participants
The study included 374 patients [307 females, 67 males; 

mean age±SD of 66.8±8.3 (range 47–85) years] who had un-
dergone an elective primary TKA because of primary OA of the 
knee. These patients were operated between 2008 and 2011 in 
the Orthopaedics and Traumatology Clinic of Ankara Numune 
Training and Research Hospital. 

A retrospective analysis was performed of the prospectively 
collected data. Cemented total joint replacement (Biomet, Mer-
ck, Bridgend, UK) was performed using the medial parapatellar 
retinacular approach.

The patients with bilateral arthroplasty, revision arthroplas-
ty, previous problems of the operated and/or non-operated leg 
(such as previous fractures, arthritis, metastatic, or primary tu-
mor of the knee), any complication due to operation (such as 
deep venous thrombosis, nerve lesions, infections, or complex 
regional pain syndrome), and patients with cognitive impair-
ment were excluded. 

The study protocol was approved by the local Hospital 
Medical Ethics Committee, and written informed consent was 
provided by all participants. 

Study Design
All patients were allowed full weight bearing the second day 

after surgery using crutches, instructed isometric exercises, and 
continued passive motion. The patients were discharged from 
hospital after approximately the first week post-surgery with 
0–90° of range of motion. 

On the basis of RAPT, the study patients with a score ≤6 
(n=123) were admitted to an inpatient rehabilitation program 
at the physical medicine and rehabilitation (PM&R) hospital 
(Group I). In addition to the total knee arthroplasty protocol 
developed by Becker (8), these patients underwent a rehabili-
tation program, including strengthening and range of motion 
exercises, cold pack, transcutaneous electrical nerve stimula-
tion (TENS), and therapeutic electric stimulation of the quadri-
ceps muscle, for 6 weeks. 

In contrast, the patients with a RAPT score ≥6 (n=251) 
were assigned to a home-based exercise program (Group II). 
These patients performed the home exercises program, includ-
ing strengthening and range of motion exercises, three times a 
day for 6 weeks. Follow-up assessment was conducted in the 6th 
week after surgery for both groups. 

Outcome Measures
In both groups, pain intensity during rest was measured on 

a 100-mm visual analogue scale (VAS) (9). The endpoints of the 
scale were anchored at 0 mm with the words “no pain” and at 
100 mm with “unbearable pain.”

Knee pain together with motion, stability, and functional 
capacity of the patients were measured with the Knee Society 
Clinical Rating System (KSS) (10). KSS comprises two scores: the 
knee score reflects VAS score of pain, range of motion, and sta-
bility of the knee and the functional score reflects the functional 
capacity of the patients during walking and stair climbing. After 
TKA, both these scores were recorded before and after rehabili-
tation by the same surgeon. 

The Medical Outcomes Study Short Form-36 (the SF-36) ques-
tionnaire (the Turkish version) (11) was used to measure the quality 
of life. SF-36 includes one multi-item scale that assesses eight health 
concepts divided into two main groups: the physical components 
summary (PCS) and mental components summary (MCS) scores. 
SF-36 scales are standardized to range from 0 to 100 with a higher 
score indicating better health status. The validity and reliability of 
the Turkish version of the SF-36 is well validated.

Statistical Analysis
For continuous variables, the groups were compared us-

ing the t-test for independent samples and the Mann–Whitney 
U-test for categorical data. The percentage change between 
pre- and post-treatment data for both groups was calculated as  
100× (post-treatment-pretreatment/pretreatment). The group 
means and percentage changes were compared between Group 
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Table 1. Characteristics of the patients in the two study groups

  Group I:  Group II:  
 Hospital based  Home based

 (n=123) (n=251) p value

Age (years) (min–max) 65.8±8.3  67.1±7.4 
 (50–84)  (35–96) 0.251

Gender (female/male) (%) 98/25 209/42 0.395 
 (79.7/20.3)   (83.3/16.7)  

Operated side  66/57 121/130 0.286 
(right/left) (%) (53.7/46.3) (44.2/55.8) 

Body mass index   34.2±4.4  34.6±4.9  0.335 
(min–max) (26–44.6) (23.4–44.5)

Duration of hospital- 24.1±5.8 
based rehabilitation  (15–36) 
(days) (min–max) 

Values are mean±SD



Yıldırım et al.
Hospital Rehabilitation after Total Knee Arthroplasty

I and Group II using Mann–Whitney U test and Wilcoxon signed 
ranks tests. 

For comparing the changes within the groups before and 
after rehabilitation, a paired sample t-test was used. Data were 
analyzed using SPSS for Windows, Version 16.0. Chicago, SPSS 
Inc. The level of statistical significance was set at p<0.05.

Results

A total of 374 patients were enrolled in this study; there 
were no significant differences between the two groups with 
regard to age, gender, operated side, body mass index, and du-
ration of rehabilitation (Table 1; p>0.05). The length of reha-
bilitation in the hospital was (mean±SD) 24.1±5.8 (min–max, 
15–36) days (Table 1).

There was a significant difference between the two groups 
in knee pain at rest (VAS) both before and after rehabilitation 
(Table 2; p<0.05). In the home-based group, both the knee and 
functional scores of the patients was higher than those in the 
hospital-based group both before and after rehabilitation (Table 
2; p<0.05).

Physical components summary CS score of SF-36 was sig-
nificantly higher in Group II than in Group I (p=0.001); however, 
there was no difference in MCS score of SF-36 postoperatively 
(before rehabilitation) (p>0.05). Although both PCS and MCS 
scores revealed a significant improvement in Group I (p=0.001 
and p=0.019, respectively) (paired t-test), no significant differ-

ence was observed in Group II before and after rehabilitation 
(Table 2; p>0.05). 

After rehabilitation, the differences between the two groups 
for PCS and MCS scores were no longer significant (p>0.05).

There were no significant differences between the groups 
for knee pain at rest (VAS) and functional knee score (p>0.05). 

The percentage change in PCS score of SF-36 was signifi-
cantly higher in the patients of the hospital-based program than 
in those of the home-based program, whereas MCS score re-
vealed no difference between the groups (p=0.001 and p>0.05, 
respectively) (Table 3).

Discussion

The present study compared the effects of a hospital reha-
bilitation program with a home exercise program with respect 
to functional improvement and the quality of life after TKA. 

The hospital rehabilitation program resulted in a significant 
improvement in functional scores of the knee compared with 
the home-based program, whereas the pain and knee motion 
scores demonstrated no differences between the two groups.

It is generally accepted that home-based exercise pro-
grams are as effective as inpatient rehabilitation after TKA 
(12,13). Mahomed et al. (14) found no significant differences 
between inpatient and home-based rehabilitation groups at a 
mean follow-up of 8 months in terms of the quality of life and 
patient satisfaction. However, our results concur with those of 
others suggesting the additional benefit of postoperative re-
habilitation in a PM&R ward after TKA in terms of increasing 
functional status. KSS score reflects functional capacity of the 
patients during walking and stair climbing. The difference in 
percentage improvement between the functional and knee 
scores may be explained by the fact that electrical stimulation 
was applied to the quadriceps muscle that plays an important 
role during walking and stair climbing. Furthermore, it is re-
ported that quadriceps strength in the TKA knee rapidly in-
creases with electrical stimulation compared with that in the 
other knee and compared with the patients who did not re-
ceive electrical stimulation (15). 

Another possibility is that training in walking/stair climb-
ing may not have been effectively performed by the patients at 
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Table 3. Comparison of the two groups in terms of improvement 
percentage between before and after rehabilitation

 Group I  Group II 
 (n=123)  (n=251)  p value

Δ Knee pain at rest by VAS (%) 56.7±8  65.4±9.1 0.369

Δ Knee score (%) 43.2±4.8 38±5.1 0.338

Δ Functional score (%) 69.3±8.1 53.3±6.8 0.046

Δ SF-36 PCS score (%) 40.2±5.7 10.2±3.7 <0.001

              MCS score (%) 14.6±4.5 10.5±4.9 0.578

Δ: percentage of improvement between before and after rehabilitation;

SF-36: Short-Form-36; PCS: physical components summary; MCS: mental 
components summary; VAS: visual analog score

Table 2. Comparison of the measured values in the two study groups before and after rehabilitation 

   Before rehabilitation    After rehabilitation 

  Group I (n=123) Group II (n=251) p value Group I (n=123) Group II (n=251) p value

Knee pain at rest on VAS 7.8±0.9  8.3±0.8 0.001 7.3±0.9 7.8±0.8 0.001

Knee score  76.5±8.2 81.3±6.9 0.001 79.7±8.9 85.1±7.3 0.001

Functional score  68.7±11.9 75.9±10.6 0.001 74.7±12.0 80.8±10.9 0.001

SF-36 PCS score 37.6±12.2 44.5±11.3 0.001 47.1±10 46.3±10.7 0.619

 MCS score 41.1±10.5 41.9±11.3 0.657 44.5±11.6 42.2±10.9 0.179

SF-36: Short-Form-36; PCS: physical components summary; MCS: mental components summary; VAS: visual analog score

Values are mean±SD



home and/or that training with a physiotherapist in the hospital 
may have increased the confidence of the patients. 

Moreover, we observed that PCS score of the health-relat-
ed quality of life (HRQOL) was significantly improved after the 
inpatient rehabilitation program. This result is consistent with 
another study demonstrating a positive change in HRQOL, par-
ticularly in the physical component, in favor of the intensive 
functional rehabilitation group at short- and mid-term follow-up 
(16). The authors recommend that more intensive rehabilitation 
should be promoted in the sub-acute recovery period after TKA 
to optimize functional outcomes in the first year. 

After TKA, it is reported that factors, such as the demograph-
ic data, co-morbidities, surgeon’s advice, and patient’s prefer-
ence, influence the decision as to whether the patients will be 
discharged or assigned to inpatient rehabilitation (17). RAPT 
(18,19) identifies three levels of risk of the patients requiring 
extended inpatient rehabilitation after hip or knee arthroplastic 
surgery with an accuracy rate of 89% for those at increased 
risk. Because RAPT effectively identifies those most in need of 
inpatient rehabilitation and improves the efficacy of discharge 
decision-making (7), It is possible that the improvement of 
functional outcomes in the hospital rehabilitation group may 
be because of the use of RAPT for decision-making. 

Limitations of the current study include the following:
- Long-term follow-up results were not taken
- The patients were not randomized
- The fact that we did not evaluate the satisfaction of the 

patients 
The functional component of KSS has recently been up-

dated and validated and now includes components, such as 
standard activities of daily living, patient-specific sports and 
recreational activities, patient satisfaction, and patient expecta-
tions (20,21). For further studies, the new KSS scoring system 
will be available. 

Conclusion

In the rehabilitation of TKA, supervised rehabilitation pro-
gram performed in the hospital appears to be superior to home 
exercise programs in terms of functional outcomes and the 
quality of life. 

Future studies that are randomized and controlled should 
examine the long-term effects of hospital-based vs. home-based 
exercise programs after TKA.
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