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ABSTRACT
Aim: The aim of our study is to investigate the effect of rehabilitation support after intertrochanteric femur fractures on men 
and women. The results of the groups consisting of male and female patients who received and did not receive rehabilitation 
support were compared both between the same sexes and between different sexes.
Material and Method: One hundred twenty four patients were evaluated under two groups according to whether they received 
rehabilitation support or not. First group (no rehabilitation support) consists of 42 females, and 29 males, and second group 
(rehabilitation support) consists of 30 females, and 23 males. While the patients in the first group performed the exercises 
themselves at home, the patients in the second group received rehabilitation support under the guidance of a physiotherapist. 
The patients in both groups were also evaluated under 2 subgroups as male and female.
Results: There was no significant differences between both groups in terms of mean age, female male ratio, fracture type, 
mean follow-up time, Harris hip score, Barthel life index, Parker and Palmer Mobility Scale before fracture. There was also no 
significant difference between the subgroups of the both groups. Harris hip score, Barthel life index, and Parker and Palmer 
Mobility Score of males were better than females at the final follow-up in the first group. The results of females were worse 
than pre-fracture, but there was no difference in males at the final follow-up. Harris hip score, Barthel life index, and Parker 
and Palmer Mobility Score of males were better than females at the final follow-up in the second group as first group. While 
the results of females were not different compared to pre-fracture, the results were better in males at the final follow-up. When 
the female and male subgroups of both groups were compared with each other, it was determined that the results in male and 
female subgroups in the 2nd group were significantly better.
Conclusion: The continuity of rehabilitation support after hospital discharge is very important. Although rehabilitation 
support positively affects the results in male and female, it is much more important for female than male.
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INTRODUCTION
Intertrochanteric femural fracture is one of the most 
common proximal femoral injuries in the elderly 
population (1). The comorbidities such as decreased 
bone mineral density, physical functional insufficiency, 
undernutrition, cognitive impairment, and vision 
problems increase risk of intertrochanteric femur fracture 
at elderly patients (2). The life expectancy of the population 
has increased in the last decade. Intertrochanteric femur 
fracture has become an important health problem with 
the increase in the elderly population (1). 

Mortality and morbidity increase if patients remain 
bedridden for a long time after intertrochanteric 
femural fracture. Prolonged immobilization causes 

morbidities like pressure ulcer, urinary tract infection, 
and respiratory tract infection. Early mobilization and 
rehabilitation play an important role in preventing these 
complications (3). 

Surgical treatment is the best option in intertrochanteric 
femural fracture (4). Stable fixation should be provided 
with the implants. The patients should be mobilized in 
the early postoperative period. (5). Early mobilization 
and rehabilitation are started under the guidance of a 
physiotherapist. This process does not exceed 7-10 days. 
While some patients do not receive rehabilitation support, 
some patients continue their rehabilitation under the 
guidance of a physiotherapist after hospital discharge.
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The aim of our study is to investigate the effect of 
rehabilitation support after intertrochanteric femur 
fractures on men and women. The results of the groups 
consisting of male and female patients who received and 
did not receive rehabilitation support were compared 
both between the same sexes and between different 
sexes.

MATERIAL AND METHOD
This retrospective, clinical trial was approved by the 
Clinical Researchs Ethics Committee of Gaziosmanpaşa 
Training and Research Hospital (Date: 17.03.2021, 
Decision No: 2021-227) and was performed in 
accordance with the tenets of the Declaration of Helsinki 
(6). All methods were performed following the relevant 
guidelines and regulations. After informing the patients 
about the possible side effects of the treatments, a written 
informed consent was obtained from each patient.

This study included independently living intertrochanteric 
femoral fracture patients, over 70 years of age, who were 
surgically treated in January 2014 and January 2019. The 
patients were operated within 10 days after injury. The 
exclusion criterias were inability to reach the patient, 
death of the patient, a history of the other side proximal 
femoral fracture, additional fractures, and pathologic 
fractures. The fracture type was evaluated according to 
AO classification (7). 31.A1 and 31.A2 type fractures 
were included in our study.

The patients included in the study were found by scanning 
the hospital archive, which has been kept regularly since 
the beginning of 2014. Patients with missing data were 
not evaluated. Two hundred seventy five patients were 
evaluated retrospectively from the hospital archive. One-
hundred fifty-one patients were not included in our 
study. 72 patients could not be reached, 32 patients did 
not come to the last follow-up, 30 patients had additional 
fractures in their lower extremities, 12 patients had a 
history of proximal femur fracture on the contralateral 
side, and 5 patients had pathological fractures. One-
hundred and twenty-four patients were included in our 
study. At the time of fracture, all patients were either living 
in their own home or in some sort of community housing 
comparable to their own home. They had either fully 
independent or partially assisted lifestyles. All patients 
were independently mobilized without assistive device. 
The patients were evaluated under two groups according 
to whether they received rehabilitation support under the 
guidance of a physiotherapist hospital discharge. Group 
1 (No Rehabilitation Support) consists of 42 females, and 
29 males, and group 2 (Rehabilitation Support) consists 
of 30 females, and 23 males. The patients were called 
to the hospital to perform control examinations and 
radiological evaluations.

Rehabilitation was initiated under the guidance of a 
physiotherapist on the first day after surgery for the 
patients in both groups. Rehabilitation continued until 
hospital discharge. The mean hospital discharge time was 
5.39±2.70 days in group 1 and 5.58±2.69 days in group 
2. Informative brochures were given to the patients at 
discharge for the continuity of rehabilitation. The patients 
in first group did not receive rehabilitation support and 
tried to do their exercises themselves. The patients in 
the 2nd group received rehabilitation support under the 
guidance of a physiotherapist in a nursing home or in 
their own homes.

All patients received the same rehabilitation support 
that was started at the end of 2013. This rehabilitation 
support was applied in the same way to all patients who 
were operated for hip fracture in the Orthopaedics 
and Traumatology service. Rehabilitation support was 
implemented to include the following: strengthening 
exercises mainly for hip flexors, extensors, abductors, 
and knee extensors; range-of-motion (ROM) exercises, 
mainly for the hip joint; balance training; functional 
training such as sit-to-stand training, ambulation training, 
and stair climbing; practice of safe and efficient transfer 
techniques; adjustment of walking aids; and adaptation and 
modification of the living area. The exercises were applied 
according to the individual capacity and general condition 
of each patient. Two times a day for 10 repetitions for each 
item were performed. The number of repetitions and sets 
was increased if the patients tolerated these exercises under 
the guidance of a physiotherapist. 0.5-1 kg sandbags were 
used as resistance according to the individual capacity of 
each patient. If the patients had any discomfort during 
rehabilitation, rehabilitation was suspended. Rehabilitation 
support was continued for 3 months.

The pre-fracture Harris Hip Score, Barthel Life Index, 
Parker and Palmer Mobility Score of the patients 
were calculated with the forms filled in verbally 
when the patients were admitted to the hospital due 
to the fracture. These informations were obtained 
from hospital records. The values at the last controls 
were not taken from the hospital records. The same 
physiotherapist calculated these scores by calling the 
patients for control. Fracture healing was controlled by 
direct radiography at final follow-up. Evaluation of the 
patients was made according to the Harris Hip Score 
for clinically, Barthel Life İndex for daily life activities 
and Parker and Palmer Mobility Score for mobilization 
by the same physiotherapist in Gaziosmanpaşa Training 
and Research Hospital at final follow-up (8-10). 

Statistical Analysis 
The data were compared using Student’s unpaired t test/
Mann-Whithey test for quantitative measurements, 
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and Chi-square test/Fischer exact test for qualitative 
measurements. A p value below 0.05 was considered 
significant. The data were entered in MS Excel spread 
sheet,and statistical analysis was done using Statistical 
Package for Social Seciences (SPSS) version 16.0.

RESULTS 

Comparison of Male and Female in Group 1 (No 
Rehabilitation Support) 
In the pre-fracture evaluation; forty-two females for 
an average of 25.42±8.41 months and 29 males for a 
mean of 27.68±9.66 months were evaluated. There was 
no statistically significant difference between males and 
females in terms of mean age, follow-up time, and fracture 
type according to AO classification (p> 0.05) (Table 1).

The Harris hip score of females was poor in 20, moderate 
in 12, good in 7, and excellent in 3. Eight had poor, 12 
had moderate, 7 had good, and 2 had excellent results 
in males. Nine patients were independent, 28 patients 
were minimally dependent, and 5 patients were partially 
dependent according to the Barthel life index in females. 
Six patients were independent, 22 patients were minimally 
dependent, and 1 patient was partially dependent in males. 
The mean value was 6.38±1.22 in females and 6.82±1.07 
in males according to Parker and Palmer Mobility Score 
(Table 1). There was no statistically significant difference 
between males and females in terms of Harris hip score, 
Barthel life index and Parker and Palmer Mobility Scale 
at pre-fracture period (p>0.05), (Table 1).

In the last follow-up evaluation; the Harris hip score 
of females was poor in 38, good in 3, and excellent in 1. 
Sixteen had poor, 6 had moderate, 6 had good, and 1 had 
excellent results in males. Two patients were independent, 
9 patients were minimally dependent, 22 patients were 
partially dependent, 8 patients were very dependent, and 
1 patient were totally dependent according to the Barthel 
life index in females. Four patients were independent, 
17 patients were minimally dependent, and 8 patient 
was partially dependent in males. The mean value was 
5.42±1.67 in females and 6.72±0.88 in males according to 
Parker and Palmer Mobility Score. (Table 1). There were 
statistically significant differences between males and 
females in terms of Harris hip score, Barthel life index, 
and Parker and Palmer Mobility Scale at last follow-up in 
the first group (p<0,05), (Table 1). The result was better 
in males. Harris hip score, Barthel life index and Parker 
and Palmer Mobility Scale results in the last follow-up 
were compared with the pre-fracture results. The results 
were statistically significantly worse in females at the last 
follow-up (p<0.05). There was no statistically significant 
difference between the final follow-up results and pre-
fracture results in males (P>0.05), (Table 1).

Comparison of Males and Females in Group 2 
(Rehabilitation Support) 
In the pre-fracture evaluation; the mean follow-
up period was 27.60±12.06 months in females and 
30.43±12.10 months in males in the second group 
(Rehabilitation Support). There was no statistically 
significant difference between males and females in 
terms of mean age, follow-up time, and fracture types 
according to AO classification (p> 0.05) (Table 2). 

Table 1. Patient characteristics, functional scores, and mobility 
scores in group 1 (no rehabilitation support)
Non-rehabilitation 
group

Female 
(No:42)

Male 
(No:29) P

Mean Age 76.25±4.84 77.24±4.71 0.3928
Mean Follow-up 
Period (month) 25.42±8.41 27.68±9.66 0.3119

AO Classification 0.6220
A1 24 19
A2 18 10

Operation Period 
(day) 5.61±2.71 5.06±2.71 0.4042

Pre-operative Harris 
Hip Score 70.30±11.50 74.34±10.29 0.0955

Follow-up Harris Hip 
Score 50.69±15.36 68.86±11.92 <0.0001

P <0.0001 0.0737
Pre-operative Barthel 
Life Index 68.69±12.10 72.58±8.19 0.0861

Follow-up Barthel 
Life Index 49.76±15.57 66.72±11.36 <0.0001

P <0.0001 0.0671
Pre-operative Parker 
Palmer Mobility Score 6.38±1.22 6.82±1.07 0.1194

Follow-up Parker 
Palmer Mobility Score 5.42±1.67 6.72±0.88 0.0007

P 0.0103 0.6320

Table 2. Patient characteristics, functional scores, and mobility 
scores in group 2 (rehabilitation support)

Rehabilitation group Female 
(No:30) Male (No:23) P

Mean age 78.23±6.09 76.60±5.75 0.3260 
Mean follow-up 
period (month) 27.60±12.06 30.43±12.10 0.4016 

AO classification  0.7750 
A1 20 14
A2 10 9

Operation period 
(day) 5.40±2.94 5.82±2.38 0.5633 

Pre-operative 
Harris hip score 72.90±13.68 71.78±14.03 0.8435 

Follow-up 
Harris hip score 74.46±13.72 82.13±13.80 0.0381 

P 0.6150 0.0108
Pre-operative 
Barthel life index 71.66±15.27 70.86±12.40 0.8014

Follow-up 
Barthel life index 68.00±14.77 77.39±13.30 0.0173

P 0.4156 0.0429
Pre-operative Parker 
Palmer mobility score 6.63±1.06 6.47±1.27 0.5401

Follow-up Parker 
Palmer mobility score 6.76±1.22 7.47±1.37 0.0305

P 0.4311 0.0124
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The Harris hip score of females was poor in 13, 
moderate in 6, good in 7, and excellent in 4. Ten had 
poor, 5 had moderate, 5 had good, and 3 had excellent 
results in males. Thirteen patients were independent, 
11 patients were minimally dependent, and 6 patients 
were partially dependent according to the Barthel life 
index in females. Nine patients were independent, 12 
patients were minimally dependent, and 2 patients 
were partially dependent in males. The mean value was 
6.63±1.06 in female and 6.47±1.27 in male according 
to Parker and Palmer Mobility Score (Table 2). There 
was no statistically significant difference between the 
second group males and females in terms of Harris hip 
score, Barthel life index and Parker and Palmer mobility 
scale at pre-fracture period (p>0,05) (Table 2).

In the last follow-up evaluation; the Harris hip score 
of females was poor in 11, moderate in 8, good in 6, 
and excellent in 5. Three had poor, 4 had moderate, 9 
had good, and 7 had excellent results in males. Thirteen 
patients were independent, 11 patients were minimally 
dependent, and 6 patients were partially dependent 
according to the Barthel life index in females. Nine 
patients were independent, 12 patients were minimally 
dependent, and 2 patients was partially dependent in 
males. The mean value was 6.76±1.22 in female and 
7.47±1.37 in male according to Parker and Palmer 
Mobility Score (Table 2). There were statistically 
significant differences between the second group males 
and females in terms of Harris hip score, Barthel life 
index and Parker and Palmer mobility scale at last 
follow-up (p<0,05) (Table 1). Better results were 
obtained in males. Harris hip score, Barthel life index 
and Parker and Palmer mobility scale results in the 
final follow-up were compared with the pre-fracture 
results. There was no statistically significant difference 
between the final follow-up results and pre-fracture 
results in females (P>0.05), (Table 2). The results were 
statistically significantly better in males at the last 
follow-up (p<0.05).

Comparison of Females in Group 1 and Group 2 
There was no statistically significant difference between 
group 1 and group 2 females in terms of mean age, 
follow-up time, fracture types according to AO 
classification, pre-fracture Harris hip score, Barthel life 
index and Parker and Palmer Mobility Scale (p>0.05), 
(Table 3).

Statistically significantly better results were obtained in 
Group 2 females in the final follow-up (p>0.05) (Table 3).

Comparison of Males in Group 1 and Group 2 
There was no statistically significant difference between 
group 1 and group 2 males in terms of mean age, 
follow-up times, and fracture types according to AO 

classification, pre-fracture Harris hip score, Barthel life 
index and Parker and Palmer Mobility Scale (p> 0.05), 
(Table 4).

Statistically significantly better results were obtained in 
Group 2 males in the final follow-up. (p>0.05), (Table 
4).

Table 3. Female patient characteristics, functional scores, and 
mobility scores in both group

Female
Non-

rehabilitation 
group (No:42)

Rehabilitation 
group 

(No: 30)
P

Mean age 75.97±4.54 78.23±6.09 0.0923
Mean follow-up 
period (month) 25.42±8.41 27.60±12.06 0.3999

AO classification 0.4688
A1 24 20
A2 18 10

Operation period 
(day) 5.61±2.71 5.40±2.94 0.7489

Pre-operative Harris 
hip score 70.30±11.50 72.90±13.68 0.4646

Follow-up Harris hip 
score 50.69±15.36 74.46±13.72 <0.0001

Pre-operative 
Barthel life index 68.69±12.10 71.66±15.27 0.4137

Follow-up 
Barthel life index 49.76±15.57 68.00±14.77 <0.0001

Pre-operative Parker 
Palmer mobility score 6.38±1.22 6.63±1.06 0.4387

Follow-up Parker 
Palmer mobility score 5.42±1.67 6.76±1.22 0.0007

Table 4. Male patient characteristics, functional scores, and 
mobility scores in both group

Male
Non-

rehabilitation 
group (No:29)

Rehabilitation 
group 

(No: 23)
P

Mean age 77.24±4.71 76.60±5.75 0.6724
Mean follow-up 
period (month) 27.68±9.66 30.43±12.10 0.3805

AO classification 0.7778
A1 19 14
A2 10 9

Operation period 
(day) 5.06±2.71 5.82±2.38 0.2901

Pre-operative 
Harris hip score 74.34±10.29 71.78±14.03 0.5430

Follow-up 
Harris hip score 68.86±11.92 82.13±13.80 0.0003

Pre-operative 
Barthel life index 72.58±8.19 70.86±12.40 0.9119

Follow-up 
Barthel life index 66.72±11.36 77.39±13.30 0.0017

Pre-operative Parker 
Palmer mobility score 6.82±1.07 6.47±1.27 0.2330

Follow-up Parker 
Palmer mobility score 6.72±0.88 7.47±1.37 0.0072
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DISCUSSION
The life expectancy of the general population is 
increased significantly in the past decades. The 
prevalence of proximal femur fractures and particularly 
intertrochanteric femoral fractures increases as the 
quality of bone decreases with age (11).

The success of the surgical treatment and the union of the 
fracture after fixation are not sufficient for the successful 
clinical results. Rehabilitation and early mobilization 
are very important for clinical results. The success in 
the functional results is significantly related with the 
ambulatory ability (12). Therefore, mobilization and 
rehabilitation support is very important to increase the 
mobilization capacity in the early period (3).

The proximal femoral nail was a treatment choice for 
intertrochanteric femoral fracture. Rehabilitation and 
mobilization can be started immediately after surgery 
(13). Therefore, we preferred proximal nail in the surgical 
treatment of our patients.

Hospital-based rehabilitation positively affects 
functional results. However, the high cost of hospital-
based rehabilitation is a problem (14). Nowadays, 
hospital stays are not long enough for rehabilitation due 
to high costs. Therefore, rehabilitation support plays an 
important role after hospital discharge. Post-hospital 
rehabilitation includes a rehabilitation facility, a skilled 
nursing facility, and home-based physical therapy (15). 
There was no significant difference between hospital-
based therapy and home-based therapy at 12-month 
follow-up. Only hospital-based therapy gives better 
results in terms of upper extremity motor strength (16).

Functional results were better in patients who received 
rehabilitation support in the study of Lahtinen et al. 
(14). Functional outcomes are expected to be better in 
arthroplasty than in osteosynthesis with intramedullary 
nail or plate screws (17). The results of males and females 
were not compared in these studies (14). 

The effect of rehabilitation on hip fracture was evaluated 
in a study conducted by Lieberman et al. However, the 
study included a heterogeneous patient group with 
different hip fractures and different treatment options. 
While arthroplasty was applied to some of the patients, 
osteosynthesis was applied to the others. No research 
has been conducted on patients who do not receive 
rehabilitation support (18).

Magazine et al. compared two different rehabilitation 
support after hip fracture. A homogeneous patient group 
was also not included in this study. The patients with 
different hip fractures and different treatment options 
were included in the study. The effect of gender on the 
results has not been studied. It was determined that the 

effect of two different rehabilitation supports on the 
results was not different (19).

The patients were not evaluated in homogeneous groups 
in these studies investigating the effect of rehabilitation 
on hip fractures. Our study was conducted on a 
homogeneous group. There is no study in the literature 
on the effect of rehabilitation in patients who underwent 
proximal nailing for intertrochanteric femoral fractures. 
We compared the results of patients who received 
rehabilitation support and those who did not, and the 
effect of whether there was rehabilitation support in male 
and female patients.

CONCLUSION
It was found that rehabilitation support affects the results 
positively in intertrochanteric femoral fractures fixed 
with a proximal femoral nail in our study. Although 
rehabilitation support was not applied in males, it was 
determined that pre-fracture functional values were 
reached in the final follow-up. Pre-fracture functional 
results could not be achieved in females who did not 
receive rehabilitation support at the final follow-up. Lack 
of rehabilitation support negatively affects outcomes in 
females. On the other hand, the results were much better 
than before fractures in males who received rehabilitation 
support. Rehabilitation support is very important for 
both females and males. Even if rehabilitation is not 
applied to male patients, they regain their previous 
functional capacity. If post-surgical rehabilitation is not 
applied, the results are much worse in females. Therefore, 
rehabilitation should be applied after surgical treatment 
of intertrochanteric femoral fractures especially in 
females.
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