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Background: The ability to make early predictors in post-surgery includes health workers preparing patients for outpatient
care. The purpose of this study is to determine the factors that influence the ability to walk postoperative hemiarthroplasty
patients when patients are admitted. We hypnotized that age, sex, preoperative walking status, time interval between injury
to surgery, preoperative hemoglobin level, muscle weakness, muscle atrophy, anxiety level and body mass index would be
predictive factors for walking ability post hemiarthroplasty surgery.
Method: An descriptive-analytic study with a cross sectional retrospective approach was conducted at the Wahidin
Sudirohusodo Hospital in Makassar 2020. Patients with fractures of the proximal femur had undergone hemiarthroplasty
surgery and were over 50 years of age at admission from September 2019 to October 2020. Bivariate and multivariate with
logistic regression was used.
Result: 39 samples according to inclusion criteria were analyzed. Muscle atrophy has a significant correlation with p
= 0,04 (p<0,05). Body mass index and muscle atrophy have the most dominant factors for predict walking ability post
hemiarthroplasty (EXP (B) 7,282 & EXP (B) 0,083) eventhough not significant statistically (p = 0,116 & p = 0,073).
Conclusion: The muscle atrophy variable in this study was the most significant factor in prediction walking ability post
hemiarthroplasty surgery. Also, patient with normal BMI will encourage early walk after surgery better than abnormal BMI
in the same muscle-wasting condition.
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INTRODUCTION
Proximal femoral fracture is a fracture that
is found more frequently in the elderly
population. Management starts from
non-operative, percutaneous fixation, and
open reduction internal fixation (ORIF)
arthroplasty, both total and partial. The
decision to determine the management
of a femoral neck fracture depends on
two factors. First, the patient’s clinical
condition includes age, activity and
comorbidities. Second, the type of fracture,
whether there is displaced or not.1 To date,
there are no medical indicators to predict
when postoperative patients will finally
discharge. Therefore, it is necessary to
make an early predictor of the patient’s

walking ability after surgery.2
Hip fracture in the elderly is a major
public health problem and accounts for a
quarter of all fractures in patients over 75
years.3 Hip fracture management is based
on the fracture location: the two main
categories are intra- and extra-capsular
fractures. Hip hemiarthroplasty is the
recommended surgical option for brittle
and low bones because a large diameter
hemiarthroplasty “head” component
reduces the risk of dislocation.4
A study conducted by Yurdaku et al.
regarding the postoperative outcome
of hemiarthroplasty and total hip
replacement 4-12 years postoperatively
found the physical mobility of the Total
Hip Arthroplasty (THA) group was better
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than hemiarthroplasty.5
A study conducted by Moretti VM
et al. showed that age was significantly
related to walking ability after surgery.6
One of the influence risk factors is gender.
A study conducted by Lars et al. found that
patients gender who underwent walking
exercises post-hip fracture was more in
women (78%).7
A study conducted by Mitsuaki et al.
Found that patients who used walking
aids before surgery had a 6-fold worse
risk of walking ability.8 A study conducted
by Bower Emily et al. in 2016 in the
United States found that anxiety due to
fear of falling again will affect patient
rehabilitation and result in decreased
ability to walk.9
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Table 1.

Bivariat analysis between variables and walking ability
Walking Ability
Early

Variables
Age
Sex
Anxiety
Muscle Atrophy
Muscle
Pain
Hemoglobin
Interval
BMI
Walking
*p-value<0.05

<65 years
>65 years
Male
Female
Not Anxiety
Anxiety
Not Atrophy
Atrophy
Normal
Not Normal
No Pain
Pain
Normal
Anemia
No neglected
Neglected
Normal
Not Normal
Independent
Dependent

p-value

n

%

n

%

7
20
9
18
27
0
26
1
5
22
23
4
15
12
15
12
18
9
25
2

17,9
51,3
23,1
46,2
69,2
0
66,7
2,6
12,8
56,4
58,8
10,3
38,5
30,8
28,5
30,8
46,2
23,1
64,1
2,6

1
11
4
8
11
1
9
3
3
9
10
2
4
8
7
5
11
1
10
2

2,6
28,2
10,3
20,5
28,2
2,6
23,1
7,7
7,7
23,1
25,61
5,1
10,3
20,5
17,9
12,8
28,2
2,6
25,6
2,6

A study conducted by Salpakoski A
et al. in Finland found no difference in
postoperative hemoglobin results. This
study found that patients with a heavier
body mass index had a greater decrease in
walking ability. This study also describes
patients who have a longer surgical injury
time, have a worse ability to walk.10
Patients, especially the elderly who
have decreased muscle strength, will
be at risk of walking problems after
hemiarthroplasty surgery.11 More severe
postoperative pain had a 6-fold worse risk
of walking ability than the group who did
not or have a history of mild pain after
surgery.10 A study conducted by Snyder
C et al. showed the presence of muscle
atrophy starting from the waist, thigh and
calf of patients who had limited activity
for five years. Also, there was a significant
relationship between the length of time
of walking onset after surgery with the
incidence of postoperative complications
and prolonged hospitalization.11 This study
aims to find the factors that can be used
as the predictive factors of walking ability
post hemiarthroplasty. It can be used as a
reference for postoperative management
250
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0,21
1,00
0,13
0,04*
0,64
0,88
0,20
0,87
0,09
0,38

methods.
METHOD
The research was conducted at the
Teaching Hospital of the Orthopedic and
Traumatology Section of the Universitas
Hasanuddin Medical Faculty, Makassar.
The research was conducted from
November 2020 - December 2020.
The variables used in this research are
1) Dependent Variables: age, sex, walking
ability before surgery, hemoglobin,
Body Mass Index (BMI), intervals
between surgery, anxiety, muscle tone,
muscle atrophy dan pain after surgery.
2) Independent Variables: walking ability
after hemiarthroplasty surgery
Thirty-nine final samples were
included in this study after eliminating
exclusion criteria (3 samples excluded
due to the inability to walk before the
surgery, two samples excluded due to not
being operated and 1 sample excluded
due to younger age). Patients were with
fractures of the proximal femur undergone
hemiarthroplasty surgery and were over 50
years of age at admission from September
2019 to October 2020.

Samples were patients with a fracture of
the proximal femur, which had undergone
hemiarthroplasty surgery. The sampling
method was to collect the patient’s Medical
Record data as secondary data.
The sampling technique in this
study was total sampling. This study
used a research design in the form of a
descriptive-analytic cross-sectional study.
The data obtained, processed by using
statistical methods and presented in the
form of narratives, tables, and graphs.
The statistical tests used in this study
were descriptive cross-tabulation and
chi-square nonparametric correlation &
Logistic Regression Test using the SPSS
computer program. The significance of the
result is shown on p-Value <0.05.

RESULT
Table 1 described the sample distribution
in each variable based on walking ability.
On patient with <65 years of age who can
walk <3 days (early walk with proportion
17.9% while those who walk >3 days (late
walk) with 2.6%. For patients aged >65
years who could walk <3 days (early walk)
were 20 patients (51.3%), while the patient
that walked >3 days (late walk) were 11
patients (28.2%).
In males, the patient could walk <3
days (early walk), 23.1%, while the patient
could be walked >3 days (late walk) were
20.3%. Female patients who could walk <3
days (early walk) were 18 patients (46.8%),
while those who walked >3 days (late
walk) were eight patients (20.5%).
Distribution of patient anxiety on the
ability to walk after hemiarthroplasty
surgery, patients who are not anxious
who can walk <3 days (early walk) are 27
patients (69.2%), while those who walk >3
days (late walk) are 11 patients (28.2%).
For anxious patients who can walk <3 days
(early walk), namely 0 patients (0%) while
those who walk> 3 days (late walk) are one
patient (2.6%).
Distribution of muscle atrophy to
the walking ability of patients who have
hemiarthroplasty surgery, in non-atrophic
patients who can walk <3 days (early walk)
are 26 patients (66.7%), while those who
walk> 3 days (late walk) are nine patients
(23, 1%). For atrophic patients who can
walk <3 days (early walk) that is one
patient (2.6%), while those who walk >3
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Table 2.

Multivariate Analysis
Variables

Step 1a

Step 2a

Step 3a

Step 4a

95% CI for EXP(B)

B

EXP(B)

df

Sig

Lower

Upper

Age

-1.405

.245

1

.316

.016

3.832

Anxiety

-19.053

.000

1

1.000

.000

.

Atrophy

-2.480

.084

1

.110

.004

1.758

Hemoglobin

-.581

.559

1

.467

.117

2.676

BMI

1.894

6.643

1

.176

.428

103.032

Constant

19.309

2.432E8

1

1.000

Age

-1.484

.227

1

.297

.014

3.682

Atrophy

-2.686

.068

1

.069

.004

1.228

Hemoglobin

-.604

.547

1

.450

.114

2.623

BMI

1.979

7.232

1

.165

.444

117.824

Constant

.398

1.489

1

.804

Age

-1.623

.197

1

.272

.011

3.569

Atrophy

-2.769

.063

1

.055

.004

1.066

BMI

1.937

6.935

1

.159

.469

102.569

Constant

.254

1.289

1

.871

Atrophy

-2.487

.083

1

.073

.006

1.256

BMI

1.985

7.282

1

.116

.614

86.338

Constant

-.231

.794

1

.876

days (late walk) are three patients (7.7%).
Distribution of muscle strength to
the ability to walk of patients who have
hemiarthroplasty surgery, at normal
muscle strength that can walk <3 days
(early walk), namely five patients (12.8%)
while those who walk >3 days (late walk)
are three patients (7, 7%). For patients
with abnormal muscle strength who could
walk <3 days (early walk) were 22 patients
(56.4%), while those who walked >3 days
(late walk) were nine patients (23.1%).
Distribution of pain to the ability to walk
of patients who have hemiarthroplasty
surgery, in patients with no pain who
can walk <3 days (early walk), namely 23
patients (58.8%) while those who walk> 3
days (late walk) are ten patients (25, 6%).
Patients with pain who could walk <3 days
(early walk) were four patients (10.3%),
while those who walked> 3 days (late
walk) were two patients (5.1%).
Distribution of hemoglobin to the
walking ability of patients who have
hemiarthroplasty surgery, in normal

patients who can walk <3 days (early
walk) are 15 patients (38.5%) while those
who walk> 3 days (late walk) are four
patients (10.3%) ). For anemia patients
who could walk <3 days (early walk), there
were 12 patients (30.8%), while those who
walked> 3 days (late walk) were eight
patients (20.5%).
Distribution of the interval before the
injury to the ability to walk of patients
who had hemiarthroplasty surgery, nonneglected patients who could walk <3
days (early walk) were 15 patients (38.5%),
while those who walked> 3 days (late
walk) were seven patients (17, 9%). For
neglected patients who could walk <3
days (early walk) were 12 patients (30.8%),
while those who walked> 3 days (late
walk) were five patients (12.8%).
Distribution of Body Mass Index
of patients who have hemiarthroplasty
surgery, in patients with normal Body
Mass Index who can walk <3 days (early
walk) are 18 patients (46.2%), while those
who walk> 3 days (late walk) are 11 patients
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(28.2%). For patients with abnormal body
mass index who can walk <3 days (early
walk), nine patients (23.1%), while those
who walk> 3 days (late walk) are one
patient (2.6%).
Distribution of walking status before
surgery to the walking ability of patients
who have hemiarthroplasty surgery, in
independent patients who can walk <3
days (early walk), namely 25 patients
(64.1%) while those who walk> 3 days
(late walk) are ten patients (25.6%). For
dependent patients who can walk <3 days
(early walk) are two patients (2.6%), while
those who walk> 3 days (late walk) are two
patients (2.6%).
There was no significance between
age and walking ability of patients after
hemiarthroplasty surgery, with the
bivariate analysis (chi-square) test showed
a p-value of 0.21 (p> 0.05) for the age. On
between gender and walking ability in
post-hemiarthroplasty patients shows no
significance with bivariate analysis (chisquare) test showed a p-value of 1.00 (p>
251
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0.05). On anxiety factors and the patient’s
ability to walk after hemiarthroplasty
surgery shows no significance with
bivariate analysis (chi-square) test showed
a p-value of 0.13 (p> 0.05). On pain
factor and the patient’s ability to walk
after hemiarthroplasty surgery shows no
significance with bivariate analysis (chisquare) test showed a p-value of 0.88 (p>
0.05). On hemoglobin factor and walking
ability in post-hemiarthroplasty patients
shows no significance with bivariate
analysis (chi-square) test showed a p-value
of 0.20 (p> 0.05). The interval factor
before the injury and the patient’s ability
to walk after hemiarthroplasty surgery
shows no significance with bivariate
analysis (chi-square) test showed a p-value
of 0.87 (p> 0.05). On Body Mass Index
factor and the patient’s ability to walk
after hemiarthroplasty surgery shows no
significance with bivariate analysis (chisquare) test showed a p-value of 0.09 (p>
0.05). On preoperative walking status
factor and the patient’s walking ability
after hemiarthroplasty surgery shows no
significance with bivariate analysis (chisquare) test showed a p-value of 0.38 (p>
0.05).
There was a significant correlation
between muscle atrophy and walking
ability in post-hemiarthroplasty patients
with bivariate analysis (chi-square) test
showed a p-value of 0.04 (p <0.05)
From the bivariate analysis results, it
was found that those with a relationship
with the ability to walk again after
hemiarthroplasty surgery with a p-value
of <0.25 were age, anxiety, muscle atrophy,
hemoglobin, and body mass index. The
cut-off value <0.25 was used to filter out
potentially related factors. Even though
the value is above p<0.05, many factors do
not qualify but are related. This value also
considers the number of samples that tend
to be small and the distribution of variables
that may not be normal. On multivariate
analysis, factors that affect the patient’s
walking ability after hemiarthroplasty
are muscle atrophy and body mass
index, with a significance of 24.1% on
the ability to walk after hemiarthroplasty
surgery. Through the four stages of the
test, it can be concluded that the factors
affecting the patient walking ability after
hemiarthroplasty is muscle atrophy and
252

body mass index, with the largest to the
smallest correlation being Body Mass
Index, then Muscle Atrophy (Table 2).

DISCUSSION
In the bivariate analysis, no significance
was found between the age of the patient
and the outcome of hemiarthroplasty. This
result is different from the results obtained
from the study conducted by Nagai et al.
For the gender factor, the bivariate analysis
results showed no significance between
this factor and the ability to walk after
hemiarthroplasty surgery.9 This is in line
with Salpakoski et al. in 2013.10 The results
of the bivariate analysis of the relationship
between anxiety and walking ability after
hemiarthroplasty showed no significance.
In this study, from the results of the
bivariate analysis, there is a significance
between muscle atrophy and the ability to
walk after hemiarthroplasty surgery in line
with the result of the research by Snyder et
al. in 2012.11
There was no significance between
muscle strength and walking ability after
hemiarthroplasty in the bivariate analysis
in this study. However, in another study
by Salpakoski Anu et al., in 2013, different
results were obtained.10 In this study, a
significant result showed a correlation
between severe postoperative pain and
worse walking ability, about 6-fold
worse than those without pain or only
experiencing mild pain after surgery.10
In the bivariate analysis on age, no
significance was found between the
age of the patient and the outcome of
hemiarthroplasty. This result is different
from the results obtained from the results
of a study conducted by Nagai et al.
regarding the risk factors that play a role in
the ability to walk in postoperative patients
with old age hip fracture. The method of
carrying out basic rehabilitation training
and using a walker in the studied patient
may make a difference in the results of
statistical tests.9
The results of this study are different
from the results of research by Bower et
al., which states that the walking ability of
patients after hemiarthroplasty surgery is
worse in patients aged 90 years and older
than in patients under 90 years old. The
age of the respondents in the two studies
was different.12 In this study, respondents

were only mentioned> 65 years old, while
in Kamel et al., the respondents’ exact age
was 90 years.13
For gender factors, the bivariate
analysis results showed no significance
between these factors and the ability
to walk after hemiarthroplasty surgery.
This result is in line with the results of a
study conducted by Salpakoski Anu et
al., where it was found that although the
percentage of women who underwent
hemiarthroplasty was higher, there was no
significant difference in the group analysis
that differentiated outdoor walking paths
into no-to-minor groups. -difficulty and
catastrophic groups.10
The results of this study are in line
with the research of Ono et al., which
states that patients with femoral neck
fractures who undergo hemiarthroplasty
have a female prevalence of 84.3% (59
of 70 patients) while 52.9% of them. The
total sample experienced problems with
the ability to walk on the right side. There
was no relationship with gender but the
relationship with the ASA category.1
The relationship between anxiety and
walking ability after hemiarthroplasty
showed no relationship between the
two things. However, a study by Kuru et
al., where this anxiety was represented
as fear of falling back, found an inverse
relationship, as people with higher levels
of fear of falling back were less likely to
fall back recovery. This result was seen
in people with high premorbid function
compared with those with low premorbid
function.14
This result was also recently seen as
significant in Bower et al., study at followup at week 12, whereas at week 4, this
result was not yet significant. This result is
different from the timeframe used in this
study, where the cut-off time is the 3rd
day after surgery.12 This difference can be
caused by the different settings in the study,
wherein the study the setting was already
outside the hospital, so the possibility of
supervision was minimal compared to this
study, where the evaluation was carried
out while in the hospital, and there was
supervision of medical personnel.15
There is a significant relationship
between muscle atrophy and the ability
to walk after hemiarthroplasty surgery.
This result is explained by the results of a

Published by Bali Medical Journal | Bali Medical Journal 2021; 10(1): 249-255 | doi: 10.15562/bmj.v10i1.2256

ORIGINAL ARTICLE

previous study by Hagino et al. in 2002. In
this study, it was seen that there was muscle
atrophy starting from the waist, thighs,
and calves in subjects who had limited
physical activity for five weeks. Due to the
immobilization phase of the patients in
this hemiarthroplasty study, patients who
experienced muscle atrophy in that phase
took longer to walk again after surgery.16
There was no significant correlation
between muscle strength and gait after
hemiarthroplasty in the bivariate analysis
in this study. However, in the study by
Rosenbaum et al., it was found that elderly
with persistent muscle weakness, balance
disorders, and pain after hip fracture
tended to fall into the catastrophic group
with a higher level of ability to walk low on
the division of the group by walking paths
outside the room.17
In contrast, to the study by Mukka et
al., there is a relationship between muscle
strength factors and the patient’s ability
to walk after hemiarthroplasty surgery.
Postoperative hemiarthroplasty patients
have weaker lower muscle capacity than
controls.18
Rasch et al. stated that based on
the interpretation of data, slow muscle
strength is a factor that has a significant
relationship with the ability to walk after
hemiarthroplasty surgery. Therefore, it is
advisable to do intense exercise, so that
muscle function returns to normal.19
Significant
results
showed
an
association between severe postoperative
pain and worse walking ability, about
six times worse than those without pain
or only experiencing mild pain after
surgery.19
This result is different from the
results obtained in this study, where the
results obtained are not significant. This
difference can be caused by the difference
in the cut-off time used in the two studies
and the difference in the pain scale used.19
The results of this study are in line
with research by Rosenbaum et al., which
states that postoperative hemiarthroplasty
patients have low pain complaints, so
that it does not affect the ability to walk.
The duration of postoperative walking
exercise in this study, although minimal
postoperative pain, was caused by
neglected case factors and significant
muscle atrophy.17

There was no significant association
between
hemoglobin
and
gait
postoperative
hemiarthroplasty.
In
Salpakoski’s study, the value used as an
indicator was the lowest postoperative
hemoglobin value taken from medical
records with an average of 9, whereas
in this study, to assess the hemoglobin
factor, the group was divided into groups
with normal hemoglobin values and

groups. with hemoglobin values including
anemia.10
This result is different from the study
results by Mukka et al., which states that
the logistic regression analysis results show
that anemia is one of the three factors that
significantly affect the walking ability of
patients after hemiarthroplasty surgery.18
There was no significant interval before
the injury, was the time between the
injury and the surgery. In this study, the
group was divided into not neglected and
neglected based on the interval length.19
As stated in the results, there was no
relationship between the length of the
injury interval and the ability to walk again
after hemiarthroplasty. However, Holstege
et al. found a significant relationship
between the interval between injury and
the operation performed, where when
this time interval was longer, the ability to
walk again in the subject was worsened.20
This gap can occur due to differences in
the analysis of the injury interval factor,
wherein in the previous study, continuous
data was used as the variable, whereas
in this study, the data were categorized
into not neglected and neglected.20 In
this study, patients with neglected cases
could practice walking after surgery faster
because of the good BMI number, ability
to walk before independent surgery,
minimal muscle atrophy and good muscle
strength were also supported by at least
postoperative pain.20 In the study of
Rosenbaum was found that patients with
a higher body mass index had a more
drastic decrease in the ability to walk again
than those with a lower body mass index.17
Anemia and high postoperative pain
predominantly influenced patients to
exercise walking earlier, even with a
good BMI. This factor is divided into two
categories, which can run independently
or dependently before the operation.2
The bivariate analysis results showed no
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relationship was found between walking
factors before surgery and the ability
to walk again after surgery.21 However,
from the study results used as the
initial reference in this paper, there is a
significant difference between people who
use walking aids and their ability to walk
again after surgery compared to patients
who do not use previous walking aids.
The use of tools and the ability to walk
again can also be affected by the type of
operation performed. The use of these aids
is also still recommended after surgery to
train muscles and help the ability to walk
again.21
The same thing with this study is
found in Nankaku et al. that concerning
walking capacity before surgery in their
study, patients were classified as follows:
25 community walkers, ten pedestrians at
home and one non-pedestrian.22 At the end
of the follow-up period, it was observed
that 24 patients (66%) maintained the same
walking capacity. Among the patients who
showed a pattern of decline, two return
pedestrians became non-pedestrians,
seven community pedestrians became
pedestrian’s home, and three community
pedestrians became non-pedestrians.22
There were no cases of improvement in
walking capacity, which means that there
is no significant relationship between the
patient’s walking ability before and after
hemiarthroplasty surgery.
In contrast to the study results by
Kamimura et al., which states that there
is a significant relationship between
patients with moderate to severe cognitive
impairment and the ability to walk after
hemiarthroplasty surgery.23 On some
differences result with the other research
before, the sum of sampling and range
time of the research made affect the result
of this research.23
However, this study has several
limitations regarding the number of
samples and the time frame of data
collecting to gain more complete results.
Also, it is required to identify the patient’s
preexisting condition that can affect the
result of the study.

CONCLUSION
The muscle atrophy variable in this study
was the most significant factor predictor
of the walking ability for the patient
253
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postoperative with hemiarthroplasty.
Respondents with significant muscle
atrophy will most likely worsen to early
walk than normal muscle in the same
BMI status. Body Mass Index and Muscle
Atrophy variables were the most dominant
factors in predicting walking ability after
hemiarthroplasty surgery, even though
not significant statistically.
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