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Abstract. Femoral fracture is a condition where there is a disturbance in
the discontinuity of the femur bone which can be caused by accidents,
degenerative and pathological processes. Based on Riskesdas data (2018),
femoral fractures have the highest prevalence in cases of lower extremity
fractures. Of the 92.976 cases that occurred, as many as 19.754 people
suffered femoral fractures. With age, the risk of femoral fracture will
increase, especially in the incidence of proximal femoral fractures. This
study used an analytical descriptive method with a cross-sectional research
design and a retrospective study. The subjects in the study were taken by
total sampling method with a minimum number of 101 samples in the
medical record. The analysis used in this study was univariate analysis with
tabulation presentation (table) and bivariate analysis using a chi-square test.
The results showed that the incidence of proximal femur fractures occurred
most often in the age group over 40 years, which was 87 subjects (73,7%).
There is a significant relationship between age and sex with the incidence of
proximal femoral fracture at PKU Muhammadiyah Hospital Yogyakarta.

1 Introduction

Fracture is a condition where there is a disruption in bone discontinuity which can be caused
by accidents, degenerative and pathological processes. The most frequent fracture cases are
femur fractures at around 39%, followed by 15% humerus fractures, and 11% tibia and fibula
fractures. Femur fractures, especially proximal femur fractures, can cause high mortality,
morbidity, and disability which can affect a person's quality of life [2].
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According to the World Health Organization (WHO), the incidence of fractures will
increase every years. In 2008, the incidence of fractures in the world was around 18 million
people with a prevalence of 2.7%. Then, in 2009 the incidence of fractures increased to 19
million people with a prevalence of 4.2% and there was another increase in 2010 to 21 million
people with a prevalence of 3.5%. In 2018, there were around 13.3 million fracture cases in
the world with a prevalence of 22.7%. Then, there was another increase in 2019 with a
prevalence of 44.2%, namely approximately 18.7 million people with fractures. In 2020, the
increase in fracture cases was 21.6 million with a prevalence of 69.5% [4].

In Indonesia, the most common incidence of fractures is fractures of the lower
extremities. This incident can be caused by injury due to an accident and can also be caused
by a decrease in bone mass in the elderly. According to (Riskesdas, 2018), fractures of the
lower extremities have the highest prevalence in Indonesia compared to other fractures,
namely around 67.9%. Of the 92,976 cases that occurred, 19,754 people had femur fractures,
14,027 had crucis fractures, 3,775 had tibia fractures, 970 had fractures in the small bones of
the feet and the remaining 337 had fractures in the fibula [S]. Based on research by The
National Database of Health Insurance Claims and Specific Health Checkups of Japan, it was
found that 17.7% of proximal femur fracture cases were caused by osteoporosis. Where this
case is more often found in women with a total of 70,937 cases with a prevalence of 82.2%.
In men, there were 15,402 cases with a prevalence of 17.8%. This was proven in research
conducted by The National Osteoporosis Foundation (NOF), which found that osteoporosis
cases occurred in 9.1 billion women and 2.8 billion in men. Another cause of fracture cases
can be traumatic injuries such as accidents. In motor accident cases, 147,348 fracture cases
occurred in the lower extremities with a case presentation of 60% in men and 40% in women
[6].

The incidence of fractures generally occurs in productive ages between 25 — 65 years. In
general, femur fracture cases occur in men under 30 years of age caused by high-energy
trauma such as falls from heights or traffic accidents [7]. Meanwhile, in women, fractures
can occur at older ages over 40 years due to low-energy injuries such as falls. In old age,
fracture cases that often occur include proximal femur fractures. As age increases, the risk of
proximal femur fracture increases. Where almost 90% of fracture cases are caused by
predisposing factors for osteoporosis which can be seen in elderly patients with fractures that
occur due to falls [8]. Femur fractures can cause complications, long-term morbidity, and
disability if they do not receive good treatment. Complications that arise due to femur
fractures include bleeding, wound infection, internal organ injury, and respiratory syndrome.
This complication arises because the femur is the longest, strongest, and heaviest bone in the
human body and functions as a support for the human body. Apart from that, the femur bone
has large blood vessels so if an injury occurs to the femur it will be fatal.

Femur fracture is an emergency that must receive special attention in terms of the number
of cases that occur along with the factors that support the occurrence of fractures and the
treatment carried out for cases of proximal femur fractures. Based on the things mentioned
above, it was found that the incidence of femur fractures in productive age is more common
in men. Meanwhile, cases of femur fractures above the age of 40 years are more common in
women. Therefore, researchers are interested in raising the topic of the relationship between
age and gender with the incidence of proximal femur fractures.

2 Material and Methods

The research carried out was quantitative research with a descriptive-analytical nature with a
cross-sectional research design and used secondary data from PKU Muhammadiyah Hospital
Yogyakarta. The population in this study were femur fracture patients who were hospitalized
at PKU Muhammadiyah Hospital Yogyakarta in 2022. Sampling in this study used a total
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sampling technique according to certain criteria. In calculating the number of samples, this
study used the Yamane Formula. The Yamane formula used to determine the sample size is
as follows:

N

"TT1vNGe)?
Information:

n = Number of samples required

N = Total population

e = Sample error rate / sampling error = 5%

So samples are needed:
136
n=——————
1+ 136(0.05)2
136
14034
n =101

So the minimum number of samples required is 101 samples that meet the inclusion and
exclusion criteria.

1. Conditions for patients who can be included in the inclusion criteria and will be the
sample in this study are inpatients at the PKU Muhammadiyah Hospital in
Yogyakarta and diagnosed with a femur fracture who have complete medical record
data.

2. The conditions for patients included in the exclusion criteria in this study are patients
with femur fractures but incomplete medical record data, patients age under 12 years
and over 90 years, and patients who have experienced multiple fractures.

In this study, the variables that will be examined are the risk factors that cause proximal
femur fractures, namely: age and gender. In this study, the instrument used was secondary
data from patient medical records at PKU Muhammadiyah Hospital, Yogyakarta. The tools
used in this research are stationery, laptops, and software in the form of Microsoft Excel and
statistical data processing (SPSS) version 26.0.

n

3 Results and Discussion

3.1 Analysis Results

Based on the results of the analysis of patient characteristics, they are presented in the
following Table 1.

Table 1. Characteristics of Research Subjects

Variable n (118) %
Age
<40y.0 21 17.8
>40y.o. 97 82.2
Gender
Men 37 31.4
Woman 81 68.6
Fracture Types
Fracture femur proximal 89 75.4
Fracture femur distal 29 24.6
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Based on Table 1, it was found that the highest number of patients with a diagnosis of
femur fracture at PKU Muhammadiyah Hospital Yogyakarta were aged more than 40 years
with the number of patients being 97 or 78.8%. Meanwhile, at the age of less than 40 years,
the number of patients who experienced femur fractures was 21 patients or 21.2%. In cases
of femur fractures, the majority of patients were female, 81 patients or 68.6, while 37 patients
were male or 31.4%. There were 89 patients with proximal femur fractures or 75.4%, while
there were 29 patients with distal femur fractures, or 24.6%.

Table 2. Relationship between age range 12 — 90 years with the incidence of proximal femur fracture

Types of Femur Fractures P Value
Age Fracture Femur |Fracture Femur
Proximal Distal Total
n % n % n %
<40 y.o. 2 1.7 19 16.1 21 17.8
>40 y.0. 87 73.7 10 8.5 97 82.2 0.000
Total 89 75.4 29 24.6 118 100.0

Based on Table 2, it was found that after testing 118 samples using the chi-square test,
the p-value was 0.000. The relationship between variables or the relationship between
variables is said to be significant if the p-value is <0.05, whereas if the p-value is >0.05 then
there is a relationship that is not significant. In the research that has been carried out, the p-
value is 0.000 so it can be said that there is a significant relationship between variables.

Table 3. Relationship between gender and the incidence of proximal femur fracture

Types of Femur Fractures P Value
Fracture Femur | Fracture Femur Total
Gender Proximal Distal
n % n % n %
Man 22 18.6 15 12.7 37 314 0.013
Woman 67 56.8 14 11.9 81 68.6
Total 89 75.4 29 24.6 118 100.0

Based on Table 3, it was found that after testing 118 samples using the chi-square test,
the p-value was 0.013. The relationship between variables or the relationship between
variables is said to be significant if the p-value is <0.05, whereas if the p-value is <0.05 then
there is an insignificant relationship between the variables. In the research that has been
conducted, the p-value is 0.013 so it can be said that there is a significant relationship.

Table 4. Combined Crosstab

Age Gender Types of Femur Fractures
Fracture Femur Fracture Femur Total
Proximal Distal

n % n % n %

Man 1 4.8 11 52.4 12 57.1

<40y.o. Woman 1 4.8 8 38.1 9 42.9
Total 2 9.5 19 90.5 21 100.0

Man 21 21.6 4 4.1 25 258

>40y.0 Woman 66 68.0 6 6.2 72 74.2
Total 87 89.7 10 10.3 97 100.0

Man 22 18.6 15 12.7 37 314

Total Woman 67 56.8 14 11.9 81 68.6
Total 89 754 29 24.6 118 100.0
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Based on Table 4, it can be seen that those aged <40 years and males who experienced a
proximal femur fracture were 1 person (4.8%), while 11 people (52.4%) experienced a distal
femur fracture. Then, for those aged <40 years and female, 1 person (4.8%) experienced a
proximal femur fracture, while 8 people (38.1%) experienced a distal femur fracture. It can
also be seen that for those aged >40 years with male gender, 21 people (21.6%) experienced
proximal femur fractures, while 4 people (4.1%) experienced distal femur fractures. Then for
those aged >40 years with female gender, 66 people experienced proximal femur fractures
people (68.0%), while those who experienced distal femur fractures were 6 people (6.2%).

3.2 Discussion

Based on the research results, 118 patients were sampled with a diagnosis of femur fracture.
Based on Table 4, the highest number of patients with femur fractures was 89 patients with
proximal femur fractures. In this case, the most proximal femur fractures are in women aged
over 40 years. And the incidence of distal femur fractures occurred in 29 patients with the
most incidents being under 40 years of age.

The results of this study are in line with research from Riswanda et al (2017) that proximal
femur fractures often occur in women over the age of 40 because the bone loss has begun to
occur. This is referred to as an osteoporotic fracture. Older women who experience fractures
are associated with the onset of menopausal osteoporosis. Based on epidemiological studies
conducted on Chinese citizens, the incidence of fractures in the lower extremities increases
with age. In women, the highest incidence of fractures occurs at the age of over 80 years with
398 out of 100,000 population per year, then at the age of 75 - 79 years it is 179.5 out of
100,000 population per year and at the age of 65 - 69 years it is 161.3 out of 100,000
population per year [9].

The risk of osteoporosis is related to increasing age which can cause bones to become
more susceptible to fracture. As a person ages, the risk of falling may also increase. Lack of
bone density occurs in one in five women aged 45 — 49 years, up to almost half of those aged
85 years and over. Meanwhile, one in three elderly men can also experience a fracture due to
reduced bone density.

In this study, almost the entire population of proximal femur fractures experienced
fractures with a low-energy trauma mechanism. The mechanism experienced by the
population occurs as a result of falling from an upright position, either falling or slipping.
This is in line with research by Rachman, Rahmadian, Rusjdi (2023) that increasing age can
result in fractures with low energy mechanisms. In this study, 63 patients with a percentage
of 66.32% experienced fractures with a low energy mechanism, and several patients had a
history of osteoporosis, osteosarcoma, and secondary metastases.

Normally, patients who experience low-energy trauma will not cause a fracture. However,
in the case of primary bone tumors, metastases secondary, hematological malignancies (such
as lymphoma, leukemia, and myeloma), osteomyelitis, and metabolic diseases such as
osteomalacia, and osteoporosis cause bones to become weak or reduce bone density which
can be the cause of pathological fractures. This pathological fracture can occur when under
normal pressure the bone is unable to withstand and fractures [10].

In this study, the gender distribution is presented in Table 4. There were 37 male patients
in this study while there were 81 female patients. The results of this study indicate that the
comparison between male and female proximal femur fracture patients is not balanced or
there is a difference. The results of this study are in line with research by Taufik and Rizki
(2020) that the incidence of femur fractures in women was 54 with a percentage of 56.8%
and in men 41 with a percentage (43.2%). Taufik and Rizki's research (2020) stated that there
is a difference in the number of femur fracture patients between men and women. This is
because when women experience menopause the hormone estrogen will experience a



BIO Web of Conferences 148, 01019 (2024) https://doi.org/10.1051/bioconf/202414801019
ICoBEAF 2024

deficiency which can cause the accumulation of HIF1 a protein in osteoclasts. With
accumulation, the performance of osteoclasts will be activated, causing a reduction in bone
mass [11].

In an epidemiological study in Brazil, it was found that the incidence of fractures was
more common in women with a percentage of 66.8% compared to men. The incidence of
fractures experienced by men is 33.2%. Women are more susceptible to fractures because
they have risk factors for faster bone loss when entering menopause or in the fifth and sixth
decades of age [12].

This study examines the types of femur fractures which are divided into proximal femur
fractures and distal femur fractures. Of the 118 samples, 89 patients had proximal femur
fractures and 29 patients had distal femur fractures. Most of the fracture locations in this
study were found to be the proximal femur. This is in line with a study conducted in Sweden
in 2020 that during four years, proximal femur fractures were included in the top five most
frequently occurring fracture locations 13. Meanwhile, more specifically, the most common
proximal femur fracture location in this study was a femoral neck fracture. (38.1%), followed
by intertrochanteric femur fractures (33.1%) and the least common are subtrochanteric femur
fractures (4.2%). Overall, in this study, distal femur fractures were in third place with a
percentage of 24.6%. This is in line with research by Taufik and Rizki (2020) that the most
frequent femur fractures are the collar of the femur (30.5%), followed by the corpus femur
(31.6%), intertrochanteric femur (23.2%), distal femur (9.5%), subtrochanter of the femur
(4.2%), and head of the femur (1%) 1. In Anyachie's (2015) study in Nigeria, the most
frequent cases of femur fracture were the distal femur (26.5%), followed by the collum femur
(30.5%) and the fewest femur fractures were femoral head fractures (0.9%) [14].

In several studies of fractures that occurred as a result of traffic accidents in several
hospitals in Indonesia, it was found that the highest incidence of femur fractures in traffic
accident patients was distal femur fractures [15]. The femur is the longest bone in the human
body and is divided into proximal and distal parts. The location of the fracture depends on
the strength, point of impact, and the mechanism of trauma that occurs. This is due to the
structure and strength of the bones one can also determine the location of the fracture [16].

The results of research at PKU Muhammadiyah Hospital Yogyakarta showed that 89%
of 118 samples experienced proximal femur fractures. Specifically, 93 patients (78.8%) aged
over 40 years experienced proximal femur fractures. Age in this study is one of the risk
factors that can cause femur fractures. Meanwhile, no data was obtained for other factors
such as pathological conditions so they cannot be measured using statistical tests. Based on
the bivariate test carried out using the chi-square method in Table 5, a p-value of 0.000 was
obtained. If the p-value is <0.05 then the results of this research can be declared related or
significant. After conducting a bivariate test and obtaining a p-value of <0.05, it can be
concluded that there is a significant relationship between the age range of 12 - 90 years and
the incidence of proximal femur fractures at PKU Muhammadiyah Hospital Yogyakarta in
2022.

This research is in line with research conducted by Asagabe and Rico (2021) that the
results of the distribution of patients who experienced proximal femur fractures were mostly
at the age of 60 - 80 years with a total of 10 people, followed by 9 people with an age range
of 41 - 60 years and the least occurred in the age range 18 — 40 years, namely 3 people.
Asagabe and Rico (2020) stated that there is a relationship between age and the incidence of
proximal femur fractures. Incidence of proximal femur fracture It is estimated that it will
increase in the next 25 years with the most common occurrence in people over 65 years of
age. Ida's research (2019) states that the most common causes of proximal femur fractures
are osteoporosis and trauma, especially in the elderly. This proximal femur fracture can occur
at the age of 61 - 74 years [17].
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Similar results were also obtained from research by Hye-Young Kang et al (2010) that
7,106 of the 9,817 samples were elderly people aged over 70 years. In addition, the incidence
of proximal femur fractures of 6.74 per 100,000 occurs in the 50-54 year age group and
increases to 686.82 per 100,000 in the age range over 85 years 18. As we age, structural
damage and bone loss can cause osteoporosis. This condition is characterized by low bone
mass and deficits in bone geometry. A person with osteoporosis tends to fall more easily,
resulting in increased vulnerability to bone fractures which is associated with a person's age.
This condition is known as a fragility fracture. The increase in the incidence of fractures by
2 million per year is caused by osteoporosis. Low bone mass, a history of previous fractures,
and the patient's advanced age are strong risk factors that can cause fractures in almost any
location [19].

The results of this study are not in line with research by Tasya and Heru (2022) conducted
at Haji Adam Malik General Hospital, Medan, which showed that the highest incidence of
femur fractures was at the age of 18 - 60 years, which occurred as a result of traffic accidents.
The incidence of fractures that occur at a young age is related to the incidence of accidents
due to activities outside the home which are quite high, driving behavior, and fast movements
which can cause an increased risk of fractures due to impacts or accidents. 20. Meanwhile,
in old age, bone loss begins to occur which causes fractures. osteoporosis [21].

This study examines one of the risk factors that can influence the incidence of femur
fracture, namely gender. Specifically, 81 patients (68.6%) were female, while 37 (31.4%)
male patients had femur fractures. The incidence of proximal femur fractures occurred mostly
in women, as many as 67 people aged over 40 years. Based on the bivariate test carried out
using the chi-square method in Table 6, the p-value was 0.013. After carrying out a bivariate
test and obtaining a p-value of 0.05, it can be concluded that there is no significant
relationship between types. Gender with the incidence of proximal femur fractures at PKU
Muhammadiyah Hospital Yogyakarta in 2022.The results of this study are in line with
research by Jon-Won et al (2014) in South Korea which states that of 247 cases, 74.4% of
patients were female, while 25.6% of patients were male [22]. Patients with female gender
related to the onset of menopause. An increased risk of femur fracture can be caused by bone
loss so that low-energy trauma such as slipping can cause a fracture.

The results of this study are not in line with research by Valizadeh et al which states that
the incidence of fractures is highest in men. When compared with Western countries, male
and female patients have lower bone mass density (BMD). In the elderly, with more
conducive environmental factors, the incidence of fractures can be reduced because the risk
of falls decreases. In Iran, the most important characteristic of interiors is the use of rugs
which is considered a conducive environmental condition. In this country, most elderly
people live with their families, so they are given more attention compared to elderly people
who live alone [23]. In Tasya and Heru's (2022) research, it was stated that 81 cases of male
patients experienced femur fractures, while 23 cases of female patients occurred. This
fracture was caused by a traffic accident. This high number of cases is due to the behavior of
driving with higher force which is often carried out by men so that it can cause fatal accidents
compared to women.

4 Conclusion

Based on the results of the research that has been conducted, it can be concluded that the
incidence of proximal femur fracture in the elderly at PKU Muhammadiyah Hospital
Yogyakarta is higher than that of distal femur fracture. The results of the bivariate analysis
found that there was a relationship between age and the incidence of proximal femur fracture
at PKU Muhammadiyah Hospital Yogyakarta. The older you get, the higher the risk of
fractures that can be related to pathological factors.
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