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ABSTRACT

This work is licensed under a Creative

s prbution 4.0 ntematioral Fractures due to osteoporosis impose high economic costs on patients and the

: health care system. Data mining has many applications in various fields, including medicine and sports,

due to its ability to process large amounts of data and reduce detection time. Therefore, this study aims
to provide a model for detecting osteoporosis in active older men using the support vector machine
(SVM) algorithm.
VETELE This is a development-applied study. Medical data of 652 patients were first examined. Of
these, 108 active older men were selected including 58 healthy men, 33 with osteopenia, and 17 with
osteoporosis. The SVM algorithm was used to differentiate them. MATLAB software version 2020 was
also used for data analysis. Evaluation was performed using the confusion matrix and based on the ac-
curacy and precision criteria.
ST Of 103 features related to sociodemographic information of participants, 8 features were se-
lected as the inputs of the algorithm. The SVM algorithm could detect osteoporosis with 59.3% accuracy

: and 54.91% precision.
Received: 16 May 2021 By discovering hidden patterns and relationships in the data, the SVM algorithm can help
Accepted: 25 May 2021 improve the quality of diagnostic services for osteoporosis.
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Introduction

steoporosis is a skeletal disease that is as-

sociated with a decrease in bone mass and

the deterioration of bone tissue, resulting in

adecrease in bone stiffness and strength, and

is characterized by an increased risk of bone
fracture due to becoming brittle and fragile. Osteoporosis is
a serious threat to the elderly; the risk of bone fracture in-
creases with aging. The size and geometrical structure of the
bone are factors influencing the bone’s ability and resistance
to fracture. However, 75-90% of bone strength is related to
bone mineral density. Osteoporosis risk factors are divided
into controllable and uncontrollable categories. Lack of mo-
bility, overweight, long-term use of glucocorticoids, smok-
ing, and insufficient calcium intake are the controllable risk
factors, while gender, age, genetics, and race are the uncon-
trollable risk factors of osteoporosis.

In recent studies, physical activity has been used to treat or
prevent osteoporosis. It has been stated that regular physical
activity improves the balance and prevents the risk of falling
and bone fracture in people with osteoporosis. High intensity
exercises significantly increase the bone mineral density. Ex-
ercises transfer force to bones by muscle tension and grav-
ity force. People who follow an active life have significantly
more bone mass than inactive people of the same age, and
this is maintained until the seventh and even eighth decades
of their lives.

Today, there is a huge amount of raw data in the world; to
use this data optimally, we need knowledge that can help us
improve our lives. Data mining is a science that helps reach
the knowledge hidden in the data. The use of data mining
algorithms makes the new information and relationships em-
bedded in large and complex datasets evident through infer-
ence and learning of new patterns and relationships. Using
large amounts of patient data for disease diagnosis increase
the accuracy of data mining algorithms.

Table 1. Anthropometric information of the participants
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Since osteoporosis is preventable, its early diagnosis is
very important. There are methods to diagnose this disease,
including Dual-Energy X-ray Absorptiometry (DEXA). Due
to high problems such as taking long time for measurement,
high test costs, and exposure to X-rays, it seems necessary to
use simple methods to detect people with osteoporosis. For
this reason, the use of data mining algorithms is of great im-
portance. With the help of these algorithms, the osteoporosis
can be diagnosed without the need for DEXA. This study
aims to provide a model to detect osteoporosis in active older
men using the support vector machine (SVM) algorithm.

Materials and Methods

The study population consists of 652 patients with
medical records in Ayatollah Kashani Hospital in Tehran,
Iran during 2017-2020. Of these, 108 active older men
were selected including 58 healthy men, 33 with osteope-
nia and 17 with osteoporosis. Eight characteristics were
selected as inputs to the algorithms. which were age,
body height, body weight, body mass index, family his-
tory, smoking, vitamin D intake, and calcium intake. The
SVM algorithm was used to classify healthy, osteopenia
and osteoporosis subjects. The dataset in Excel format
was imported to MATLAB 2020 software for analysis. In
the SVM algorithm, each data is plotted as a point in n-di-
mensional space on the scatter plot where n is the number
of features that a data has, and the value of each feature
specifies one of the coordinate components of the point
on the graph. Finally, by drawing a straight line, different
and distinct data are grouped. The SVM has the ability
to solve non-linear classification problems easily. This
method can be very useful in cases where two classes of
the same data cannot be separated with straight lines. The
performance of the algorithm was assessed based on the
accuracy and precision criteria, where accuracy refers to
the extent to which the selected samples are correct, while
precision refers to the extent to which the correct samples
are correctly selected.

Variebles Mean1SD
Agely) 77.44+8.66
Height (cm) 164.87+7.35
Weight (kg) 70.83+10.64
Body mass index (kg/m?) 28.3745.174
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Results

Table 1 shows the anthropometric characteristics of the
participants. 25% of the data were considered for testing
and 75% for training the algorithm. The results showed
that the SVM algorithm could detect healthy older men
and those with osteopenia and osteoporosis with 59.3%
accuracy and 54.91% precision.

Discussion

The results of the present research showed that the SVM
algorithm had an accuracy of 59.3% in diagnosing osteo-
porosis in older men. Various studies have used different
indicators and data mining algorithms to diagnose osteo-
porosis. The results of some of them are consistent with
the results of this study. Oji et al. in a study for present-
ing a clinical decision support system for osteoporosis
prediction, concluded that by focusing on local data, a
tool can be developed that is very effective in prevent-
ing osteoporosis. They reported that, for timely referral
of patients and initiation of treatment, the occurrence of
bone fractures and irreversible complications of osteopo-
rosis can be prevented by using data mining algorithms.
Yu et al. in a study investigated the use of data mining for
the diagnosis of osteoporosis, in which they compared the
multilayer perceptron artificial neural network and logis-
tic regression. The inputs were six clinical parameters, six
parameters extracted from images, and five different con-
ditions that the patient may have complaint about. Finally,
artificial neural network was shown to perform better than
logistic regression [40], which is not consistent with our
results. Maybe the reason for this discrepancy is related to
the type and number of used indicators. They used 6 indi-
cators, while we used 8 indicators. The predictive features
of SVM algorithm in this study showed that it is consis-
tent with previous studies. By discovering hidden patterns
and relationships in the data, the SVM algorithm can be
used to improve the quality of diagnostic and therapeutic
services for osteoporosis.
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