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ABSTRACT

This work s licensed under a Creative :

Commons Atruion 40 tematonal Osteoporosis is called a “silent disease” because it has no symptoms until a bone

s fractured. Therefore, its early detection before occurrence of fracture is important. Using data mining

algorithms can help access the information hidden in the data. This study aims to compare two simple
decision tree and random forest algorithms to predict osteoporosis in active middle-aged men.
[VETEEE A total of 256 middle-aged men referred to Ayatollah Kashani Hospital in Tehran, Iran during
2017-2020 participated in this study. Data analysis was carried out in MATLAB software version 2020.
Evaluation was performed using the confusion matrix and based on accuracy and precision criteria.
ST Out of 103 factors related to personal information, lifestyle, and disease, 11 were selected as
inputs to the algorithms. The results showed that the random forest algorithm had a better performance
(73.4% accuracy and 68.07% precision) compared to simple decision tree.
The data mining algorithms can be effective in predicting osteoporosis in active middle-aged
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Introduction

steoporosis is a disease that weakens the

bones and cause bone atrophy, and often af-

fects people in their middle and later years.

The disease begins at young age and pro-

gresses slowly over time. Today, osteoporo-
sis is considered as a major threat in the world; its annual
mortality rate is higher compared to all types of cancers. A
study conducted by the Iranian Ministry of Health showed
that in Iran, 44% of men and 47% of women aged >50 years
have a low bone density, and 4.6% of people aged 20-70
years have osteoporosis in the spine. Globally, 1 in 3 women
and | in 5 men over the age of 50 have osteoporosis.

The bone density is measured by a dual-energy x-ray ab-
sorptiometry (DEXA) method. In this method, the mean
bone mineral density of patients is compared with the mean
bone mineral density of young healthy people, which is
called “T-score”. There are several factors involved in caus-
ing osteoporosis, including uncontrollable factors such as
age, gender, race, family history, menopause, and controlled
factors such as lack of exercise, calcium and vitamin D defi-
ciency in the diet, and high coffee, salt, cigarettes and alcohol
consumption. Exercise is a factor that maintains and stimu-
lates the bone formation, which reduces the risk of bone frac-
tures through the accumulation of substances and minerals,
strengthening muscles, and improving balance. The effect of
physical activity and the resulting mechanical pressure on in-
creasing bone density has been proven; the mechanical pres-
sure on the bones through tendons and muscles has a direct
effect on bone formation and deformation.

The science that helps us gain knowledge about data is
called data mining. The power of data mining for the sat-
isfactory diagnosis of various diseases has been proven.
Data mining algorithms such as decision tree and random
forest have been used successfully in various fields includ-
ing medicine and sports. The use of data mining algorithms

Table 1. Anthropometric characteristicsof the participants (n =256)
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cause new information and relationships embedded in large
and complex data become evident through inferring new
relationships and learning patterns. In medicine, different
tools are needed to predict the prevalence of osteoporosis in
men and women. Data mining algorithms are a simple and
efficient tool for predicting the risk of osteoporosis. With the
help of these algorithms, it is possible to detect the risk of
this disease without the need for diagnostic methods, and to
identify the factors affecting this disease. This study aims to
compare two simple decision tree and random forest algo-
rithms to predict osteoporosis in active middle-aged men.

Materials and Methods

The study population consisted of 256 active men referred
to Ayatollah Kashani Hospital in Tehran and had medical re-
cords. Of these, 89 were healthy, 126 had osteopenia and 41
were with osteoporosis. In this study, active men were those
who had regular physical activity (three times a week) for
at least one year. After signing a consent form, their DEXA
information was used.

Two algorithms of simple decision tree and random for-
est were used to predict and classify healthy individuals, and
patients with osteopenia and osteoporosis. Selected charac-
teristics for algorithm training included: Age, height, weight,
body mass index (BMI), physical activity, smoking, vitamin
D and calcium intake, history of bone fracture, history of os-
teoporosis in the first-degree relatives, spinal curvature, and
low back pain. For optimal use of data, it should be changed
to be suitable for data mining algorithms. For the questions
with “yes” and “no” answers, 1 and 0 were used, respective-
ly. Then, the data was imported to MATLAB software ver-
sion 2020 in an EXE file and analyzed. The algorithms were
compared based on accuracy and precision criteria.

Results
Table 1 presents the descriptive information of participants.

Of collected data, 25% were used for testing and 75% for
algorithm training. Figures 1 and 2 show the confusion ma-

Characteristics Meanz SD
Agely) 57.30£7.67
Height (cm) 171.87+8.32
Weight (kg) 77.79£12.62
BMI (kg/m?) 26.37+4.17
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Figure 1. Confusion matrix of random forest algorithm

trix of the two algorithms. It can be seen that the random for-
est algorithm had a better performance with 73.4% accuracy
and 68.07% precision.

Discussion

Bone mineral density increases in childhood and reaches
its maximum during puberty. After the third decade of life,
general bone loss begins with aging, and bone strength de-
creases due to decreased bone density. As mentioned be-
fore, annual mortality rate of osteoporosis is higher than
compared to cancers. Therefore, the use of data mining al-
gorithms for the timely detection of this disease is very im-
portant. In this study, two different algorithms were used for
this purpose and the results were compared to find the best
prediction model in terms of accuracy and precision. The re-
sults showed that the random forest algorithm with 73.4%
accuracy and 68.07% precision had a better performance in
predicting osteoporosis in active middle-aged men.

As mentioned earlier, osteoporosis is treatable but is often
overlooked. By combining predictive data mining algorithms
in clinical practice, patients can benefit from early diagnosis
and intervention. In the present study, a larger number of in-
puts were used that were easily measurable and studies have
reported a close relationship between them and osteoporosis.
It is obvious that the inclusion of these inputs provide more
information and contribute to the better performance of algo-
rithms. Health care providers collect a lot of data but this data
is not used properly. By finding the hidden patterns and rela-
tionships in this data, they can be used properly to improve
the quality of diagnostic and treatment services.

May and June 2022. Volume 11. Number 2

Scientific Journal of
Rehabilitation Medicine

Figure 2. Confusion matrix of simple decision tree algorithm
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3. Dual Energy X-Ray Absorptiometry (DEXA)
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