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In[1]jupyter notebook
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HDLHDL

HDL

z_ z_Hb: z_Hematocrit: z_MCV: z_MCH: z_Platelet: z_RDW: z_WBC: z_TSH:

-1.32191 1.540618 1.25576 0.115984 0.751184 -1.11845 -0.72736 0.626119 -0.30429

-1.15996 0.137689 -0.27731 1.04997 1.193748 -0.80123 -0.64907 1.401267 0.228105

1.755174 -1.07393 -1.02938 0.202464 -0.31835 -0.15237 -0.41421 -1.10306 -0.10148

-0.67411 -0.3087 0.011952 -1.11204 -1.12971 -0.61378 0.055505 0.745373 2.225871

0.297606 1.221771 1.892127 -0.00509 -0.17082 -0.90217 -0.41421 0.685746 0.557686

... ... ... ... ... ... ... ... ...

-0.83606 0.392767 0.416913 0.115984 0.161099 -0.19563 -1.11879 1.34164 -0.4057

 [
 D

ow
nl

oa
de

d 
fr

om
 is

oe
dm

ag
.ir

 o
n 

20
26

-0
2-

24
 ]

 

                             9 / 18

https://isoedmag.ir/article-1-382-fa.html


Journal of research on Issues of Education

1.269318 0.073919 -0.27731 0.115984 0.419262 -0.88775 -0.17935 -0.56642 -0.13697

-0.18825 -1.26524 -1.23186 0.21976 -0.35523 -0.31098 -0.02278 -1.34156 0.760505

1.269318 0.520306 0.50369 0.444609 0.493022 0.395551 -0.25764 0.506866 -0.36007

0.135654 -0.11739 0.011952 0.807826 0.382381 1.664429 0.055505 1.759027 -0.56796

jupyter notebook

In[37]

z_Lymph: z_FBS: z_Cholesterol: z_HDL: z_LDL: z_TG: z_BUN: z_Creatinine:

0.012243 0.282697 0.898941 -0.58162 0.852131 0.464414 1.626909 1.374641 0

-0.84248 -0.05545 -0.69869 -0.28403 -0.9667 1.038077 -0.48197 -0.69164 0

-0.42169 -0.50632 -0.23784 -0.08564 -0.19146 -0.09187 0.004695 0.341501 0

0.209485 1.917085 -0.26856 -1.67277 -0.13183 1.05546 0.004695 -0.69164 1

-0.84248 0.057264 0.345914 -1.17679 0.643413 0.081972 2.600238 1.374641 1

... ... ... ... ... ... ... ... ...
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-0.2902 -0.67539 -0.0535 -0.28403 -0.31073 0.951158 1.789131 0.341501 0

1.353491 -0.78811 -0.39146 0.707924 -0.40018 -0.66553 -0.80641 -0.69164 0

1.787424 -0.84447 0.038676 1.104706 -0.07219 -0.71768 0.65358 -0.69164 0

-0.67153 -0.33724 0.161571 0.80712 0.106708 -0.63076 1.140245 -0.69164 0

-0.97397 2.480667 1.175455 -0.58162 1.388835 -0.2657 -0.64419 -0.69164 0

622 rows × 18 columns
traintesttrain

train

Z_age Z_Hb z_Hematocr
it

z_MCV z_MCH z_Platel
et

z_RDW z_WBC z_Lymp
h

z_FBS

55
0

-
1.48386

5

-
2.34932

2

-2.070705 -
1.89035

8

-
2.42052

3

1.79420
0

2.56066
0

-
0.08940

2

0.07799
0

0.9026
3

22
2

2.07907
7

0.13768
9

0.156581 0.80782
6

0.56678
3

-
1.86824

3

-
0.17935

3

-
0.50678

9

0.09114
0

-
0.2808

8

32
0

-
1.80776

9

-
2.28555

3

-2.388888 0.35812
8

-
0.61338

7

0.22252
2

0.83836
6

1.63977
4

-
1.82868

7

-
1.0699

0

55
9

0.78346
2

-
1.07393

2

-1.116154 0.98078
6

0.30862
1

0.62625
6

-
0.41421

1

1.63977
4

-
1.05286

6

0.1136
2

27 -
0.35020

2

-
0.81885

4

-0.682267 -
0.00508

9

-
0.42898

6

1.73652
4

0.52522
2

-
0.62604

2

-
0.78987

7

0.0009
0

testtest

test

Z_age Z_Hb z_Hematoc
rit

z_MCV z_MCH z_Platel
et

z_RDW z_WBC z_Lymp
h

z_FBS

39
2

1.10736
6

0.07391
9

0.214432 0.61756
9

0.30862
1

0.13600
8

-
0.41421

1

0.68574
6

-
0.52688

7

-
0.5063

20
0

-
1.15996

1

-
0.37246

7

-0.566564 1.01537
8

0.75118
4

-
1.16170

9

-
0.17935

3

-
0.50678

9

0.61711
9

-
0.2808

8
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K-meansK

elbowsilhouette

In[41]In[42]elbow

silhouette

silhouette

silhouette

K=3

elbow

silhouetteK-meansMean-

shiftK-modes

39
6

0.62151
0

0.20145
8

0.301209 -
0.22993

7

-
0.20770

4

1.79420
0

0.21207
7

1.34164
0

-
0.31649

5

0.0572
6

75 -
1.15996

1

-
1.45654

9

-1.174005 0.13328
0

-
0.72402

8

-
0.54168

9

-
0.41421

1

0.56649
2

-
0.77672

7

-
0.5063

25
9

0.62151
0

0.52030
6

0.214432 0.44460
9

0.75118
4

0.04949
3

-
0.33592

5

0.44723
9

-
1.02656

8

-
0.2808

8
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silhouettemeans-Kshift-Meanmodes-K

K-
modesMean-shiftK-means

silhouette

silhouetteK-means

silhouette

K-means

K-means

(PCA)

PCA

PC1PC2

. Principal Component Analysis
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Analysis of health patterns in Yazd teachers: application of data mining clustering for
physical and clinical indicators

Hamed Fallah Tafti , Saeede Rastjoo , Batool zeidabadi , Somayeh Kargar

Abstract
The healthcare industry is directly generating a large amount of data, and those who encounter
this type of data have found that there is a wide gap between its collection and interpretation.
The main objective of this research is to cluster teachers based on physical and clinical health
indicators using data mining methods The research is descriptive, exploratory and applied.
The data were collected from health centers and the Ministry of Education of Yazd province
from May 1398 to May 1400. In this study, 626 cases of the results of physical and clinical
health indicators of teachers in Yazd province were used, which include 29 features.
Descriptive statistics and data mining methods were used to analyze the information. The
Python programming language was used in this project The results of the study showed that
the best clustering method is KMeans with 3 clusters. The silhouette and elbow indices were
used to select the best clustering method and the number of clusters, respectively. Finally,
the characteristics of each of these three clusters were identified, which can be used to obtain
the cluster of new samples based on them This study showed that data mining methods can
be used to identify patterns and trends in data related to teacher health. This information can
be useful for better planning of health programs and disease prevention in teachers

Keywords: Clustering, Teachers, Physical and Clinical Health Indicators, Data Mining
Methods
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