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# Public Llibraries
import as
import as
import
("ignore')

# Visualization Llibraries
import as
from import
1

from import

import as

from import

import

import

# Plotly
import
import
import
from

# SHAP ve XGBoost
import

import

from

# Statistics and other
from import
from import
from import

# Country converter
!

import

# Bokeh
from import
from import

O

# Natural Language Toolkit (nltk)
import

# Instant display of graphs for Jupyter
%matplotlib



https://github.com/Ozan-Mohurcu/My-Kaggle-Projects/blob/b93210645f7dd0d384cb8fe67aa7ecfde460cf12/Diabetes/#cont

Go to Content

Ll About the Dataset

Column Description

i) [P ("/kaggle/input/diabetes-dataset/diabetes.csv")

def (df):

return . . (**{
"background-color': '#e6f2ff"',
‘color': '#000000',
'border': 'lpx solid #d3d3d3',
'padding': '8px',
"text-align': 'center',
"font-family': 'Arial, sans-serif’

3. ([
{'selector': 'th', 'props': [('background-color', '#dle8ff'), ('cold

D
)

Out[231.. Pregnancies Glucose BloodPressure SkinThickness Insulin BMI Diabetes
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&) Data Visualization
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Ll 3D Scatter

Go to Content

In [188..

(u/2) * np.sin(2*v)) *
.cos(u/2) * (u/2) * np.sin(2*v)) *
(u/2) * np.sin(v) + np.cos(u/2) * np.sin(2*v)

+
+

(v) -
(v) -

[ 'Glucose'] / [ "Glucose']. () * 2 *
['BMI'] / df['BMI']. () * 2 *
['Age’] / df['Age’].max()

"Outcome'],
=[ "#6B5B95', '#FF6F61'],
.7

[(df['Glucose'] > [ 'Glucose']. ()) & (df['BMI'] >

(
=f"Diabetes rate in high Glucose and BMI: { :.2%}.\n

"paper", ="paper", x=0.05, y=0.98,
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=False, ="white", =12),
="#FF6F61", =0.7

(

"Klein Bottle: Glucose, BMI, Age",
='plotly dark’,
(

="Glucose", ="BMI",

="iframe_connected")

11l Shap Plots

Go to Content

In [189.. . 0. (df. ('Outcome’, =1), [ 'Outcome’

)
(df. ("Outcome’, =1))

( =(10, 6))
( , =10, =False)

('Feature Importance with SHAP Values', =20)

Q)
@)

Feature Importance with SHAP Values
High
Glucose

BMI

A’ge w-.

DiabetesPedigreeFunction .

Pregnancies *u-
BloodPressure '—’-—"

Insulin @

Feature value

SkinThickness

T T T T
4 -2 0 2 4

SHAP value (impact on model output)

"\| Radar Chart

Go to Content
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In [194..

['Outcome'] == 1][
[df['Outcome'] == @][

='Diabetic")

='Non-diabetic'
(
('3) 3)
)
( ="upper right"', =(0.1, 0.1))
('Comparison of Features Between Diabetic and Non-Diabetic Patients
(-0.1, -0.15, 'Analysis: Diabetic patients show significantly higher
s =11)

0
('radar_plot.png', =300, ="tight")

@)

Comparison of Features Between Diabetic and Non-Diabetic Patients

SkinThickness BloodPressure

gnancies




DiabetesPedigrag

—— Diabetic

—— Non-diabetic Outcome

Analysis: Diabetic patients show significantly higher values in Glucose, BMI, and Age.

) 3D Scatter

Go to Content

iy (L2 ['AgeGroup'] = . (df["Age'], =[20, 30, 40, 50, 60, 100],
= . ("AgeGroup')[ 'Outcome']. 0.
= . (0, 4 * np.pi, ( ))
["Outcome'] * 10
(e, 1, ( )

( )J =r * . ( )) =7,
'lines+markers+text’,
( ="#FF6F61", =5),
( =10, ="#6B5B95"),
[ "AgeGroup'],
="middle center"

['Outcome']. O
[ ["Outcome']. O,

=f"The risk in the { } age group: {
="paper", ="paper", x=0.05, y=0.98,
=False, = ( ="white", =12),
="#FF6F61", =0.7

(

="Infinity Mirror: Age and Diabetes Rate",
='plotly_dark’,
(

="X", ="Y", ="Diabetes Rate"

="iframe_connected")

© Galaxy Chart

Go to Content
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=(12, 8), ="#0deded")

In [198.. ) (
["Glucose'], ["BMI']

([x, ¥y
():x. ():1007, vy. O:y. ():1007]

([xi. (), yi. O

(xi. ) ='inferno',
"#QOFFFF', 1: '#FFOOFF'}),

J

=df[ 'Outcome’]. ({o:
('#0doded")
('Glikoz"', =12, ='white")
BMI', =12, ='white
. . 5 ‘white'
('Fractal Density Galaxy', =16, ='white")

J

Fractal Density Galaxy

&
Glikoz
& Hologram
Go to Content
In [199..
: 0
="Holographic Wave: Feature Distribut

=800, =400,
="#0dodoed", ="#0dodod")
'#88B04B', '#F7CAC9', '#92A8D1']
"Insulin', 'BloodPressure']

= ["#FF6F61', '#6B5B95',
= ['Glucose', 'BMI', 'Age’,

):
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() * 0.4 +

None
None
= None
"white"
"Value"
"Density (Layered)"
"white"
"white"

Loading BokehlsS ...

§3 Koch Snowflake
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return ( -1)[:-1] + -1)[:-1] +
-1)[:-1] + -1))

.exp(1j * (2 * np.pi * i / 3))
(13 * (2 * np.pi * (i + 1) / 3))
J J )

=(12, 8), ='#0deded")
(3, 100)

)

='white"', =0.3)

(df[ "Glucose'] / [ "Glucose']. ) *
['Insulin'] / ['Insulin']. () * 10
) in (zip( P
(g) % ( )
[ I p [
(x, y, s=i*10, c="#FF6F61" if 1 else '#6B5B95',

# Analiz metni
= ['Glucose']. (df["Insulin'])
(-100, 100, f"Glucose-Insulin Correlation:

=0
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('#odeded")
('Koch Snowflake: Glucose and Insulin',

([1); ax. ([H
(False)
Glucose-Insulin Correlation: 0.33 Koch Snowflake: Glucose and Insulin
- .~
- r T A J ‘.. r - ’ é g - ~
. - o .
® ® L
-
R e v T ~
R ® . .
. Y o
L Yy
g J
. a -
—1 N
L ] .
o. T 4 " 'S o T
L -~
L
-
= ]
r ! »

Mobius Strip

Go to Content

In [61]: import

import

(0, 2 *

. ('1) 1)
= np. (u,

(1 + v/2 * . (

(1 + v/2 * . (
/2 * np.sin(u/2)

= ['Glucose’,
= df[
. (0, 2 *
(1 + 0.5 * np.cos(
(1 + 0.5 * np.cos(
= 0.5 %

(

='Viridis',

( J

) J )
"markers+text’,

= ( =10, ="#FF6F61"),
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J
="middle center"”

= ["Glucose']. (df['BMI'])
(
=f"Glikoz-BMI Korelasyonu: {
="paper", ="paper", x=0.05, y=0.95,
=False, = ( ="white",
="#FF6F61", =0.7

(

"Mobius Strip: Feature Relationships",
='plotly_dark',

="iframe_connected")

A Sierpinski Triangle

Go to Content

[e], p3[e]]l, [pi[1], p2[1], p3[1]], = s
[6] + p3[e]) / 3, (pl[1] + p2[1] + p3[1]) / 3,
F\n{ $.2%3", ='white"',

'1; >

B ] ) '1; >

> >
B > ) '1; >

( =(12, 8), ='#0deded")
([e, @]), np. ([1e0, ©]), np. ([50, 86.6])

in [ "AgeGroup']. :
= df[df[ 'AgeGroup"'] ][ 'Outcome']. O
( J 3 P ) )

('#odeded")
('Sierpinski Triangle: Diabetes Rate in Age Groups',

([hH; ax. ([H
(False)

Q)

Sierpinski Ucgeni: Yas Gruplarinda Diyabet Orani
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25.88%

HEDBO BE0B0
88.88% BB.83%
BEB0 HEDBO
88.88% BB.83%
SR0 HEDBO BE0B0 HEDBO
58.8%% 88.88% BB.83% 25.8%%

@ Fibonacci Spiral Network

Go to Content

In [63]: ( )

(5)) /2
(0, n *
( )
( )s

= . ( =(12, 8), ='#0doded")
= ['Glucose', 'BMI', 'Age', 'Insulin']
= ["#FF6F61', '#6B5BO95', '#88B0O4B', '#F7CAC9']

( )
. (df[ 1, =30,
() * 100
(10, )
+ * 200, v, = [i], =0.7)
* 200, 50, f"{ } Yogunluk: { . ():.2f}",
= ( = [i], =0.5))

('#o0doded")
('Fibonacci Spiral Network: Feature Densities’,

([1; ax. (rhH
(False)

Q)

Glucose Yogunluk: 0.02 Fibonag 3 5 Ozellik YOg Insulin Yogunluk: 0.02


https://github.com/Ozan-Mohurcu/My-Kaggle-Projects/blob/b93210645f7dd0d384cb8fe67aa7ecfde460cf12/Diabetes/#cont

[L] Radar Chart

Go to Content

In [237..

'category':

(df[col])[e]
.['Outcome'] == 1][
[df['Outcome’'] == @][

# Radar chart data preparation
/ (len( )) * 2%
[:1]

=True))

O[:1], ="#FF6F61",
Or:1], ="' #6B]

=12, "black")
("Average Characteristics According to Diabetes Status’', =16,
( ='upper right', =12)

(' #ADDSE6 ")
(' #ADDSE6 ")

Average Characteristics According to Diabetes Status
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SkinThickness BloodPressure

Diabetes
No Diabetes

Prggnancies

DiabetesPedigresfunction

Outcome

© Cosmic Flow

Go to Content

[ 'AgeGroup'] = (df['Age'], =[20, 30, 40, 50, 60, 100],
= [ "AgeGroup']. 0.
( ) + ['no Diabetes', 'Diabetes']

, = [1, [1, []

( ):
[ 'AgeGroup'] =
[ "AgeGroup']

) & (df['Outcome’]
= ) & (df['Outcome"’]

)s ( ) +1])
D

="white", =0.5),

)
[ '#FF6F61', '#6B5B95', '#88B0O4B', '#F7CACO', '#92A8D1', '#FFC(
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(1e@, 255)}, {

( ="Cosmic Flow: Age Groups and Diabetes",
="'iframe_connected")

& Joinplot

Go to Content

=(14, 10))
=df, x='BloodPressure', y='Glucose',
={0: '#C0392B', 1: '#BDC3C7'}, =10,
="'kde", = s =0.7,

={"'linewidths': 1, 'edgecolor': 'w'})

="Qutcome’,
=4,

('Night Lights for Blood Pressure and Glucose', y=1.02,

@)

<Figure size 1400x1000 with © Axes>
Kan Basinci ve Glukozun Gece Isiklari

Outcome
Il 0
1

Glucose
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T T T
40 60 30

BloodPressure

& Violinplot

Go to Content

['Glucose', 'BMI', 'Age', 'BloodPressure’]
= ( )

=(14, 12))

( )
(2, 2, i+1, =True)
(x=df['Outcome'], y=df[
='quartile’, =0,
(rn
( ='left", =10)
=0.3)

('Diabetes Kaleidoscope: Multiaxial Risk Distribution’,
=1.02, =16)
0

Diyabet Kaleidoscope: Cok Eksenli Risk Dagilimi

Glucose BMI

150
Outconll7e5200 outcom&® 70

BloodPressure
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100
QOutcomel20

I PEEN

/ ))

# Set the background color to Light blue
( =(18, * 4), ="#ADD8E6') # Light blue bach

D

# Violin plot
= . ([df[df['Outcome'] == @][ 1, [df[ 'Outcome’
=False, =False, =F3

# Colors: Grey for non-diabetic, Dark Red for diabetic
= ['#808080', '#8B000O'] # Gray and Dark Red
for j, in ( ["bodies']):
( [J1) # Apply gray and dark red colors to thd
('"black")
(0.7)

, 25) for in [df[df['Outcome’
, 50) for in [df[df['Outcome’]
, 75) for in [df[df['Outcome’

="'black"',
="black"',

['Outcome'] == 0][ 1,
+1, 0.05, =len( ))
» = [ ]J =0.2, =5)

([1, 21
(['No Diabetes', 'Diabetes'])

(f'{ 3 =14)

s = . (df[df['Outcome'] == @][
(0.5, 0.02, f'p-value: {p:.4f} {"*" if p < 0.05 else ""

('Variable Distributions Between Diabetic and Non-Diabetic Patig
(0.5, 0.01, 'Analysis: Significant differences were observed bet
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( =[0, 0.03, 1, 0.97])
('violin_plots.png’, =300,
0

Variable Distributions Between Diabetic and Non-Diabetic Patients

Pregnancies Glucose

p-value: 0.0000 * ! p-value: 0.0000 *
T T T T
No Diabetes Diabetes No Diabetes Diabetes

BloodPressure SkinThickness

p-value: 0.0001 * p-value: 0.0130 *
T T T T
No Diabetes Diabetes No Diabetes Diabetes

Insulin

A

=———="p-value: 0.0657- A p-value: 0.0000 *
T T T T
No Diabetes Diabetes No Diabetes Diabetes

DiabetesPedigreeFunction Age

p-value: 0.0000 * p-value: 0.0000 *
T T T T
No Diabetes Diabetes No Diabetes Diabetes

Analysis: Significant differences were observed between diabetic and non-diabetic groups for Glucose, BMI, and Age variables.

@ Nightingale Rose Chart

Go to Content

In [234.. = [0, 25, 30, 35, 40, 100]

= [0, 100, 125, 150, 180, 300]

= ['<25', '25-30', '30-35', '35-40', '>40']
= ['<1le0', '100-125', '125-150', '150-180', '>180']

['BMI_Group'] = . (df['BMI'], =
['Glucose Group'] = . (df['Glucose'],

= pd. (
[df['BMI_Group'], [ "Glucose_Group']],
["Outcome'],
='index"
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([df["BMI_Group'], [ 'Glucose_Group'

= . @)

[ "Glucose_Group'] != "125-150"]

=(12, 10), ="#ADDSE6")
(111, =True)

)

['diabetic_rate'].

['diabetic_rate']):

='center’,

)
="anchor",

=10,
='bold",
='white'

) in (zip(
O
[i]['BMI_Group']

[1]['Glucose_Group']

)
< 3*np.pi/2:




+ 15,
f"BMI: { \nG: {

3
='center’,

3

="anchor",

([H
([50, 100])

(['se', '100'],

(sm,
('Diabetes Rate’,

('Diabetes Distribution by BMI and Glucose Groups\n(Nightingale RoS

(0.3, 0.92, 'Analysis: The size of each segment represents the g
='center', =12)

Q)

("nightingale_chart.png’, =300, ="tight")
0

Diabetes Distribution by BMI and Glucose Groups
(Nightingale Rose Chart)

Analysis: The size of each segment represents the group size, while the color indicates the diabetes rate.
Higher glucose and BMI combinations show diabetes rates approaching 100%.

T
e
o

BMI: 25-30
G: 100-125

Diabetes Rate

o
IS




Waffle Chart
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In [218.. (

=0
if ['Glucose'] > 125: += 30
if ['BMI'] > 3@: += 20
if ["Age'] > 4eo: += 15
if [ 'DiabetesPedigreeFunction'] > 0.8:
if ['BloodPressure’'] > 90: += 10
if ['Pregnancies'] > 6: += 10
return

['Risk_Score']

['Risk_Level'] . (df['Risk_Score'],
=[0, 20, 40, 60, 100],
=["Low', 'Medium', 'High', 'Very High'])

['Risk_Level']. Q0. O

* 100)) for

)

= ["#2ecc71', '#flc4of', '#e67e22', '#e74c3c']
=[l.l, 'Al) I.IJ I*I]

[i1 % 10 for i in (100)]
=[9 - (i // 10) for i in (100)]

=(12, 10))
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=f'{ } Risk ({

= ="upper center',
=True, =4, =12)

('Diabetes Risk Distribution (Waffle Chart)’,
(5, -1.2, f"Analysis: Sample %{ [2] +
='center"', =12)

(-1, 10)
(-1, 10)
('off")
0)
("risk_waffle_chart.png', =300,
0

Diabetes Risk Distribution (Waffle Chart)

Analysis: Sample %38 are at high or very high risk of diabetes.

Low Risk (46%) Medium Risk (16%) High Risk (24%)  mm Very High Risk (14%)

PyWaffle

In [209.. (
0

["Glucose'] » 125:
['BMI'] > 30:
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if [ 'DiabetesPedigreeFunction'] > ©0.8:
if [ 'BloodPressure’'] > 90: += 10
if ['Pregnancies'] > 6: += 10
return

['Risk_Score'] . ( s =1)
['Risk_Level'] = . (df['Risk_Score'],
=[0, 20, 40, 60, 100],
=["Low', 'Medium', 'High', 'Very High'])

['Risk_Level']. OF O
: for i (

'#2ecc71',
'Medium': "#flcd4ef’,
'"High': '#e67e22',
'Very High': '#e74c3c’

=10,

- )

=[ [k] for k in . 01,
={
‘label’: 'Diabetes Risk Distribution (PyWaffle)',
"loc': 'center',
"fontsize': 18

¥

={
"labels': [f"{k} Risk ({v} people)" for k, in
"loc': 'lower center',
"bbox_to_anchor': (0.5, -0.15),
'ncol’': 4,
'framealpha': 0.8,
"fontsize': 12

})
='person',
=12,
=True,
=(12, 9)
)

# Analysis text
(0.5, -0.05,
f"Analysis: In the sample group, each square represents a patient
='center’, =12, =

Q)

('pywaffle_chart.png', =300,
0

Diabetes Risk Distribution (PyWaffle)




Low Risk (201 people) Medium Risk (122 people) High Risk (187 people) # Very High Risk (107 people)

Analysis: In the sample group, each square represents a patient. 294 patients (%47.6) are in the high or very high-risk category.

PyWaffle

In [211. = [20, 30, 45, 60, df['Age’'].max() + 1]

= ['20-30', '31-45', '46-60', '60+']
["Age Group'] = . (df['Age'], =

# 31-45 yas grubu
= '31-45"
= [df['Age_Group'] == ][ 'Outcome'].

# 31-45 yas grubu i¢in Waffle grafigi
= (

. OF
"label': f'{ } Age group', 'loc': 'center'},
[f"No Diabetes ({ . (0, ©9)})", f"Diabetes ({
[ '#o6D6A0', '#EF476F'],
'user', 'syringe'],
='solid’,
=16,
=True,
={
'loc': 'lower center',
"bbox_to_anchor': (0.5,
'ncol': 2,
'framealpha': o,
'fontsize': 9

@)

31-45 Age group
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Mo Diabetes (121) # Diabetes (118)

PyWaffle

In [212.. = [20, 30, 45, 60, ['Age']. 01

= ['20-30"', '31-45', '46-60', '60+']
['Age_Group'] = . (df['Age'], =

['Age_Group'] ==
["Outcome'].

=20,
= ° ())
=("#118AB2', '#EF476F'"),
={
'label': f'Diabetes Status in { } Age Group',
"loc': 'left',
"fontdict': {'fontsize': 14, 'weight': 'bold'}

=['person', 'syringe'],
='solid"',
=18,
=True,
=[f"No Diabetes ({ . (0, 0)})", f"Diabetes ({

': '"lower left',
"bbox_to_anchor': (0, -0.2),
'ncol': 2,

"framealpha': @,
"fontsize': 10

= NW',
="'snake"',
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In [213..

. (

0.5, -0.12,

f"@Q Insight: Diabetes status in the { } age group is represente
='center’, =10, ="navy'

(rect=[0, @.05, 1, 1])

Diabetes Status in 31-45 Age Group
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4 No Diabetes (121) # Diabetes (118)

[] Insight: Diabetes status in the 31-45 age group is represented with icons.

PyWaffle

[df['Age_Group']. (['46-60', '60+'])]['Outcome’].

(

=20,
=(6, 5),
. (),
‘label’: '45+ Age Group', 'loc': 'center'},
[f"No Diabetes ({ . (0, 0)})", f"Diabetes ({
[ '#06D6AQ"', '#EF476F'],
‘user', 'syringe'],

Lo I | I | B N ||

='solid’,
=16,
=True,
={

"loc': 'lower center',
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'ncolT: E,
'framealpha': o,
‘fontsize': 9

(
.5, 0.01,
(P Insight: Each icon represents an individual. The colors and icons i
='center"', =10, ="navy’

@)

45+ Age Group
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Mo Diabetes (66) # Diabetes (86)

[] Insight: Each icon represents an individual. The colors and icons indicate diabetes status.

PyWaffle

= [500, 268]
= ['No Diabetes', 'Diabetes']

=('#06D6AQ"', '#EF476F'),
={
"label’: 'Diabetes Prevalence (With Icons)’,
"loc': 'left',
"fontdict': {'fontsize': 14, 'weight': 'bold'}

=['person', 'syringe'],
='solid’,
=18,
=True,
H" for
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'loc': 'lower left',
"bbox_to_anchor': (0, -0.2),
'ncol': 2,

'framealpha': o,

"fontsize': 10

. (
0.5, -0.12,

'center’, =10, ='navy’

=[0, 0.05, 1, 1])

Diabetes Prevalence (With Icons)

No Diahetes (500) # Diabetes (268)

Insight: Each icon represents an individual.

o
o
o
o
o
o
o
o
o
o

The colors and icons s
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[ Insight: Each icon represents an individual. The colors and icons symbolize diabetes status.

PyWaffle

In [215.. [48, 100, 52]
Lo

= ['Low', 'Medium', 'High']

("#3A86FF', '#FFD6OA', '#FFOO6E'),
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dbe N U
"loc': 'left',
"fontdict': {'fontsize': 14, 'weight': 'bold'}

=[ "arrow-down', 'check', ‘arrow-up'],
='solid’,
=12,
=True,

=[f"{cat} ({val})" for

': 'lower left',
"bbox_to_anchor': (0, -0.2),
'ncol’: 3,

'framealpha': o,
'fontsize': 10

='NW',

. (

0.5, -0.15,

"(? Insight: Each icon represents an individual.\nIcons and colors reprg
='center’, ='center’,

=[0, 0.05, 1, 1])

Glucose Level Distribution (With Icons)
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1 Low (48) Medium (100} 4 High (52)

[] Insight: Each icon represents an individual.
Icons and colors represent the glucose level category.

In [216..




['BMI_Cat'] = pd. ['BMI'], ,

)

(['BMI_Cat', 'Outcome'], =False).

['High']

.sum() ==
("No data to plot in the 'High' BMI category.")

(

- )

=('#23A455"', '#E94327'),

={

label': 'High BMI and Diabetes Relationship (With Icons)’',
'loc': 'left',
'fontdict': {'fontsize': 14, 'weight': 'bold'}

}s

=[f"No Diabetes ({ . [0]})", f"Diabetes

=["person', 'heart-pulse'],
='solid"',
=12,
=True,

={
'loc': 'lower left',
"bbox_to_anchor': (0, -0.2),
'ncol': 2,
'framealpha': 0,
'fontsize': 10

}s
="NW",

(
5, -0.1,
(} Insight: Each icon represents a person. Colors and icons ind
='center’,
=10,
='navy'

Q.

Q)

("'High' BMI category not found in calculations.™)

MI and Diabetes Relationship (With Icons)
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# No Diabetes (253) 2 Diabetes (218)

[] Insight: Each icon represents a person. Colors and icons indicate diabetes status.

@ Pairwise Density Plot

Go to Content

In [217.. ="ticks", "talk")

(df[["Glucose™, "BMI", "Age", "Outcome"]], ="Outcome",
, =50, =0.6)
s =True)

( . , =True)

0

("Pairwise Density Plot: Key Features by Outcome", y=1.05,

(0.5, -0.05, "Insight: Strong separation in Glucose and BMI distri

="center"', =10, ="darkblue")

@)

Pairwise Density Plot: Key Features by Outcome

Glucose
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I
0 200 50 50
Glucose BMI Age

Insight: Strong separation in Glucose and BMI distributions between Outcome classes.

] Scatter Matrix

Go to Content

L 2, . . [:-1], ="'Outcome"',
='RdBu’,
='Relationships Between Features (Interactive [
='plotly white')
=False)
='iframe_connected")

CONCLUSION

Go to Content

nl Diabetes Risk Analysis:
Multivariate Data Insights

[ Key Findings

The analyzed data clearly indicates the dominant effects of high glucose and
BMI levels on diabetes risk. The combination of glucose, BMI, and age factors
(Klein Bottle model) predicts high-risk scenarios with an accuracy of 64.79%.
This combination has been identified as a situation requiring preventive

interventions.

/\ Main Risk Factors and Impact Levels

SHAP value analysis provides a clear ranking of risk factors:

1. Glucose: The factor with the highest impact
2. BMI (Body Mass Index): Second most important factor
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. Diabetes Family History: Shows significant impact
. Number of Pregnancies: Medium-level impact

. Blood Pressure: Variable impact

. Insulin: Limited impact

. Skin Thickness: The factor with the least impact

Multidimensional Risk Distribution

Visualizations show that diabetes risk is determined not by a single factor, but
by the complex interactions of multiple factors:

Individuals with glucose levels >150 mg/dL and BMI >30 have a diabetes

risk exceeding 80%

The group with BMI between 30-35 and glucose between 150-180 mg/dL
shows a significantly higher risk

Age factor acts as a multiplier in individuals with high glucose and BMI
values

£ Risk Distribution and Population Analysis

In the analyzed sample group:

. 201 people in low risk (32.4%)
O 122 people in medium risk (19.7%)
‘ 187 people in high risk (30.1%)
. 107 people in very high risk (17.2%)

Approximately 47.6% of the population (294 people) is categorized as high or
very high risk.

@ Conclusions and Recommendations

The data analysis shows that glucose and BMI levels are crucial in
determining diabetes risk. When both of these factors are elevated, the risk
increases dramatically. Therefore, it is important to monitor these parameters
together in risk management strategies.

Q Recommended Intervention Strategies:

1. For the high-risk group (Glucose >150 mg/dL, BMI >30): Q

Immediate medical intervention and lifestyle changes




2. For the medium-high risk group (Glucose 125-150 mg/dL, BMI 25-30):

A Regular monitoring and lifestyle interventions
3. For the medium-risk group (Glucose 100-125 mg/dL or BMI 25-30):

Lifestyle modifications and periodic check-ups

4. For the low-risk group: Preventive health measures and

awareness education

The multidimensional interaction of risk factors emphasizes the importance of
personalized risk assessment and intervention strategies.

|]_|__[| Key Performance Indicators (KPls)

Diabetes Risk Accuracy: 64.79% Prediction Accuracy

High Risk Population: 47.6% of the analyzed sample is at high or
very high risk

Top Risk Factor: Glucose level (highest impact)
& Glucose
Qe Average Glucose Level: 121.7 mg/dL across the population

% High BMI Prevalence: 32.8% of individuals with BMI >30

¢ Diabetes Prevalence: 34.9% of the sample diagnosed with
diabetes




