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Abstract

This research aims to classify cumulative blood sugar levels (Hemoglobin Alc) and assess disease
control in type 2 diabetes patients using machine learning models. A total of 28,431 medical records
with 37 attributes were collected and processed through data preparation. Feature selection was
performed using Information Gain (IG), Recursive Feature Elimination (RFE), and Random Forest Importance
(RFI) methods. Imbalanced data was addressed using the Synthetic Minority Over-sampling Technique;
SMOTE (SM), Borderline-SMOTE (BM), and Adaptive Synthetic (ADA) techniques. Models were developed
using five multiclass classification algorithms. The results demonstrated that the IG + SM model, combined
with the Random Forest algorithm, yielded the highest performance, with an accuracy, precision, recall,
and F1 score of 81.89%, 82.13%, 81.89%, and 81.83% respectively. These findings can be applied to
support decision-making for additional cumulative blood sugar level testing beyond routine practices and

to enhance the efficiency of diabetes control within the hospital's service area.
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RFE BM NB 0.6005 0.6994 0.6005 0.6254
RFE BM DT 0.6765 0.6955 0.6765 0.6845
RFE BM KNN 0.6136 0.6598 0.6136 0.6307
RFE BM RF 0.7504 0.7578 0.7504 0.7528
RFE BM GB 0.7459 0.7656 0.7459 0.7526
RFE ADA NB 0.6037 0.7030 0.6037 0.6287
RFE ADA DT 0.6818 0.6980 0.6818 0.6887
RFE ADA KNN 0.6121 0.6592 0.6121 0.6291
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FS IDH Classification Accuracy Precision Recall F1 score
RFE ADA RF 0.7500 0.7586 0.7500 0.7529
RFE ADA GB 0.7455 0.7646 0.7455 0.7520
RFI SM NB 0.6013 0.7082 0.6013 0.6275
RFI SM DT 0.6843 0.7004 0.6843 0.6910
RFI SM KNN 0.6159 0.6687 0.6159 0.6337
RFI SM RF 0.7516 0.7619 0.7516 0.7556
RFI SM GB 0.7380 0.7637 0.7380 0.7471
RFI BM NB 0.6064 0.7050 0.6064 0.6315
RFI BM DT 0.6860 0.7022 0.6860 0.6928
RFI BM KNN 0.6062 0.6560 0.6062 0.6239
RFI BM RF 0.7535 0.7622 0.7535 0.7566
RFI BM GB 0.7422 0.7621 0.7422 0.7491
RFI ADA NB 0.6091 0.7050 0.6091 0.6340
RFI ADA DT 0.6759 0.6934 0.6759 0.6831
RFI ADA KNN 0.6129 0.6589 0.6129 0.6290
RFI ADA RF 0.7514 0.7589 0.7514 0.7540
RFI ADA GB 0.7400 0.7608 0.7400 0.7469

NUGWR: * The best accuracy model

4. afUT8uAzETUNA

Nan1TUTEIUUTEENS A MR UUTIEDY N1
WawﬂsdszﬁuﬁwmwaaxaﬂuLﬁamﬁm%“wjﬂ'ml,mmm
¥ind 2 wansliiduiuuusians IG + SM + RF §
Usgdvgnngegn lneieianugneiesiosay 81.89 A
ANULLUESEaY 82.13 AIANUATUNIUSBUAY 81.89
warA1 F1 Score Soway 81.83 HAANSAINATI dOAAADY
fusiAsenounthiidnuludnvasidentu [23], [24]
LLG]ILﬁaﬂ‘\]’lﬂﬂ’a’mLLmﬂﬁiﬂdﬂJaﬂﬁqﬂ‘ﬁla;ﬂaﬁiﬂuﬂ’ﬁﬁﬂ‘lﬂ’]ﬁ
TanuanyaednwazUsyans onaldaiunsatiiwanis
FeunlSeufsuiulalnense

otnslsfiny wuushassfisiamntuanunsaly
UszgndldlunFunvesituiifnw ilemanisalsesu
hneazauludonvesfiasvmiueiadl 2 fid
Sun1ssnel wan1snennsalansaliusEnaung
Fnaulalunisdansiasesuinaazauiudy dady

WinUszanamlunisnugulsamu Tuwaitud
SuRnveuvedlsimeIua

fosrtmvasnsinwiadsd Ao deyafitnunlély
mamkuuaes dnlvgiludeyadalasasenin
guteyadduiug luvaziinssuaumsdndulamsnns
wnnd Sansfiandoyanisdnuse Auaznisnsiasisne
Fasfnegluguuuutoyalsiflassains mstmedanis
Uszananan1wsssuRuUssendldsiuiunsiseus
yoalAes anatrefinystavamuauusiansld

uonnil msimueaneluladgudeyaguam
yueilvig) flansnsadenlosdoyaninvaiounas daa
Tunuadnuurlugndeyaiutuegiann duy
N1338usB9aN (Deep Learning) JaflunundnAnylu
nsimuUUSIaedliiUsEAnEnIwgaty 91na
anunsalunsfunusULuuiidudeudauneglugndeya
YUY
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