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NGHIEN CUU XAY DUNG MO HINH HOI QUY LOGISTIC
BANG PHAN MEM R DE TIEN LUGNG VA PANH GIA BENH

TIEU DPUONG

Truong Thi Hong Thily', Ha Thi Héng', D6 Thi Hong Nga', Bui Xuan Dién?

TOM TAT

Pit van dé: Tai cic bénh vién tuyén xa, phudng xa
trung tam, viéc chan doan bénh tiéu dudng con chua kip
thoi do kho tiép can vai cac xét nghiém chan doan. Muc
tiéu: Bai bao dua ra giai phap ing dung mé hinh hdi quy
Logistic két hop véi cac thu vién tich hop trén phan mém
R dé lya chon md hinh tdi wu trong tién lugng va danh
gia tiéu duong. Muc dich dé tiét kiém dugc chi phi kham
bénh ciing nhu kip thoi chan doan cho cac bénh nhan &
céc tuyén x4, phuong xa trung tim khong c6 didu kién dé
thuc hién xét nghiém. Pia diém va phwong phap nghién
ctru: Nghién ctru dugc thuc hién tai truong Pai hoc Y
dugc Thai Nguyén bang phuong phap thuc nghiém. Tac
gia sir dung phan mém R chay mé hinh hdi quy Logistic
trén b sb liéu bénh tiéu duong c6 san. Két qua: Mo hinh
¢6 tinh phan loai rat tot vi do nhay dat 80.60% va do dic
hiéu 1a 93.26%.

Tir khéa: Bénh tiéu duong, mé hinh hdi quy
Logistic, phan mém R, mé hinh t6i wu, tién luong.

SUMMARY

RESEARCH ON BUILDING LOGICSTIC
REGRESSION MODEL BY R SOFTWARE TO
DIABETES EVALUATE AND PREDICTION

Problem: In commune and ward hospitals far from
the centre, diabetes diagnosis is still not on time because
it is difficult to access to test. Objectice: The paper
proposes a solution applied Logistic regression model
combined with integrated libraries on R software to select
the optimal model for diabetes prediction and assessment
which will save costs and promptly diagnose for patients
in communes and wards far from the centre that cannot
afford testing. Setting and method: The research is
performed in Thai Nguyen university of medicine and

1. Trwong Pai hoc Y Dwoe Thai Nguyén

pharmacy by experiment. The authors uses R software to
run Logistic regression model on available diabetes data
set. Results: The results show that the model has a very
good classification with the sensitivity reaching 80.60%
and the specificity reaching 93.26%.

Keywords: Diabetes, Logistic regression model, R
software, optimal model, prediction.

I. PAT VAN DE

Bénh tiéu duong hay con goi 1a dai thdo duong dang
tro thanh dai dich nguy hiém trén thé gidi ciing nhu &
Viét Nam do sy gia tang nhanh sb luong nguoi méc, hau
qua nang né cta bénh ddi véi sitc khoe va tudi tho, ganh
nang chi phi bénh cho bénh nhan va xa hoi. Theo két qua
didu tra qudc gia yéu td nguy co bénh khong lay nhidm
nam 2015 (STEP 2015), ty 1& ngudi & do tudi tir 18-69 ¢o
r0i loan duong huyét khi doi 1a 3,6% va 4,1% mic ting
duong huyét (glucose huyét twong tinh mach >7,0 mmol)
hodc dang dung thudc didu tri dai thio duong. Nhiing
ganh nang trén dang tao ra ap luc ngdy cang tang lén hé
thong y t& nudc ta. Tuy nhién, cho dén nay nguoi méc
bénh dai thao duong chi dugc quan ly theo ddi ¢ cac co s&
y té tir tuyén huyén trg 1én [1].

Bénh tiéu duong s& dé lai cac bién chung nghiém
trong néu khong duogc chan doan va didu tri kip thoi. Dé
chan doan bénh tiéu duong can dua vao cac xét nghiém
can 1am sang nhu: xét nghiém duong huyét luc doi, xét
nghiém duong huyét ngiu nhién, nghiém phap dung nap
glucose dudong udng va xét nghiém HbA1C [1]. Céc xét
nghiém nay khong phai qua ton kém nhung tai cac bénh
vién tuyén xa, phuong xa trung tam thi diéu nay gay khé
khan cho bénh nhan.

Gidi phép dua ra 1a tmg dung cdc mo hinh todn hoc
dé tién luong va danh gia tiéu duong trén cac phan mém
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N CUU KHOA HOC

thong ké nhu R s& tiét kiém duoc chi phi ciing nhu kip
thoi chin doan cho cac bénh nhén & cac tuyén xa, phuong
xa trung tam khong c6 diéu kién dé thuc hién xét nghiém.

IL. POI TUQNG VA PHUONG PHAP NGHIEN
cuu

2.1. Poi twgng nghién ciru

Mé hinh hoi quy Logistic: Hoi quy Logistic 1a mot
phuong phap hoi quy thong dung dé xem xét mdi lién
quan giira bién doc lap (bién dinh luong hodc bién phan
loai) va bién phu thudc khong phai bién dinh lugng lién
tuc ma 1a bién nhi phan. Trong md hinh hdi quy Logistic
¢6 su nghich dao ciia ham phan phdi xac suat chuan hoa
[2 - 4]. M6 hinh hdi quy Logistic duoc (mg dung nhiéu
dé xac dinh cac yéu t6 nguy co hay du doan kha ning
xay ra mot sy kién hay mét bénh nao dé trong y hoc [2].
Trong nghién ctru ndy, chung ti sir dung mé hinh hdi quy
Logistic da bién dé xac dinh cac yéu té anh huong va du
doan kha ning méc bénh tiéu duong tir nhitng bién doc
1ap c6 thé do luong don gian hodc tra ciru tién sir bénh
nhan (nhu tiéu nhiéu, khat nhiéu, cing co, rung toc, béo
phi,...). M6 hinh héi quy Logistic da bién c6 dang [2]:

P
log(ﬁ) =a+px, +B,x, +..+px, +&

Trong d6: P 1a xac suit bénh nhan mic bénh tiéu
duong (nhén gid tri 13 1); 1-P 13 x4c sudt bénh nhan khong
méc bénh tiéu dudong (nhan gia tri 0)

Phan mém R: Phan mém R 1a mot ngon ngit 1ap trinh
phuc vu cho viéc tinh toan va db hoa thong ké. Phan mém
nay hd tro rat nhiéu cong cu dé phan tich va xtr 1y s6 liéu.
R c6 nén tang lap trinh huéng ddi twong manh hon da s6
cac phan mém thdng ké khac. Boi R sir dung cac thu vién
tich hop véi cac goi md do nguoi dung dua 1én va sir dung
dd thi chét lugng cao [5].

B s6 liéu tiéu dwong: Trong nghién ctru nay, tac
gia str dung mo hinh hoi quy Logistic dé lya chon ra cac
dic trung quan trong dé x4y dung mé hinh danh gia tién

lugong mic bénh tiéu duong voi dir lidu mau duoc léy tur
ngan hang dir liéu UCI - Machine learning repository [6]
duoc tai tir dia chi:

https://archive.ics.uci.edu/ml/machine-learning-
databases/00529/

2.2. Dia diém va thoi gian nghién ciru

Nghién ctru duoc thuc hién tai Truong Pai hoc
Y duogc, Pai hoc Thai Nguyén tir thang 3 dén thang 10
nam 2020

2.3. Phwong phap nghién ciru

2.3.1. Phwong phdp va thiét ké nghién ciru: Nghién
ctru ing dung ctia phin mém R trong théng ké y hoc.

2.3.2. Mdu nghién ciru

Lay toan bo b sb lidu tiéu duong tir ngan hang dix
liéu UCI - Machine learning repository. B sb liéu nay
gdm 520 ban ghi va 17 bién. Cy thé gdm céc bién nhu sau:
Age (Tubi); Gender (Gi6i tinh); Polyuria (Tiéu nhiéu);
Polydipsia (Khat nhiéu); Sudden weight loss (giam can
dot ngot); Weakness (yéu); Polyphagia (chimg dn nhiéu);
Genital thrush (Twa miéng); visual blurring (mit mo);
Itching (Ngtra); Irritability (Cau gat); delayed healing
(cham lanh vét thuong); partial paresis (liét mot phan);
muscle stiffness (ctirng co); Alopecia (rung toc tirng mang);
Obesity (béo phi) va 1 bién dau ra (diabetes) mang 2 gia
tri Positive (mic bénh tiéu duong) va Negative (Khong
mic tiéu dudng).

2.4. Quan Iy va phén tich sb liéu

St dung phin mém R véi cac thu vién tich hop dé
phan tich va xtr 1y s6 liéu. Bao gdm céc thu vién: Bao gdm
cac thu vién: UsingR, ggplot2, psych, DescTools, visreg,
BMA, epiDisplay, rms, caret, pPROC, DynNom va shiny.
Két qua trinh bay dudi dang cac bang va hinh anh.

III. KET QUA NGHIEN CUU

3.1. M ta céc bién

St dung phin mém R dé mo ta cac bién quan sat
trén tap dit liéu. Sau khi chay cau 1énh, bang mé ta di liéu
duoc thé hién & hinh sau:
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Hinh 1. Bang mé td cdc ddc trung trong tap dir li¢u

Age Gender  Polyuria Polydipsia sudden.weight.loss weakness Polyphagia
Min. :16.00 Female:192 No :262 No :287 No :303 No :215 No :283
1st Qu.:39.00 Male :328 Yes:258  Yes:233 Yes:217 Yes:305  Yes:237
Median :47.50
Mean  :48.03
3rd Qu.:57.00
Max.  :90.00
Genital.thrush visual.blurring Itching Irritability delayed.healing partial.paresis muscle.stiffness
No :404 No :287 No :267 No :394 No :281 No :296 No :325
Yes:116 Yes:233 Yes:253  Yves:126 Yes:239 Yes:224 Yes:195
Alopecia Obesity diabetes

No :341 No :432 Negative:200
ves:179  ves: 88 Positive:320

Bén canh d6 tac gia ciing xem xét lidu cac bién c6  cach sir dung biéu dd mé ta mbi lién quan giira cac bién
mdi lién quan chit ch& v6i nhau hay khong dé tranh hién  trong mé hinh. Két qua thé hién trong hinh 2.
tuong da cong tuyén khi dwa vao mo hinh hoi quy bang

Hinh 2. Biéu do mé ta moi lién quan giita cdc bién trong tdp dir liéu
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3.2. Lua chon diic trung dé chon mé hinh téi wu  trung ddu vao ciia bd sb lidu ta thu duge két qua mo hinh
Dau tién, chay mo hinh hdi quy véi tat ca cac dic  hdi quy Logistic nhu sau:
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Hinh 3. Két qua ddnh gid mé hinh hoi quy véi tit cd cdc bién dau vao

ModeTl LikeTihoed Discrimination Rank Discrim.
Ratio Test Indexes Indexes
Obs 520 LR chi2 445 .47 R2 0.782 C 0.963
Negative 200 d.f. 15 g 4.615 DXy 0.926
Positive 320 Pr(> chi2) <0.0001 gr 101.012 gamma  0.926
max |deriv| le-08 ap 0.439 tau-a  0.439
Brier 0.070
Coef S.E. wald z Pr(>|2|)
Intercept 1.5616 0.8230 1.90 0.0578
Age -0.0313 0.0191 -1.64 0.1004
Gender=Male -3.0383 0.4437 -6.85 <0.0001
Polyuria=yes 3.8251 0.4644 8.24 <0.0001
sudden.weight.loss=yes 0.9758 0.4012 2.43 0.0150
weakness=Yes 0.9102 0.4021 2.26 0.0236
Polyphagia=Yes 0.6018 0.4138 1.45 0.1458
Genital.thrush=ves 1.8027 0.4465 4.04 <0.0001
visual.blurring=yes 1.3003 0.5118 2.54 0.0111
Itching=Yes -1.4946 0.4529 -3.30 0.0010
Irritability=Yes 2.2454 0.5001 4.49 <0.0001
delayed.healing=Yes -0.9876 0.4449 -2.22 0.0264
partial.paresis=Yes 1.0258 0.4091 2.51 0.0122
muscle.stiffness=yes -0.2622 0.4373 -0.60 0.5487
Alopecia=Yes -0.5637 0.4671 -1.21 0.2275
Obesity=Yes -0.2101 0.4557 -0.46 0.6447

Mo hinh nay cho két qua 1a tong binh phwong cua
cac phan du (Residual Sum of Squares) trong md hinh
& mirc R?=0.782 tic 1a mo hinh c6 thé giai thich dugc
khoang 78.2% khac biét vé& nguy co méic bénh tiéu duong.

Tuy nhién, quan sat gia tri ciia cac bién trong mo
hinh hdi quy thdy rang, mé hinh hoi quy twong ddi phirc
tap va c6 rt nhiéu bién khong c6 y nghia trong mé hinh
(p_value>0.05). Liéu c6 thé tim mot mo hinh st dung it

bién dAu vao hon ma c6 thé giai thich duoc khac biét vé
nguy co méc bénh tiéu dudng tuong duwong hoic tét hon.

Str dung cong cu Bayesian Model Averageing
(BMA) trén phan mém R dé tim mé hinh t6i wu. Sau khi
chay thuat toan thi ¢c6 mo hinh dugc lgya chon thu duoc
105 mo hinh. Trong d6, ¢6 5 md hinh tdt nhat duoc lua
chon. M&i m6 hinh BMA sé& béo cao hé s6 hoi quy ctia mdi
bién tién lugng, hé s6 x4c dinh R? va xac suit hau nghiém.

Hinh 4. Két qud chay thudt toin BMA dé lywa chon cdc mé hinh t6i wu nhit

Best 5 models (cumulative posterior probability = 0
p!=0 EV sD mode
Intercept 100 0.849456 0.66473
Age 15.9 -0.005758 0.01513
Gender 100.0
.Male -3.082734 0.42672 -
Polyuria 100.0
.Yes 3.767369 0.44997
sudden.weight.loss 78.9
.Yes 0.904674 0.57823
weakness 43.6
.Yes 0.432996 0.55848
Polyphagia 9.7
.Yes 0.062986 0.22617
Genital.thrush 94.6
.Yes 1.369749 0.55423
visual.blurring
.Yes 0.644774 0.69409
Itching 93.8
.Yes -1.297677 0.54867 -
Irritability 100,
.Yes 2.199678 0.48063
delayed.healing 55.7
.Yes -0.619196 0.63872 -
partial.paresis 69.7
.Yes 0.767240 0.60550
muscle.stiffness 0.
Yes 0.000000 0.00000
Alopecia 38.2
.Yes -0.386852 0.55703
obesity 1.6
.Yes -0.007413 0.08033
nvar
BIC =292
post prob

.2082 ):

11 model 2 model 3 model 4 model 5

0.5925 0.6779 0.5235 0.7202 0.7774

3.2060 -2.9827 -3.0891 -3.1016 -3.2848

3.8029 3.6971 3.6490 3.6851 3.9569

0.9844 1.1608 1.2574 1.2243

0.9498 1.1910

1.3886 1.4128 1.6071 1.2772 1.5067
1.3127 1.0452

1.2417 -1.4224 -1.4100 -1.0008 -1.3217

2.1830 2.2412 2.3178 2.3240 2.1056

1.2103 -1.0927 -0.9629 -1.2162

1.2234 0.9861 1.2169 1.2353
-1.0879

9 8 9 8 8
7.4764 -2927.2613 -2926.9100 -2926.9000  -2926.7735
0.051 0.046 0.038 0.038 0.036
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Chay mé hinh hdi quy téi wu st dung 9 bién dic
trung theo md hinh tot nhat da chon theo thuét toan
bén trén 1a: Gender (Giéi tinh); Polyuria (Tiéu nhiéu);
Sudden weight loss (giam can dot ngdt); Weakness

(yéu); Genital thrush (Tua miéng); Itching (Ngua);
Irritability (Cau gét); delayed healing (cham lanh vét
thuong); partial paresis (liét mot phan). Két qua thu
duoc nhu sau:

Hinh 5. Két qud chay mé hinh téi wu

Model Likelihood

Discrimination

Rank Discrim.

Ratio Test Indexes Indexes
Obs 520 LR chi2 430.95 R2 0.765 o 0.957
Negative 200 d.f. 9 g 4.311 DXy 0.915
Positive 320 Pr(> chi2) <0.0001 gr 74.533 gamma  0.918
max |deriv| 8e-12 ap 0.435 tau-a 0.434
Brier 0.075

coef S.E.
Intercept 0.5925 0.3941
Gender=Male -3.2060 0.4162
Polyuria=Yes 3.8029 0.4307
sudden.weight.loss=Yes 0.9844 0.3752
weakness=Yes 0.9498 0.3672
Genital.thrush=yes 1.3886 0.4019
Itching=Yes -1.2417 0.3870
Irritability=Yes 2.1830 0.4502
delayed.healing=Yes -1.2103 0.3947
partial.paresis=Yes 1.2234 0.3733

3.3. Huén luyén va danh gia mé hinh
D¢ huén luyén va danh gia mo hinh vira chon, tac
gia thuc hién phuong phap chia tap dir li€u thanh 2 tap:

wald z Pr(>|2])
1.50 0.1327
-7. <0.0001
<0.0001
0.0087
0.0097
0.0006
0.0013
<0.0001
0.0022
0.0010

tap huén luyén (70% dir liéu mau) va tap kiém tra (30%
dir liéu mAu). Sau khi chay mé hinh trén tap hudn luyén
thu dugc két qua:

Hinh 6. Két qud hudn luyén trén mé hinh 10i wu

Deviance Residuals:

Min 1q Median 3Q Max
-2.92366 -0.38966 0.04446  0.25943 2.93206
Coefficients:

Estimate std. Error z value Pr(>|z|)

(Intercept) 0.9348 0.5124 1.824 0.068125 .
GendermMale -3.4747 0.5281 -6.579 4.73e-11 ***
Polyuriayes 4.0556 0.5423 7.478 7.55e-14 #%=%
sudden.weight.lossyes 0.8494 0.4717 1.801 0.071751 .
weaknessYes 1.0097 0.4216  2.395 0.016620 *
Genital.thrushves 1.4647 0.4813 3.043 0.002342 =%
Itchingyes -1.7449 0.4914 -3.551 0.000384 #==*
Irritabilityvyes 2.3154 0.5545 4.175 2.97e-05 #*¥%
delayed.healingyes -1.0927 0.4684 -2.333 0.019651 *
partial.paresisYes 1.1621 0.4489 2.589 0.009624 ==
Signif. codes: 0 ‘**%' 0.001 ‘**’ 0.0l ‘*’ 0.05 ‘.’ 0.1 ¢ ' 1

(Dispersion parameter for

485.05
182.46

Null deviance:
Residual deviance:
AIC: 202.46

on 363
on 354 degrees of freedom

binomial family taken to be 1)

degrees of freedom

Str dung ma tran hdn hop dé dénh gia mé hinh tap kiém tra, cho két qua nhu sau:
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Hinh 7. Ma trdn hén hop ciia 2 mé hinh

Confusion Matrix and Statistics Confusion Matrix and Statistics
Reference Reference

Prediction Negative Positive Prediction Negative Positive
Negative 51 9 Negative 54 6
Positive 8 88 Positive 13 83

Accuracy : 0.891 Accuracy : 0.8782

95% €I : (0.8313, 0.9352) 95% CI : (0.8164, 0.9251)

No Information Rate : 0.6218 No Information Rate : 0.5705

P-value [Acc > NIR] : 3.738e-14 pP-value [Acc > NIR] : <2e-16

Kappa : 0.7691 Kappa : 0.7482

Mchemar's Test P-value : 1 Mchemar's Test P-value : 0.1687

sensitivity : 0.8644 Sensitivity : 0.8060

specificity : 0.9072 Specificity : 0.9326

MBS hinh ban du (16 bién dau vao)

Dé thé hién két qua rd hon, tac gia da vé duong
cong ROC (Receiver Operating Characteristics) dé
danh gia chat lugng cudng do phan biét cia md hinh
thir nghiém sir dung sb liéu c6 biéu thi do nhay va do
dic hiéu. Pudng cong nay 1a tap hop nhiing gia diém co6
hoanh d¢ 1a ty 1€ am tinh that va tung d¢ 1a d6 nhay ctua
tung gia tri thor nghiém.

Dién tich dudi dudong cong trong mo hinh vua chay
bén trén 1a: 0.9484. Nhu vay, viéc xay dung md hinh toan

M5 hinh téi wru (9 bién dau vao)

hoc véi cac dac trung dugc lya chon c6 y nghia trong viéc
danh gia tién lugng mic bénh tiéu duong kha tét. Tuy
nhién, véi nhitng nguoi ding khong chuyén vé toan hoc
thi mo hinh c6 ¥ nghia thuc té khong cao. Tac gia d sir
dung thém c6ng cu Dynamic Nomogram trén R dé chay
chuong trinh chan doan vé&i cac bénh nhan méi. Ngudi
dung chi can nhap cac thong tin ddu vao cua bénh nhan,
hé théng s& tinh toan x4c suit mic bénh dua trén mé hinh
hdi quy da xay dung.

Hinh 8. Duong cong ROC
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Hinh 11: Két qud chay iing dung Dynom dé tién liwong mdc bénh tiéu dwong cho bénh nhin mdi

[} al Dynamic Nomogram Dynamic Nomogram X | + W

O @

D 127004

Dynamic Nomogram
Graphical Summary
Gender

Female

Polyuria

Yes

sudden.weightloss

Yes

‘weakness

Yes

Genital.thrush

Yes

ftching

Irritability
No

detayed.healing

No

partial paresis
No

[ Setx-axis ranges

Predict

IV. BAN LUAN

4.1. Lwa chon mé hinh tbi wu

Mo hinh héi quy Logistic ¢6 nhidu wu diém trong
tién lugng, danh gia bién két qua tir cac bién du vao [2 -
4]. Khi xay dung mé hinh hdi quy Logistic dé tién luong
x4c suat mic bénh tiéu duong, viéc st dung tAt ca cac bién
dau vao (16 bién) trong tap dit liéu dé dua vao mé hinh
lam cho phuong trinh hdi quy rat phirc tap. Ngoai ra, co
rat nhiéu bién dic trung khong ¢ y nghia trong mé hinh
(voip > 0,05). Vi vay tac gia da st dung thuat toan BMA
dé Iwra chon mo6 hinh tdi wu nhét trong 105 mo hinh duogc
lya chon. Dya trén két qua cua xac suét hau dinh va chi
s6 BIC, tac gia dd chon mé hinh t&i uu nhat gdm 9 bién
dic trung dau vao bao gdm Gender (Gidi tinh); Polyuria
(Tiéu nhiéu); Sudden weight loss (giam can d6t ngodt);
Weakness (yéu); Genital thrush (Twa miéng); Itching
(Ngira); Irritability (Cau git); delayed healing (chdm lanh
vét thuong); partial paresis (liét mot ph'?m). Sau khi chay
mo hinh hdi quy thi phuong trinh hdi quy dugc xay dung
thé hién trong hinh 5.

4.2. Panh gia md hinh t6i vu

Viéc sir dung 9 bién dic trung dau vao dé xay dung
md hinh hdi quy cho két qua R>=76,5%, tirc 1a mo hinh
6 thé giai thich dugc khoang 76,5% khac biét vé nguy
co mic bénh tiéu duong. Theo céc tai lidu [2, 7], md hinh
duoc lua chon 12 md hinh ¢ hé sé xac dinh R2 16n nhét.
Tuy nhién, mé hinh nay c6 hé sé x4c dinh R? 13 thip hon so
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Numerical Summary

Model Summary

v6i md hinh ban dau c6 R>=78,2% nhung thip hon khong
dang ké va str dung it hon rat nhiéu s6 bién dic trung dau
vao 1am cho mé hinh hdi quy don gian hon. Ngoai ra, hau
hét tit ca cac dic trung trong mo hinh dugc lya chon déu
¢6 lién quan dén bénh tiéu duong véi p < 0,01,

Bén canh d¢6 tac gia cling st dung phuong phap hoc
may dé huén luyén va danh gia mé hinh bang cach chia
tap dit li€u ra lam 2 tép con dé huan luyén (70% dir liéu
mau) va danh gia (30% dit liéu mau). Két qua trong hinh
6 cho thay khi dua 9 bién dau vao da dugc lya chon vao
mb hinh thi ching ¢6 anh huong dén viéc chan doan mac
bénh tiéu duong déng ké, lam cho giam do khac biét vé gia
tri quan sat va wéc tinh két qua tir 485.05 xudng 182.46
trén tap dir ligu huén luyén. Két qua trén hinh 7 st dung
ma trdn hdn hop dé danh gia trén tap kiém tra cho do nhay
(sencitivity) dat 80.6% va d¢ dac hi¢u (specificity) dat
93,26% (Str dung cach lam tuong ty mé hinh ban dau véi
16 dac trung thi thu dugc do nhay 1a 86,44% va do dac
hiéu 1 90,72%). Nhu vay, c6 thé thdy mé hinh sir dung 9
bién dic trung da duoc lya chon vé co ban tuong duong
v6i mo hinh ban dau gébm 16 dic trung trong viée tién
lwong danh gid nguy co mic tiéu duong.

Ngoai ra, tac gia da v€ duong cong ROC (Receiver
Operating Characteristics) dé danh gia chét lugng cuong
dd phan biét cia mo hinh thir nghiém su dung s6 liéu c6
biéu thi d6 nhay va do dic hiéu. Két qua hién thi trong
hinh 8 cho dién tich dudi dudng cong trong mé hinh tdi
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uu 12 0,9484. Do d6, mo hinh c6 kha nang phan dinh bénh
nhan c6 bi méc tiéu dudng hay khong rét tot.

4.3. Ung dung tién lwong dé chin doan nguy co
mic tiéu dwong cho bénh nhian méi

Viéc xay dung mo hinh toan hoc véi cic dac trung
duogc lya chon c6 y nghia trong viéc danh gia ti€n lugng
mic bénh tiéu dudong kha tét. Tuy nhién, véi nhiing
ngudi ding khong chuyén vé toan hoc thi mé hinh ¢6 y
nghia thyc té khong cao. Tac gia da sir dung thém cong
cu Dynamic Nomogram tich hop trén R dé chay chuong
trinh chan doan voi cac bénh nhan méi. Ngudi dung chi
can nhap cac thong tin ddu vao ciia bénh nhén, hé théng s&
tinh toan xac suat mac bénh dya trén mé hinh héi quy da
xdy dung. Trong hinh 9 minh hoa véi cac déac trung duoc
lua chon thi x4c sudt mac bénh tiéu duong cua bénh nhan
12 99,8%.

Mic du mé hinh cho két qua rat tot, co do tin cay
cao trén tap dit liéu mau nhung theo cic chuyén gia, viéc
{mg dung mo hinh nay trong thyc t& can nghién ciru thém
va can thir nghiém so sanh giita viéc chin doan cua phan
mém va cia cic bac si. K&t qua nghién ctru niy chimg
minh kha ning tng dung cua cac cong cy toan hoc dé giai

TAI LIEU THAM KHAO

quyét céc bai toan thuc té nhu bai toan hd tro ra quyét dinh
trong y hoc.

V.KET LUAN

Trong khoang 5 nam tré lai ddy, phan mém thong ké
R da duoc g dung va phat trién rong rai trong nghién
clru. Viée tmg dung phan mém R ndi chung va mé hinh
hoi quy Logistic trong hd tro ra quyét dinh chin doan bénh
s& hd trg dugc cac bac si ¢ cac tuyén xi, phuong khong cd
diéu kién dé thuc hién xét nghiém kip thoi tién lugng bénh
nhan c6 hay khong bi méc bénh.

Bing viéc ung dung mo hinh hdi quy logistic, tac
gia di lwa chon cac dic trung toi wu nhit dé xdy dung
mo hinh, sir dung ma tran hdn hop va dudng cong ROC
dé danh gia mé hinh cho két qua rat tot v6i do nhay dat
80,60%, do dac hiéu dat 93,26%, dién tich dudi duong
cong dat 0,9484. Bén canh do, tac gid con sir dung Ung
dung Dynamic Nomogram dé tinh toan xac sudt mac bénh
cua céc bénh nhan méi, nguodi dung chi can lya chon cac
dic trung dau vao bang cac thao tac nhan chudt, két qua
s& hién thi xac suat méc bénh duoc tinh dua trén phuong
trinh hdi quy da xay dung.
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