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Day hoc thong ké trong danh gia d chinh xic ciia mot Test
chan do4n véi sur hé tro ciia phan mém STATA
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Abstract: Statistics has many applications in many areas of life in general and medicine in particular.
In recent years, much applied statistical knowledge in medicine has been included in the curricula and
textbooks of health sciences universities. However, teaching so that students can understand and apply
this knowledge in studying, scientific research and in the professional practice of future doctors still
has certain limitations. One of those limitations is that the textbooks only present pure mathematical
statistical knowledge and illustrate this knowledge through manual formula calculations, without
instructions or integration of calculation tools. mathematics and statistical software to quickly solve
and draw meaningful conclusions for clinical situations. In this article we will show some types of tasks
involved in evaluating the accuracy of a diagnostic test with the help of Stata software.
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1. Pit van dé

Khi phén tich cac thé ché day hoc (chwong trinh,
gi4o trinh) théng ké y hoc cua cac truong dai hoc
khoa hoc stic khoe, chiing t6i nhan théy: Céc td chuc
toan hoc lién quan dén kiéu nhiém vu T: “Panh gia
d6 chinh xac ctia mot test chan doan” di duge trinh
bay mot cach tuong minh. Tuy nhién trong cac to
chure toan hoc lién quan dén kiéu nhiém vu T van
con thiéu hut mot ing vién quan trong do 1a théng ké
Kappa bao gdm Cohen’s Kappa (cho 2 ngudi hodc 2
phuong phap (PP) danh gid) va Fleiss Kappa (cho tu
3 nguoi hodc tir 3 PP danh gia tro 1én) nham danh gia
su phu hop ciia cac test chdn doan. Trong khudn khé
bai bao nay, tac gia dé& xuat mot sb bién phap day hoc
wéc lwong khoang tin ciy dé danh gia do chinh xac
clia cac test chan doan va thong ké Cohen’s Kappa
voi su hd tro cua phén mém Stata.

2. Noi dung nghién ctru
2.1. Dy chinh xdc ciia mgt xét nghiém

Mot xét nghiém (test) thé hién do chinh xac boi
hai thong s6: do nhay va do dic hiéu. P9 nhay (sn)
1a x4c sudt test duong tinh d6i voi nguoi duoc chan
doan méc bénh B, trong khi d¢ dac hi¢u (sp) l1a xac
sudt test am tinh ddi v6i ngudi duge chan doan khong
mic bénh B.

Trong mot sb tinh hudng nghién ciru dé xem
xét thay thé mot test phuce tap (xam l4n, rui ro, ton
kém) bang mot xét nghiém don gian hon (T) thi nha
nghién ctru hodc BS 1am sang can phai danh gia do
chinh xac cia T, xét nghiém nay sé dugc so sanh vdi

8

xét nghiém chuan (gold standard) nhu trong bang sau
day:

Mot vi du: Két qua Realtime RT-PCR trén hé
thdng xét nghiém Cobas 6800 so v6i quy trinh cua
WHO trong chan doan xac dinh SARS-CoV-2. Tinh
dd chinh xac cua xét nghiém theo quy trinh cua
WHO.

- Duong tinh Am tinh -

Duong tinh 231 1 232
Am tinh 50 27 77
Téng 281 28 309
Nguon: Nguyén Van Poan va cdc tac gid khdc (2024)
sn= 231 =0.822;sp = 27 =0.964
281 28

Dé danh gid KTC ciia cac ty 1& vé do chinh xac
cua mot xét nghiém, chiing ta c6 thé sit dung KTC
chuan (con goi la KTC Wald) nhu sau:

p(1-p)
—=(1
“P)

p=p+1.96

Trong d6 p="% 1a ty 18 dic tinh X cn u6c lugng.
n

Theo Irene, Mojica (2011), diéu kién dé KTC Wald
¢6 hiéu luc 1a nmin{p,1- p}=5(*)

Néu didu kién (*) khong théa mén thi co thé
sir dung cac KTC thay thé 1a Wilson, Jeffreys hodc
Clopper-Pearson. Dac biét néu thur nghiém trén mot
¢& mau nho (n < 40) va/hodc x4c sudt cta bién cb 1a
nhitng gié tri cuc doan (rét 16n hodc rat nho) thi c6
thé sir dung KTC Wilson:
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not g |l 2
p= 2’ & (2)
Doi voi ty 1¢ dwong tinh that (4 nhay):

VO n=28p=sn=20_08221-p=-2 —0.178
‘ 281 281
bicu kién (*) thoa man vi nmin{p,1-p} =50, khi
d6 Wald cho ty 1€ duong tinh that & do tin cdy 95%
theo cong thirc (1) la: 0.822+0.045=[0.777;0.867]

Str dung 1énh udc lugng KTC Wald trong Stata:
cii prop 281 231, wald
ta co két qua nhu sau:

Binomial Wald

variable | Obs Proportion Std. err. [95% conf. interval]

| 281 .8220641 .0228156 -7773463 -8667818

Poi v6i ty 1é Am tinh that (4o dic hiéu): voi
. 27

nzzgj p:sp=2—8=0.964

bicu kién nmin{p,1- p}=>5(*) khong thoa man vi
nmin{ p,1- p} =1.008, khi d6 khong thé str dung KTC
95% cua Wald cho ty 1¢ 4m tinh that. Trong truong hop
ndy, c6 thé str dung KTC Wilson theo cong thirc (2):
27x1 1.96

27+0.5x1.96* £1.96

TR [0.823;0.994]

ngla 5O ca duong tinh, n, 1a s0 ca am tinh trong
tong s6 n 13 s6 ca xét nghlem

voi ng= 27 (s6 ca 4m tinh theo WHO) van,=1
(s6 ca du’orng tinh theo WHO) trong téng s6 n = 28 ca
¢6 két qua xét nghiém Cobas 6800 am tinh.

Str dung 1énh udc lugng KTC Wilson trong Stata:
cii prop 28 27, wilson ta c6 két qua nhu sau:

Wilson

Variable | 0Obs Proportion Std. err. [95% conf. interwal]

| 28 .9642857 .0350707 .822878 -9936675

2.2. Théng ké Cohen’s Kappa

Théng ké Kappa lan dau tién duoc dé xuit boi
Cohen (1960). Cohen (1968) da khai quat hda cac
trong s6 phan 4nh muc d6 nghiém trong twong ddi
cua ting bat dong co6 thé xay ra trong danh gia mirc
d6 phu hop cta cac PP chin doan hodc sy dong thuan
ctia cac bac si trong danh gia, chan doan.

Tat ca cac cong thire dudi day duoc trinh bay
trong Fleiss, Levin va Paik (2003).

Goi m la s6 nguoi
danh gia (hoac s6 PP danh
gi4) va goi k 1a s6 két qua

danh gia. Phan duéi ddy  Duongtinh 231
trinh bay cong thic véi A Gaih 50
m=2,k=2. Téng 281

Duong tinh  Am tinh Duong tinh  Am tinh
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Goiw, (i=1,., k)= ., k) 1a trong s6 dong
thuédn va khong dong thuan tuorng ung (ham trong
Stata lra wgt()) Vo1 w,; =1-|i— j|/(k-1).

Néu wgt(2)
xdc dinh thi w, =1-{i— j|/(k-1)}’

duoc

k k
Ty 1¢ dong thudn quan sat 1a: p, =Y. > w,p;

i=l j=1
trong do p; laty 1¢ xep hang i cia nguoi xép hang
dau tién va j clia ngucn Xep hang thtr hai. Ty 1€ thoa

thuan duy kién la: p, = ZZ WD,

i=1 j=1

Trong d6 p,.= Z Py va p ,=Z,P,-,-.

Po__ P, (3)

e

Théng ké Kappa 1a: #
Sai s6 chuén cua # khi so sanh v6i 0 1a:

§0 \/|:zzp p { (Wi'+W/')}Z:|_pez

(l_pe

VO’I n 1a s6 ddi twong duoc danh gia,

prwj va W —ZP: Wi

Khi d6 bién ngiu nhién z = SE ~N(0,1) (4)
0

Trong d6 p,, p, 1a ty 1€ phu hop/ ddng thuan quan
sat va mong doi tuong rng

Néu x =0 thi sy dong thuan dugc cho 12 s& xay ra
mot cach ngau nhién, néu x=1 thi sy déng thuan 1a
hoan hdo. Vi cac gia tri khac Landis va Koch
(1977a, 165) d& xut nhimg cach giai thich sau vé
mirc d6 phit hgp/ddng thuan:

H¢ 56 Kappa é Mirc dp

<0 Yéu

0.00-0.20 Kém

0.21-0.40 Trung binh

0.41 - 0.60 Kha

0.61 - 0.80 Pang ké

0.81-1 Gén nhu hoan hao

Trong vi du. Panh gia sy dong nhit vé& két qua
realtime RT-PCR trén hé thong xét nghiém Cobas
6800 so voi quy trinh cia WHO trong chan doan xéac
dinh SARS-CoV-2 trong chan doan xac dinh SARS-
CoV-2

Duong tinh ~ 210.977 21.023 232

27 77 Am tinh 70.023 6.977 77

28 309 Téng 281 28 309
1
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231+27 210.977+6.977 Cobas 6808
Do = =0.835p, == =0.705, w0 | Positine Meents rotal
309 309 os51t1ive egative ota
o= Po=Pe _ 0.835-0.705 _ 0.44 Positive 231 1 232
- l—pe - 1-0.705 - Y Negative 58 27 77
5 Total 281 28 389
St dung Stata ] . Expected
L@I‘lh dmgtl 231 50 1 27 gé l'lhap diur 11@11 tinh d() Agreement  agreement Kappa  Std. err. z Prob>Z
chmh'xac va cac gia tri lién quan 83.50% 70.54%  0.4395  ©0.0478 017 .0000
Keét qua: A A
True 3. Ket luap
disease Test result Co nhicéu PP danh gid d6 chinh xac cua mot test
status Neg. Pos. Total chan doan, trong bai bao nay, tac gia da trinh bay PP
Normal 27 1 28 udc lugng KTC cho ty 1¢ bao gom ty 1¢ duong tinh
Abnormal 50 231 281 that (d0 nhay) va ty I¢ am tinh that (46 dac hiéu). Téac
Total 7 932 309 gia cling da trinh bay mét cach ngan gon 1y thuyét
[95% Confidence Interval] thOIlg ke Kappa dé danh gla hoac
--------------------------------------------------------------------------- so sanh sy phu hop cia cac Test
S TR T %% chan doan hoge sy dong thuan
Sensitivity Pri+|A) 82.2% 77.2% 86.5% cua hdi dong chan doan.
specificity Pr(-|N) ~ 96.4%  BL.7%  99.9% Céac cong thire tinh toan 1a kha
ROC area (Sens. + Spec.)/2 0.89 9.85 9.93 e z 2 e ,
___________________________________________________________________________ dai va mat nhiéu thoi gian tinh
Likelihood ratio (+) Pr(+|A)/Pr{+|N) 23.02 3.36 157.86 toan. Tuy nhién sau khi trinh bély
Likelihood ratio (-) Pr(-|a)/Pr{-|n) .18 0.14 9.24 , z . N
odds ratio LR(+)/LR(-)  124.74 20.88 ly thuyét va mot s6 vi du duoc
Positive predictive walue PrAl+) 99.6% 97.6% 100.0% tinh toan thu céng dé SV cob thé
Negative predictive walue PriM|-) 35.1% 24.5% 46.8%

hiéu sau phan 1y thuyét, GV ¢6
thé hudng dan SV sir dung phan
mém Stata dé tinh todn cc thong sd nay mot cach
nhanh chong va hiéu qua.

Dé tinh thng ké Kappa, nhap DL nhu sau: tabi

231 1\50 27, replace
két qua nhu bang:

o , . Ghi chii: Dé tai nay dwoc nhén kinh phi tai tro
tir Truwong Pai hoc Y Duwge TP Ho Chi Minh.
; o o = Tai li¢u tham khio )
e ot " oo I.Nguyen, V. Poan, Nguyen, T. H. P., Duong,
Cobas 6808 H. Q., Van, Pinh T., Bham, Ngog, & Lé, N. M. H
WHO | Positive Negative Total (2024). Panh gia sy dong nhat vé két qud realtime
bositive 231 1 232 RT.-PCR trén hé thong xét nghlérp Cobas 6800.s0
Negative 50 27 77 v6i quy trinh cia WHO trong chan doan xac dinh
SARS-CoV-2. Tap chi Truyén nhiém Viét Nam,
Total 281 28 309

1(45), 44-60.

2.Landis, J. R., and G. G. Koch (1977).
The measurement of observer agreement for
categorical data. Biometrics 33: 159-174. http://doi.
0rg/10.2307/2529310

3.Fleiss, J. L., B. Levin, and M. C. Paik (2003).
Statistical Methods for Rates and Proportions. 3rd
ed. New York: Wiley. Mojica, Irene, “Exploring
Confidence Intervals in the Case of Binomial and

Thuyc hién ddi tén bién va gan trong sb sau day, ta
dugc két qua nhu bang:

rename row WHO

rename col Cobas6800

label var Cobas6800 “Cobas 6800

label define assess 1 Positive 2 Negative

label values WHO assess

label values Cobas6800 assess

kap WHO Cobas6800 [fw=pop], tab

Expected . . . . ) .
Agreement  agreement Kappa  Std. err. . —— Hypergeometric  Distributions”.  Electronic
Theses and Dissertations. 6644.
83.50% 70.54% 0.4398 9.0479 9.17 0.0000
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