Lam sang thong ké
Can than véi “confounder”

Mot trong nhitng de doa dén viéc dién giai cdc nghién ctru dich t& hoc va 14m sang
12 van @& confounder (doc 12 con-phao-do). Thuat ngit confounder rat khé dich sang
tiéng Viét, nhung dinh nghia cia né ¢4 thé tém tat nhu sau: confounder 1a mot bién trung
gian c6 anh hudng dén bién doc 14p va bién phu thudc. Ching han nhu ching ta biét ring
hormone testosterone c6 anh hudng dén nguy co giy xuong & dan 6ng; ngodi ra, nguy co
gdy xuong ciing ting dan theo d6 tudi; nhung testosterone ciing suy giam theo do tudi.
Néu mot nghién ciru bdo cdo rang mbi lién hé giira testosterone va giy xwong ma khong
dé cap dén d6 tudi, ching ta c6 thé nghi ngd ring mdi lién hé quan sit dugc giira
testosterone va giy xwong c¢6 phai bi anh hudng boi do tudi. Do d6, khi phan tich céc
nghién ciru y hoc, chiing ta phai hét sirc can than véi anh huong ciia confounder.

Pé minh hoa cho anh huéng cua confounder, chiing ta hiy xem vi du sau day:
néng dd hemoglobin (g/dL) va chiéu cao (cm) dugc do luong ¢ 31 sinh vién y khoa tudi
tir 19 dén 30, va két qua nhu sau:

Sinh vién | Chiéu cao (cm) Hb (g/dL)

1 168 11.0
2 165 14.5
3 166 14.0
4 167 13.5
5 167 13.8
6 167 14.1
7 170 13.8
8 171 14.7
9 172 15.0
10 172 15.1
11 173 13.8
12 177 13.1
13 178 13.8
14 166 16.0
15 172 16.5
16 175 18.9
17 173 16.1
18 174 16.3
19 176 16.2
20 176 17.0
21 178 16.5
22 179 16.4
23 178 16.2
24 180 16.3
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25 180 17.0
26 185 17.1
27 186 17.3
28 186 15.8
29 189 16.3
30 193 15.9

Gia stir ching ta mudn tim hiéu moi twong quan gitra chiéu cao va Hb. Biéu d6 sau day s€
cho thay mou tuong quan d6:

Height and hemoglobin
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Biéu d6 1: Chiéu cao va hemoglobin & 30 sinh
vién

Hé s6 tuong quan (coefficient of correlation) ctia méi twong quan nay la: r = 0.51 véi tri
s p = 0.0038, tic c6 ¥ nghia thdng ké. N6i cach khdc, sinh vién véi véc ngudi cao cb
d6 hemoglobin cao hon sinh vién véi véc nguoi thap.

Tuy nhién, két luan trén c6 thé sai! Ching ta biét ring nam thudng c6 véc ngudi cao hon
nir, cho nén rat c6 thé hemoglobin ching c6 lién quan gi dén chiéu cao, ma chi don thuan
lién quan dén gidi tinh. Gia st nhu ching ta tiép tuc thu thap sb lidu va ghi nhan gidi
tinh cta timg sinh vién, va biét rang c¢6 13 sinh vién nit va 17 nam. S6 liéu méi nhu sau:

Sinh vién Gi6éi® Chiéu cao (cm) Hb (g/dL)

1 1 168 11.0
2 1 165 14.5
3 1 166 14.0
4 1 167 13.5
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5 1 167 13.8
6 1 167 14.1
7 1 170 13.8
8 1 171 14.7
9 1 172 15.0
10 1 172 15.1
11 1 173 13.8
12 1 177 13.1
13 1 178 13.8
14 2 166 16.0
15 2 172 16.5
16 2 175 18.9
17 2 173 16.1
18 2 174 16.3
19 2 176 16.2
20 2 176 17.0
21 2 178 16.5
22 2 179 16.4
23 2 178 16.2
24 2 180 16.3
25 2 180 17.0
26 2 185 17.1
27 2 186 17.3
28 2 186 15.8
29 2 189 16.3
30 2 193 15.9

*Chi thich: Gi6i =1 c¢6 nghia la nir va 2 c6 nghia 1a nam.

Bay gid ching ta thir 1am mot phan tich md ta bang biéu dd hop (box plot) theo gidi nhu
sau:
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Biéu do 2a: Phan tich md ta chiéu cao theo
ting giéi. Chiéu cao trung binh cua nit 12
170.2 cm (SD: 4.1), vanam 179.2 cm (SD:
6.8). SD 1a d6 1éch chuan.

Biéu do 2b: Phan tich md ta hemoglobin
theo tung gidi. Hb trung binh cua nir 1a 13.9
cm (SD: 1.0), vanam 16.6 (SD: 0.7).

R rang qua phan tich don gian trén, chiing ta thdy nam c6 chiéu cao cao hon nit, va ciing
c6 do hemoglobin cao hon nit. Nhu vay, cich tdt nhat dé biét that su c6 lién hé gitra
chiéu cao va hemoglobin hay khong, chiing ta phai phan tich theo ting gidi. Biéu dd 3
dudi diy cho thiy, trong timg gidi, khong c6 mdi lién hé ndo giira chiéu cao va

hemoglobin.
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Biéu d6 3: Mbi lién hé giita chiéu cao va hemoglobin theo gidi.
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Piém cham tron den thé hién so liéu cua nhém nitr, diém cham
tron trang thé hién s6 li¢u cia nhém nam.

That ra, chdng ta ¢6 thé 4p dung mo hinh phan tich hiép bién (analysis of covariance hay
ANCOVA) dé biét trong hai yéu t6 (chiéu cao va gi6i), yéu t6 nao c6 anh huéng dén Hb.
M6 hinh ANCOVA c6 thé viét don gian nhu sau:

Hb = a + bxHeight + cxSex

Trong do, a, b va c 1a nhitng thong s6 can udc tinh tir s6 li€u. St dung ngén ngit R, wdc
sO cua a, b, va ¢ 1a nhu sau:

Thong $6 Hé s6 + SE Tri s6 P
a (tc intercept) 11.81 £4.72 0.019
b (anh hudng cua chiéu cao) -0.004 £ 0.029 0.888
¢ (anh hudng cua gioi) 2.75 £0.42 <0.0001

SE: sai s6 chuan (standard error)

Két qua phan tich trén xéc dinh chidu cao khong c6 anh huong dén Hb, nhung gidi c6 anh
hudéng. Phan tich trén cho thiy sau khi diéu chinh cho chiéu cao, Hb & nam giéi, tinh
trung binh, cao hon nit gi6i khoang 2.75 g/dL véi sai sé chuan 12 0.42 g/dL.

Kinh nghi¢m quan trong qua vi du nay la néu phan tich ma khong xem xét dén anh huong
cua céc yeéu to confounder rat de di dén két luan sai.

Cha thich ki thuat

Cac ma R sau day da dugc st dung cho phan tich vura trinh bay.

# nhdp sb 1liéu chiéu cao, hb va gidi

height <- c(168,165,166,167,167,167,170,171,172,172,
173,177,178,166,172,175,173,174,176,176,
178,179,178,180,180,185,186,186,189,193)

hb <- c¢(11.0, 14.5, 14.0, 13.5, 13.8, 14.1, 13.8, 14.7, 15.0, 15.1,
3.8, 13.1, 13.8, 16.0, 16.5, 18.9, 16.1, 16.3, 16.2, 17.0,
l6.5, 16.4, 16.2, 16.3, 17.0, 17.1, 17.3, 15.8, 16.3, 15.9)

sex <~ ¢(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
2, 2, 2,2, 2,2,2,2,2,2,2, 2, 2,
2, 2, 2, 2)
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# vé biéu dd 1

plot (hb ~ height, main="Height and hemoglobin", pch=16)

# vé biéu dd 2a va 2b

boxplot (height ~ sex, xlab="Sex (1=Nu, 2=Nam)")

boxplot (hb ~ sex, xlab="Sex (1=Nu, 2=Nam)")

# vé bidu @b 3: chu vy 19 va 21 1a mad sé cho diém chém cua biéu &b
plot (hb ~ height, pch=ifelse(sex==1, 19, 21))

# Phén tich ancova

ancova <- lm(hb ~ height+sex)
summary (ancova)

# két qua sau khi chay 2 1lénh trén:

Call:
Im(formula = hb ~ height + sex)

Residuals:
Min 10 Median 30 Max
-2.8707 -0.3797 -0.0781 0.4228 2.3063

Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 11.81196 4.71948 2.50 0.019 =
height -0.00413 0.02907 -0.14 0.888
sex 2.75184 0.42005 6.55 5e-07 ***
Signif. codes: O '***' (0,001 '**' 0.01 '*'" 0.05 '." 0.1 " "' 1

Residual standard error: 0.895 on 27 degrees of freedom
Multiple R-Squared: 0.715, Adjusted R-squared: 0.694
F-statistic: 33.9 on 2 and 27 DF, p-value: 4.36e-08
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