LAm sang théng ké 22
Do lwong anh huong:
Odds ratio, relative risk, risk ratio, hazard ratio

Nguyén Vin Tuén

Trong bai “Lam sang thong ké 14”, toi da giai thich sy lién hé va khéc biét gitta
odds ratio (OR) va relative risk (RR), va nhitng kh6 khén trong viéc dién giai OR. Gén
day c6 mat s6 ban hoi toi vé risk ratio va hazard ratio (HR) 1 gi, va cach st dung cling
nhu dién gidi cdc chi s6 nay nhu thé ndo. Trong bai nay, toi s& giai thich ngén gon cac
thudt ngr nay. Toi s€ khong dich sang tiéng Viét, vi c6 ¥ dé céc ban doc biét thuat ngtr
nguyén thiy tiéng Anh dé khi ra ngoai c¢6 dip “héi nhap” ciing cdc ddng nghiép qudc té.

Nhung trude khi vao dé, t6i mudn ké cho céc ban mot cau chuyén trong lich st y
khoa c6 lién quan dén nguy co va xdc sudt. Christiaan Barnard 13 nha giai phiu dau tién
ghép tim (heart transplantation) trén thé gidi. Trong hdi ki ctia minh, 6ng thuat lai mot
cAu chuyén vé bénh nhdn thay tim dau tién trén thé giéi cta Barnard: d6 1a Louis
Washkansky. Khi duoc dua vao phong giai phiu, Washkansky dang say mé doc sich
trén givdng nhu khong dé y gi dén mot sy kién lich sir y khoa sdp xay ra. Barnard vao
phong giai phu, ty gisi thidu véi Washkansky, va giai thich tudng tan rang 6ng s& cit bo
trai tim cia Washkansky va thay vao d6 1a mot trdi tim moi lanh manh hon. Barnard néi
thém: 6ng s&€ c6 co may binh phuc (there is a chance that you can get back to normal life
again). Washkansky khong hoi cai cor may d6 la bao nhi€u, khong hoi 6ng c6 thé song
bao 1au nita, ma chi néi “t6i san sang” va quay lai tiép tuc doc séch! Barnard cam thiy
rt lo Au va béi réi, boi vi Washkansky rd rang khong ¥ thirc dugc rang day 1a mot su
kién quan trong trong cudc doi ctiia chinh 6ng ma con 1a mot sy kién lich sir trong y hoc.
Nhung ba vo cua Washkansky hoi: “Co may ma bac si néi 1a bao nhi€u?” Barnard tra
16i: “80 phan trim”. Mudi tdm ngay sau cudc giai phdu, Washkansky qua doi. O day,
con s 80% dugc hiéu nhu thé nao? C6 phai trong 100 ngudi duoc phau thuét thi cé 80
nguoi sdng s6t? Hay né phan dnh mot do tin tuong, mot cam nhén cd nhan cua bac si
Barnard? Phan duéi ddy s& ban dén ¥ nghia cta con s nguy co niy.

Khai niém nguy co va xac suat

Tat ca nhimg chi s6 vira d& cdp (RR, HR, OR) déu c6 lién h¢ dén khdi niém risk
(nguy co). Trong y khoa, nguy co la mot khdi niém tuong dbi, néi dén xdc sudt cia mot
su kién c6 thé xay ra trong mot thoi gian nhét dinh. Do d6, ¢6 hai khia canh trong dinh
nghia trén: su kién va thoi gian. Sy kién trong bdi canh nghién ctru y khoa dé cap dén
nhing bién cb 1am sang nhu tir vong, mac bénh, bénh tdi phét, v.v... Boi vi nguy co ¢
yéu to thoi gian, cho nén thong thuong ching ta néi dén nguy co la phai kem theo nguy
co trong mot quing thoi gian nhat dinh. Néu khéng c6 yéu td thoi gian, nguoi ta ¢ thé
hiéu dé 1a nguy co tron doi (lifetime risk).
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Nguy co la mt xac suat. X4c suit, theo Tir dién Tiéng Viét, 1a “S6 do phdn chdc
cua mot bién cé ngdu nhién.” Dinh nghia nay c6 ba phén dinh luong (s6 do), chic chan,
va ngau nhién. C6 gi miu thudn ¢ day: Chiing ta ¢ thé ndi mot hién tuong xay ra do hai
yeu t6, ngau nhién va chic chin, chit khé ma ndi trong ngau nhién khong cé su chic
chan! Vi thé ching ta khong thé ding dinh nghia phd thong nay trong khoa hoc dugc.

Trong todn hoc, x4c suét thuong dugc gidi thich bﬁng mot vi vu vé trd choi stc
sdc hay mdt déng xu. Mot déng tién (kim loai) c6 hai mat, va hay tam goi hai mat d6 la
A vaB. Néu ching ta gieo ddng tién d6 mot 1an, két qua s€ 1a: hoac A xudt hién, hoic B
xuét hién. Neu ching ta gieo nhiéu 1an (hang triéu 1an chang han), ching ta s& ki vong
mat A s€ xuat hién khoang 50 phan trim. Theo mot dinh nghia cua todn hoc, xdc suét
mit A xuét hién 12 0.5 hay 50%. Ching ta ciing c6 thé néi xdc suat B xuét hién 1a 50%.

‘Nhung d6 la mét vi du tuong dbi vo bo (rat hay thay trong sach gido khoa thong
ké&) chang c6 gia tri ung dung gi trong thyc té. Ching ta c6 thé dat vi du xdc suat d6
trong moi truong xa hoi va y té mot cach thuc té hon. Vi du trong mot cong ddng cu dan
goém 1000 nguoi, ¢6 20 nguoi bi bénh ung thu. O day sb nguoi c6 tiém ning bi ung thu
la 1000 nguoi, va s6 nguoi thuce sy bi ung thu (su kién) 12 20 ngudi. Ching ta cé vai
céch phat biéu vé qui mé nay:

e Cach thir nhét la dung con s6 phan tram: “Ti I¢ bénh ung thiw trong cong
dong la 2 phan tram” (lay 20 chia cho 1000, ro6i lay két qua nhan cho 100).

e Cich tht hai 1a don gian 1y 20 chia cho 1000 va véi két qua 0.02, chiing
ta cling c6 thé phat biéu “Xdc sudt bi bénh ung thir trong c¢éng dong la
0.02”. Ching ta cling c6 thé thé hién phat biéu d6 bang mot ki hiéu todn
hoc: P(ung thu) =0.02. (P Ia viét tit cia chir probability, tirc x4c suét).

e Ciéch tht ba la ding # s6 kha di (likelihood ratio) bang cach 1iy s6 nguoi
bj ung thu chia cho s6 ngudi khong bi ung thu: 20 /980 = 0.082 (ti s kha
di bi ung thu 12 0.082). Ti s6 kha di cang cao, xdc suét bj ung thu cang
cao. (Chu y: néu ti s6 nay 1a 1, diéu d6 c6 nghia 12 xdc suét bi ung thu 12
0.5).

Nhu vay, xdc sudt la ti le tan s6 mot sw kién xdy ra. D6 1a mot dinh nghia xédc
sudt ¢ dién theo trudng phai tleng Anh goi 1a frequentist probability (tAn s xéc suat)
Nhung cach dinh nghia dwa vao tan sb nhu the di rat thong dung trong sach gido khoa vé
toan hoc va thong ké xdc suét, né c6 van dé rat 16n trong viéc dién dich cho mét c4 nhan.
Chang han nhu néu tdi néi “Xdc sudt ma ban bi ung thie la 0.10” thi didu d6 c6 nghia 1a
gi? N6 c6 nghia la trong 100 nguoi nhu ban, ¢6 10 nguoi bi ung thu. N6i céch khéc, n6
12 mot con s6 dp dung cho mot quan thé, chir khong phai cho mot cd nhan. Ay thé ma
cAu phét biéu d6 ding cho mdt ¢4 nhan! Do d6, c6 ngudi cho ring mot phat biéu nhu thé
hpén toan vo nghia, bdi vi mot cd nhan 1a chi 1 ¢4 nhan, ma 1 cd nhan thi khong c6 mau
sO.
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Mot dinh nghfa thir hai dugc dé xudt tir thé ki 17 1a trudng phdi xdc sudt chii quan
(subjective probability). Theo truong phdi nay, xdc suat 12 mot dlen dat cad nhan. Ching
ta sir dung xéc suat hang ngay nhung khong dé y. Ching ta van thuong néi “Hom nay
chdc troi mwa qud”, hay “Toi thay anh hinh nhw bi cam lanh”. D6 12 nhitng cam nhén cé
nhén vé mot sy kién, mot tinh trang, nhung 1a nhitng cdm nhan khong chic chin (turc bét
dinh). Cach phdt biéu nhu trén 12 mot cach dién dat mdi lién hé ctia mot cd nhan ddi véi
mot su kién, n6 khdng phai 1a mot dic tinh khich quan cta sy kién. Chinh vi thé ma ¢c6
ngudi dé nghi ching ta nén néi “xdc sudt vé su kién” (probability for an event), chur
khong nén noi “xdc sucft su kién” (probability of an event). Xéc suat theo truong phai
nay, 1a mot sé do vé su bdt dinh (degree of uncertainty), hay mot s6 do vé mikc do tin
tuwong (degree of belief). Quay tr¢ lai cau néi “Xdc sudt ma ban bi ung thu la 0.10”, theo
cch hiéu ndy, 12 mot cam nhan chi quan cia cd nhin ngudi phat biéu dén bénh nhan.
Khong ¢ cich gi dé ching minh ciu phét biéu d6 ding hay sai (ngoai trir xdc sudt 1a 0
hay 1).

Odds va xac suat

Tat ca dién giai trén chi dé n6éi mot diém: nguy co la xdc suat, nhung xac suét c6
thé thiéu theo truong phéi chil quan hay truong phai tn sb.

Xdc suét khdc voi odds. Odds 12 mot khéi niém dic thi trong van héa danh bac,
va chi ¢6 nguoi Anh moi cé thuat nglr odds, khdng c6 ngdn ngir nao trén thé gidi c6 chir
odds!

Néu trong $6 100 bénh nhan ¢6 10 nguoi méc bénh trong mot thoi gian theo doi,
thi nguy co mac bénh (ki hi¢u p) la:

p=10/100=0.10

hay 10%. Nhung odds duogc dinh nghia la:

0dds=L
I-p

va trong vi du trén, ching ta co6:

odds = w =0.11
0.90

C6 nghia 1 ctr 11 ngudi khdng méc bénh thi ¢6 1 ngudi mic bénh. Puong nhién, néu
nguy co p = 0.5 (hay 50%) thi odds = 1, hay néu p = 0.9, thi odds = 9. N6i céch khic,
gid tri cua xdc sudt hay nguy co dao dong trong khoang 0 va 1, nhung odds khong c6 gioi
han vé& gid tri, ¢6 thé gan 0 ma ciing c¢6 thé vo han. Nhung ca hai déu 1a sb duong. Qua
vi du va dinh nghia trén, chiing ta thiy odds khong phai 12 x4c suit, va khong thé xem 1a
nguy co.
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Pinh nghia OR, RR va HR

Cidc chi s6 OR, RR va HR déu do luong muc do twong quan (magnitude of
association) gitta mot yéu td nguy co (risk factor) va nguy co méc bénh (risk of disease).
Nhung y nghia that cua ching c6 khi khéac nhau. Dé hiéu 16 cdc dinh nghia nay, ching ta
s& xem qua két qua ctia ba nghién ciru sau day (t6i s€ chu trong dén RR va OR, vi HR gan
nhu 12 RR va s& duoc giai thich trong mot phan sau):

Nghién ciru 1: zoledronic acid va giy xwong. Trong mot nghién ctru gin day
vé anh hudng cia zoledronic acid, mot loai thue chdng lodng xuong va ngira gdy xuwong
trong gia dinh bisphosphonates, cdc nha nghién ctru tuyén chon 7736 phu nit sau man
kinh, tudi tir 65 dén 89 (Black DM, et al. N Engl J Med 2007 May 3;356(18):1809-22).
Ho ngau nhién chia cic dbi tuong nghién ctru thanh 2 nhém: nhém 1 gém 3875 bénh
nhan duogc diéu tri v&i zoledronate, va nhém 2 gém 3861 bénh nhan trong nhém ddi
chimg khong dugc tiém zoledronate ma chi udng calcium va vitamin D (con goi 1a nhém
chtrng). Sau 3 nam theo doi, c6 92 nguoi (ti 1€ 2.4%) trong nhém zoledronate gay xuong,
va 310 nguoi (hay 8.0%) trong nhém chimg bi gay xuong ddt sdng (vertebral fracture):

Bang 1. Tém luge két qua nghién ctru theo tirg nhém doi
twong sau 3 nim nghién ciru vé hiéu qua cia zoledronic

acid.
Nhom Nhoém chung
Zoledronate (Placebo)
Khong gay xuong 3783 3551
Gay xuong dot song 92 310
Tong 6 3875 3861

Nghién ctru 2: T vong trén tau Titanic. Ngay 10/4/1912, tau du lich Titanic
cho 1309 du khach gap nan. Trong tai nan nay c¢6 809 nguoi khdng may man tir vong.
S6 ngudi tir vong va sdng sét duge phan chia theo hang vé nhu sau:

Bang 2. Tai nan tau Titanic va tir vong theo hang hanh
khach
Chét Song
I 123 200
I + 11T 416 300
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Tong s6 809 500
Nguon: http://lib.stat.cmu.edu/S/Harrell/data/descriptions/titanic3info.txt

Nghién ctru 3: ung thw phéi va hit thude 1a. Mot cong trinh nghién ctru bénh
chimg mang tinh lich st, vi ddy 12 cong trinh lan dau tién cho thay ngudi hiit thude 14 c6
nguy co mac bénh ung thu phdi. Nghién ctru do Richard Doll va Bradford Hill thuc hién.
Ho chon 649 ngudi mic bénh ung thu phdi, va 649 ngudi khéng mic bénh (nhém
chtng). sau d6, ho tim hiéu tién st hidt thudc 14. Két qua cua cong trinh lich st nay c6
thé tém luge nhu sau (R Doll and B Hill. BMJ 1950; ii:739-748):

Bang 3. Tén so6 hit thudc 14 trong nhém ung thu phéi va
khong ung thu phoi.

Ung thw phoi Nhoém chirng
Hiit thude 14 647 622
Khong hdt thubce 14 2 27
Tong s6 649 649

Nghién ctru 1 12 nghién ctru can thi¢p trong md hinh randomized controlled trial (tirc 1am
sang ddi chtng ngau nhién), nhung nghién ctru 2 va 3 12 nhitng nghién ctru quan sét (tic
khong can thiép). C6 thé xem nghién ciru 2 12 mot nghién ctru cit ngang (cross-sectional
study hay mot survey), va nghién ctru 3 1a nghién ctru bénh chung.

Trong nghién ctru 1, chiing ta c¢6 thé ude tinh nguy co giy xuwong cho nhém diéu tri (p;)
va nhém ching (p,) nhu sau:

92
=2 =0.024
Pr=73¢75
va
310
=~ — =0.080
P2 = 3861

Relative risk (RR, hay ¢6é khi con dwoc goi 1a risk ratio) duoc dinh nghia 12 ti s6 cua
hai nguy co:

RR=PL_902% 505 [
p,  0.080

N6i cdch khdc, nguy co gdy xuwong trong nhém bénh nhan diéu tri bang zoledronic acid
giam ~71% so v61 nhom ching.
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Nhung dinh nghia odds thi khic. Van lfiy vi du trén, odds ctia nhém diéu tri 12 (Oy):

0.024

0, =——=0.0243
1-0.024
Va odds cua nhém chung:
0, = _0.080 _ 0.0872
1-0.080

Odds ratio (OR) duoc dinh nghia Ia ti s6 ctia hai odds:

or=01 00243 _ 009 1
0, 0.0872

Ching ta thiy trong truong hop nay, RR va OR khong khdc nhau ding ké. Nhung y
nghia cua RR thi dé dicn giai hon vi ching ta biét do la ti s6 ctia 2 nguy co, con y nghia
cia OR thi phue tap hon, vi d6 la ti s6 cua 2 odds va odds khong phai 1a nguy co hay xic
suat!

RR va OR ciing c¢6 thé wéc tinh cho nghién ciru cit ngang nhu truong hop tai nan
tau Titanic. Nhung trong truong hop nay, ti 1¢ tir vong khong phai 1a mot “incidence” (ti
1¢ phét sinh) ma 1a “prevalence” (ti 1& hién hanh) vi khéng c6 yéu td thoi gian ¢ ddy. Goi
ti 1¢ tir vong cho nhém hanh khach hang I'1a P, va hang II+III 1a P,, ching ta co:

123

p=——"—=0.381
123+200
va
P, _ 46 s
416 +300
Do d6, RR la:
Rr=D_0381_ css [3]
P, 0.581

Boi vi ddy 1a mot nghién clru cit ngang, P; va P, thuc chit 1a prevalence, cho nén
trong gi6i dich té hoc khong ai goi 12 RR (nhu tdi vira viét); ho ¢6 mot thuat ngir khic
thich hop hon: do6 la prevalence ratio (PR). Tuy nhién, ngay nay, thut ngir prevalence
ratio rat it duogc sir r dung, va thay vao d6, nguoi ta si dung mot thuat nglr chung khéc c6
tén 12 risk ratio, van viét tit 1a RR. N6i cach khéc, RR (risk ratio) 1a tén goi chung cho
relative risk va prevalence ratio.

Bdy gio, chiing ta thir tinh OR theo trinh ty trén. Trudc hét 1a odds tir vong ctia
nhém hanh khach hang I:
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0,=123 _ o615
200

Va odds ttr vong cho nhém hanh khach hang II va III:

0,=40_ 387
300

Do dé, odds ratio tir vong cua nhém hanh khéach hang I so voi nhém hang II va III 1a:

0, 0615
0, 1387

OR = =0.443 [4]

Con s6 RR = 0.655 trén cho ching ta biét hanh khach hang I ¢6 nguy co tir vong
trong tau Titanic thap hon hanh khach hang II va TII khoang 35% (liy 1 trir cho 0.655).
Nhung OR 1a 0.443, va néu c6 nguoi “can dam” dién giai rang nguy co tuo vong cua
nhom hanh khach hang I thap hon nhom hang II va Il la 56% thi s& rat sai. Saila vi véi
OR chiing ta khong c6 thé néi vé nguy co hay risk, do don vi ctia OR 12 odds.

Tai sao trong nghién ctru 1, RR va OR rat gan nhau, nhung trong nghién ctru 2
RR va OR qud khdc nhau? Nhin ki cong thirc tinh RR va OR, chiing ta dé dang thiy mot
mbi “lién hé hitu co” (néu ban ndo thich dai sb c6 thé 1lam mot chirng minh), va mbi lién
hé nay cho chidng ta thdy néu ti 18 (nguy co) bénh thip (nhw dwéi p < 0.1) hay rat thap
(p < 0.01) thi OR rit gin v6i RR, nhung khi nguy co bénh cao (nhw trén p > 0.2) thi
OR lic nao ciing cao hon RR. Néi cach khac, OR lic nao cling cao hon RR va mtrc d
khéc biét cang 16n khi nguy co bénh cang cao (nhu nghién ctru 2, khi P trén 0.35).

Bang sau ddy trinh bay 10 nghién ciru (tudng tugng) ma tat ca déu c6 RR bang 3,
nhung OR khac nhau. Nhu c6 thé thay qua bang nay, khi nguy co mac bénh cang cao thi
OR cang cao hon RR.

Bang 4. So sanh giira OR va RR theo tin s6 mic bénh
Nguy co' mic bénh | Odds of disease S0 S
Nghién j RR va OR
ciu | Nhém 1 | Nhém 2 | Nhém 1 | Nhém 2
RR OR
(1) (p2) (01) (02)

1 0.001 0.003 0.002 0.003 3 3.01

2 0.01 0.03 0.01 0.03 3 3.06

3 0.02 0.06 0.02 0.06 3 3.13

4 0.05 0.15 0.05 0.18 3 3.35

5 0.10 0.30 0.11 0.43 3 3.86
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6 0.15 0.45 0.18 0.82 3 4.64
7 0.20 0.60 0.25 1.50 3 6.00
8 0.25 0.75 0.33 3.00 3 9.00
9 0.30 0.90 0.43 9.00 3 21.0
10 0.33 0.99 0.49 99.0 3 2101.0

Thé thi cAu hoi dit ra 12 tai sao ching ta cAn OR? Tai vi ¢6 mot s6 mé hinh
nghién ctru ma chiing ta khong thé udc tinh RR, ma chi ¢6 thé udc tinh OR. Mot trong
nhitng mé hinh nghién ctru dé chinh la nghién ctru bénh chung (nghién cuu 3). Trong
nghién ciru bénh chimg, chiing ta biét trudc c¢6 bao nhiéu ngudi méic bénh va khéng méc
bénh, va ching ta di nguoc quéd khir dé tim hiéu yéu t6 nguy co. Do d6, ching ta khong
thé ude tinh nguy co, nhung c6 thé udc tinh odds.

Quay lai voi két qua cua nghién ctru 3, chung ta tinh toan odds hut thudc 14 cho
nhém ung thu phoi (goi tat 1a Oy):

0, = 647 3335
622
Va odds hit thubc 14 cho nhém chimg:
0, = 822 _ 5304
22
Tur d6, OR dugce uwdce tinh:
r=01_3235_ 1404
0, 23.04

Chi s6 OR nay duogc dién giai nhu sau: odds ung thu ph01 trong nhém hut thudc 14
cao hon nhém khéng hiit thude 14 14 1an. Xin nhdn manh ring ching ta chi néi odds cht
khong phai risk (nguy co).

Nhung nhu chiing ta vira thdy qua nghién ctru 1, khi tan s6 bénh trong cong dong
thap thi OR c6 thé xem 12 RR. Chiing ta biét rang ung thu phéi 12 mot bénh co6 tan sb
thap trong cong dong, cho nén OR = 14 ¢ thé dién giai rang nguy co méc bénh ung thu
trong nhém hiit thudc 14 cao hon nhém khong hit thude 14 14 1an.

Khai niém vé hazard
Hazard thudng duogc dich sang tiéng Viét 12 “may rii” hay “rui ro”. Nhung trong
thuat ngir dich t€ hoc c6 nghia la lyc nguy co, vi nha dan s6 hoc Gompertz stir dung tir nay

lan dau vao nim 1825 dé chi cdi ma 6ng goi 1a “Force of mortality” (luc tir vong). Ngay
nay, it ai st dung force of mortality ma chi néi “nguy co”. Do dd, hazard ratio (HR)
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ciing ¢6 khi dugc xem la risk ratio (RR). C6 thé xem incidence 1a twong duong véi khai
ni€ém toc do (velocity) bén vat i, va hazard 1a gia toc (acceleration) cua vat Ii.

D¢ hiéu hazard ratio, ching ta thur xem qua mot nghién ctru dan so6 dich t€ hoc ma

trong d6 cdc nha nghién ciru ude tinh ti 16 tir vong ciia nhitng nguoi trong do tudi 50-54,
55-59, 60-64 va 65-69 nhu sau:

Bang 5. Ti 1é tir vong tinh trén 100,000 dan s6 Mi 1990

Nguyén nhan tir

50-54 55-59 60-64 65-69
vong
Ung thu phéi 91.1 176.0 289.9 399.1
Tim mach 276.1 473.6 766.6 1197.2

Cau hoi dit ra 1a: doi véi nhitng dan 6ng 50 tudi, nguy co tir vong trong vong 10
ndam vi ung thw phoi so véi bénh tim mach la bao nhiéu? Nhung trong nghién ctru trén,
ching ta chi theo d6i tu vong trong vong 1 ndm, cho nén cau hoi trén kho ¢6 cau tra 101
chinh x4c. Tuy nhién, diéu may man 1 cdc nha nghién ctru c6 nhiéu do tu01 khéac nhau.
Do d6, chiing ta c6 thé uéc tinh nguy co tich lily (cumulative risk). Ham s nguy co tich

lity ¢6 thé hoi phirc tap mot chiit nhung c¢6 thé viét don gian nhu sau: U, ( A7) = jo lk 1)dt ;
trong d6, ham A, (¢) 1a ham tir vong, T = 10 ndm (theo c4u héi tinh tir 50 tudi). Qua vai

thao tdc dai sd, chiing ta c6 thé wdc tinh x4c suét tir vong cho ngudi 50 tudi trong vong 10
nam vi bénh ung thu phoi (ki hiéu P;) nhu sau:

P =1—exp{_ (91.1x5)+(176.0x5)
100,000

} =0.013266

Vanguy co tr vong vi bénh tim mach la:

(276.1x5)+(473.6x5)
100,000

P,=1- exp{— } =0.0376791

Chu y trong cach tinh trén, ching ta phai nhan ti 1¢ tir vong cho 5 vi trong mdi nhém tudi,
khoang ciach la 5 (phu: 50 dén 54). Mau s6 100,000 la vi ti 1€ trong bang trén dugc tinh
trén 100,000 dan so.

Tir 6, hazard ratio dugc dinh nghia 12 ti s6 cta hai nguy co tich liy:

p B _ 0013266 _
P, 0037679
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N6i cach khéc, nguy co tir vong vi ung thu phdi thip hon nguy co tir vong vi bénh tim
khoang 64%.

Toém lwge

Dé két thiic bai nay, Bang 6 sau diy tém luoc mdi lién hé giita OR, RR va HR.
T61 muon nhac lai mot so diém chinh nhu sau:

Khéi niém nguy co 1a xdc suét, khdc véi khéi niém odds khong phai 1a xdc suat
ma chi 1a mot ti s6. Do do, vé dién giai, OR khong thé dién giai bang ngdn ngir nguy co,
nhung trong vai truong hop thi OR cling ¢é thé xem la RR.

Trong dich té hoc, ching ta muén ude tinh relative risk (RR), con c6 khi goi la
risk ratio. Nhung vi trong nghién ctru b¢nh ching, ching ta khong thé udc tinh RR, nén
phai udc tinh OR. Do d6, OR chinh 1a mdt udc so (estimate) cua RR.

Nhung vi OR rat d& tinh, nén OR c6 thé tinh cho bét ¢ mé hinh nghién ciu
nao (nhu nghién cru bénh ching, cit ngang, hay nghién ctru xudi theo thoi gian --
prospective study). Nhung voi cac nghién ciru ma tan s6 bénh kha cao (trén 10%) thi OR
lic nao ciing udc tinh RR cao hon thue té (over—estlmatlon) Chinh vi thé ma ngay nay,
nhitng ai hiéu van dé khong sir dung OR hay hoi qui logistic cho cdc nghién ciru nhu thé.
Tuy nhién, dé tinh prevalence ratio hay risk ratio trong cdc nghién ctru nhu thé ddi hoi
phai biét sir dung chuong trinh R d& phan tich thich hop.

RR (relative risk hay risk ratio) chi c¢6 thé udc tinh cho nghién ctru xudi theo thoi
gian hay cét ngang, chtr khong thé tinh tir nghién ciru bénh chimg. HR chi ¢6 thé udc
tinh cho cdc nghién ciru xudi theo thoi gian véi diéu kién chiing ta biét chinh xdc thoi
diém hay thoi gian ma bién cb 14m sang xay ra.

Vé mit thong ké, OR duogc wdc tinh qua mé hinh hdi qui logistic; RR uéc tinh qua
md hinh hdi qui Poisson hay hdi qui nhi phan; va HR thi wéc tinh chi qua m6 hinh hdi qui
Cox (Cox’s proportional hazard model). Tdi s& ban qua c4ch phan tich va dién giai cdc
md hinh nhi phin trong mot bai sau, nhung phan phu chd dudi ddy giai thich so qua vé
mo hinh Poisson.

Bang 6. Phan biét mdt so chi s6 do lwong anh hwéng, thuit ngir va phwong phap
phan tich

Chi so Ngudn goc Tén goi khac Luat phan Phwong phap
phoi phan tich
Odds ratio Odds ratio Cross-product | Nhi phan Hoi qui logistic
(Cornfield, ratio (binomial (Cox, 1958)
1951) distribution)
Relative risk Relative risk Risk ratio Poisson hay Poisson
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(Cornfield, Nhi phéan regression

1951) (Cochran,
1940; Kutner
va Beauchamp

1973)
Hazard ratio Intensity of Force of Exponential, Cox’s
mortality ratio | mortality Poisson proportional
(Gompertz hazards (Cox
1825) 1972)

Phu chu:
Mot dang nghién ctru khéc ciing c¢6 thé str dung risk ratio qua vi du sau ddy. S6

lidu sau ddy 12 s6 trudng hop mac bénh ung thu da & phu nit thude “thanh phd song sinh”
Minneapolis — St Paul (M1):

S6 truong

A o Rs A K Ti 1€ phat sinh
bo tuoi ht(;;?rl:;;g Dan 5o trén i(I))OO dan sb

15-24 1 172,675 0.0058
25-34 16 146,207 0.1094
35-44 30 121,374 0.2472
45-54 71 111,353 0.6376
55-64 102 83,004 1.2289
65-74 130 55,932 2.3243
75-84 133 29,007 4.5851

85+ 40 7,538 5.3064

Duya vao hai so liéu trén, chiing ta c6 thé wdc tinh ti 16 phat sinh (incidence rate)
tinh trén 1000 déan s, va ti 1 nay duoc trinh bay trong cot cudi cung cua bang so liéu.
Chiing ta dé dang thay ti 1¢ phat sinh ung thu da ting theo do tudi.

Chiing ta cAn mot md hinh dé mo ta xu hudng trén, hay méi lién hé giira do tudi
va ti 1& phat sinh. O day, c6 mot khé khin 12 dan sé khéc nhau giita cdc d6 tudi, ma ti 18
thi thy thudc vao d6 tudi. Cho nén ching ta cdn mot mo hinh c6 thé diéu chinh cho hai
yéu t6 nay. Mot md hinh thich hop cho trudng hop nay 12 mé hinh hdi qui Poisson.
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Goi N 1a dan s cua do tudi i™ (cot sb 3 trong bang trén), va goi 4, la sO truong

hop ung thu da (cot $6 2), ching ta c6 thé xem ti s6 % (cOt s& 4) nhu 12 mot ti 18 phat
sinh bénh. Bay gid, dé tién cho viéc tinh todn, ching ta hodn chuyén ti sé nay sang don
vi logarit:

1og( = j— log(,)~log(N,) [1]

M5 hinh nay phét biéu rang log cuia ti 1¢ phat sinh, tirc 1 log(]’[\l, j 12 mot ham s6 cua do

i

tudi (va ching ta ki hiéu do tudi bang x). N6i cdch khac, mo hinh nay phdt biéu rang:
lLL
log| — | = a + fx; 2
g( Ni j ﬂ l [ ]

Thay thé [1] vao vé tréi cta [2], chiing ta c6:
log(x;)~1og(N,) = ot + f,

hay néi cach khac:
log(y;) = a + fx; +1og(N,) [3]

Mo hinh [3] chinh 12 mé hinh hdi qui Poisson (Poisson Regression). Cach dién
dat mé hinh theo cong thic [3] cho phép ching ta xay dung mot ham so6 kha di
(likelihood function) dé wéc tinh cdc thong sé @ va B. Trong md hinh trén, log(N i)

N ¢

duoc goi 12 offset, tirc 12 “diém nhan”.

Chung ta c6 thé str dung R dé udc tinh cdc théng sb trong md hinh [3] nhu sau:

age = ¢(19.5,29.5,39.5,49.5,59.5,69.5,79.5, 89.4)

cases = c¢(1, 16, 30, 71, 102, 130, 133, 40)

pop = c (172675, 123065, 96216, 92051, 72159, 54722, 32185, 8328)
dataset = data.frame(age, cases, pop)

fit = glm(cases ~ age + offset(log(pop)), family=poisson,data=dataset)
summary (fit)

Két qua ctia phan tich 1a:

Deviance Residuals:
Min 10 Median 30 Max
-4.87198 -1.67519 -0.07185 1.20816 1.99291

Coefficients:

Estimate Std. Error z value Pr(>]|z])
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(Intercept) -10.551604 0.168780 -62.52 <2e-16 **x*
age 0.063629 0.002475 25.71 <2e-16 **x*

Signif. codes: 0O 'x***' (Q.001 '**' Q.01 '*' 0.05 '." 0.1 "' ' 1
(Dispersion parameter for poisson family taken to be 1)
Null deviance: 845.789 on 7 degrees of freedom

Residual deviance: 44.288 on 6 degrees of freedom
AIC: 91.688

Number of Fisher Scoring iterations: 5

Chung ta chi chid ¥ dén thong s6 intercept va age. Thay thé cdc thong sé nay vao
md hinh [3] chiing ta c6:

log(u,) =-10.552+0.064x; +1og(N,)
trong do, x 1a do tudi.

Ciing c6 thé viét mo hinh trén thanh ti 18 phat sinh (thay vi log cta ti 18) nhu sau:

=

] -10.552+0.064 x
Ll =p

N,

l

Néu tudi 1a 19.5 (x = 19.5), chiing ta c6 thé wéc tinh ti 1& phat sinh 1a:

=

Vi — e—10.552+0.064><19.5 — 0.0000904

l

Néu tudi 1a 29.5, ti 1& phat sinh Ia:

% — o 1055240066295 _ () 00171

Ti s6 cta hai ti 1¢ phat sinh nay 1a: 0.000171 / 0.0000904 = 1.89. N6i cach khdc, ti 1&
phét sinh tang gap 1.89 lan cho moi 10 tudi tang. Con s6 1.89 nay con ¢ tén la risk
ratio.

That ra, ching ta c¢6 thé u6e tinh ngay tir u6e sb cia R:

Coefficients:

Estimate Std. Error z value Pr(>|z])
(Intercept) -10.551604 0.168780 -62.52 <2e-16 **x*
age 0.063629 0.002475 25.71 <2e-16 ***
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Trong phan trén, S =0.0636 c6 nghia 1 cir m&i mot tudi ting thi ti sé nguy co twong ddi
tang ¢”%%° = 1.065 (hay ting 6.5%). Do d6, khi ting 10 tudi thi nguy co tvong dbi méc

bénh tang "% *'° = 1.89, hay 89%.
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