Lam sang thong ké

Lam cach nao dé chon ngau nhién

Hoi: “Em muén lam mét nghién ciru trong nhitng bénh nhan em khdm hang tuan,
Thdy ndi phdi chon ngdu nhién thi két qua méi cé ¥ nghia khoa hoc. Vdy xin Thdy chi
cdch chon ngd~u nhién. Néu em chon méi bénh nhéan thir 3 hay thir nam co thé xem la
ngdu nhién khong?”

Day 1a mot cau hoi lién quan dén van dé thiét ké nghién ctru. Lién quan dén phan
hai cua cau héi, tra 101 ngén gon la: “khong”. Cach chon theo tht ty bénh nhan tha 3, 6,
9, ... (hay 5, 10, 15, 20, ...) thi khong thé xem 12 ngﬁu nhién duogc, boi vi cach chon da
néi 1én rang day 1a cich chon c6 hé théng!

Thé thi dinh nghia “chon ngdu nhién” 1a gi? Chon ngau nhién c6 nghia 1a chon
ddi tuong sao cho tat ca cdc doi tuong trong mot quﬁn thé c6 xdc suit duoc chon nhu
nhau. Néu ching ta ¢6 10 ddi tuong, thi mdi ddi tuong ¢ xac suit duoc chon 1a 1/10.
Néu ching ta c6 hai nhém A va B, va chon ngﬁu nhién c6 nghia la dbi tugng duoc chon
vao nhém A c6 xdc suat bang véi ddi tuong duoc chon vao nhém B (tic 1 50%).

Y nghia ctia viéc chon ngiu nhién rt quan trong trong nghién ciru y hoc va triét Ii
ctia nghién ciru khoa hoc. Tét ca cdc mo hinh phén tich thong ké déu gia dinh ring mau
dugc chon phai 12 miu ngiu nhién. Chi khi ndo miu ngiu nhién thi két qua phan tich
moi c6 gid tri khoa hoc cao. Ngoai ra, trong cic nghién ctru bénh ching (case-control
study) khi so sdnh hai nhém, ching ta can phai dam bao hai nhém twong dwong nhau vé
cdc yéu té 1am sang c6 thé c6 anh huong dén két qua nghién ctu. Chang han nhu néu
chiing ta mudn tim hiéu anh huéng cta théi quen hiit thude 14 dén nguy co ung thu phdi,
chiing ta c6 thé so sanh ti 1¢ ung thu giita nhém hit thude 14 va nhém khéng hiit thude 14.
Nhung nhu thé van chua du, vi cdc yéu td khéc nhu do tudi, hormone, mdi truong séng,
v.v... (goi chung bang thudt ngir “covariates”) cling c¢6 thé giy ung thu. Do d6, van dé 1a
phai chon hai nhém twong dwong nhau vé nhitng covariates nay. Chi khi nao hai nhém
¢6 ciing (hay twong duong) vé cdc yéu td covariates thi két luan vé méi lién hé giira hut
thudc 14 va ung thu méi ddng tin cdy.

Nhung cdch phan chia d6i twgng sao cho hai nhém twong duong nhau rit khé lam
bang phuong phdp thi cong, bdi vi chiing ta hoan toan c¢6 thé chon hai nhém twong
duong nhau vé do tudi, nhung c6 thé lai khic nhau vé hormone. Hay chiing ta c6 thé
phan chia ddi twong sao cho hai nhém twong duong nhau vé d6 tudi va hormone, nhung
¢6 thé hai nhém khong twong duong vé méi truong sdéng. SO lugng covariates cing
nhidu, cich phin chia cang phic tap. Chi c¢6 cdch duy nhat 13 ngiu nhién héa
(randomization) thi méi dam bao twong duong gitra hai nhém.
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MBJi ching ta (trong thé giGi 4 ti nguoi) déu 1a nhitng cd thé duy nhat, hiéu theo
nghia khong c6 ai gidng ai, va su “ddc nhat vd nhi” d6 dugc dinh nghia bang nhiing
nhitng dic diém va nhitng dic tinh lién quan dén mdi c4 nhan. C6 thé hai ngudi ¢6 ciing
chiéu cao, cung can nang, cung do tudi, nhung hai nguoi d6 cé thé khéc nhau vé céc dic
diém 1am sang khéc, va nhit 1a khdc nhau vé moi truong sdng. Vi thé, néu ching ta chon
dbi tuong dua vao mdt hay hai dac tinh thi van chua du, ma phai chon sao cho hoan toan
ngau nhién. Pay Ia triét 1f dang sau cta cdc nghién ctru 14m sang ddi ching ngiu nhién
(randomized clinical trial). Qua nhiéu nim kinh nghiém, y hoc da hoan thién va ching
minh rang cdch ngiu nhién héa thyuc su twong déng héa cdc nhém.

Mady tinh c6 thé gitp chiing ta chon hay phéan chia ngdu nhién. Diéu can thiét 1a
ching ta phai c6 mot phan mém théng ké. O ddy, tdi s& str dung phan mém R dé ngiu
nhién héa. Ban doc mudn biét thém vé R c6 thé tham khao cudn séch “Phan tich s liéu

va tao biéu do bang R” cua toi do Nha xuit ban Khoa hoc K¥ thuat vira méi phat hanh
nam 2007.

Phwong phap chon ngau nhién
Quay lai cau hoi trén, gia str ban doc biét rz‘“mg mdi thang s6 bénh nhan dén khdm
12 500 ngudi, va cong trinh nghién ctru can 100 ngudi. Cdch chon ngiu nhién 100 bénh

nhan c6 thé tién hanh tirng budc nhu sau:

e Budc 1: 1én danh sich tir 1 dén 500 (tic quan thé nghién ctu). Déi voi R viée
nay cuc ki don gian véi 1€nh:

population <- 1:500

Lénh nay c6 nghia rang ching ta 1am mot danh séch tr 1, 2, 3, ... dén 500, va
chtra danh sdch nay trong bién c6 tén 12 population.

e Budc 2: sit dung ham sample dé 1ay mau ngiu nhién. Nén nhé, ching ta mudn
chon 100 bénh nhén tr population, va ham sample don gidn nhu sau:

selected <- sample(population, 100)

Lénh nay c6 nghia rang ching ta mudn chon ngau nhién 100 ngudi tir quan thé c6
tén 12 population va luu trit danh sdch nay trong bién c6 tén 1a selected.

e Budc 3: In ra 100 dbi tugng vira méi chon do:
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selected

va R s& cho chiing ta biét:

1] 42
91 61
71 95
5] 425
31 125
1] 180

(Ban doc c¢6 thé khong can Iuu y dén nhitng s6 nhu [1], [19], [37], v.v... vi ddy Ia
nhitng s6 cho chiing ta biét vi tri khoi dau cia ting dong sb liéu).

Theo két qua trén, ching ta nén chon céc bénh nhan $6 42,172, 31, v.v... Nhung
danh sich nay kho sir dung, vi chiing ta biét ré“lng bénh nhan dén kham theo thir tu
véima 1,2, 3, ..., 500. Vi thé, can phai sip xép bién selected theo thir tw, va
ham sort gitp ching ta 1am viéc nay rat hiru hiéu:

172
253

1
368
344
400

31
456
218
182
500

6

sort (selected)

22
484
300
233
391
414

234
337
219
57
34
367

va R s& cho ching ta biét:

] 1
] 69
] 139
] 239
] 349
] 456

Bay gio thi chiing ta ¢ ¢6 mot danh sach ngau nhién. Theo danh sich nay, bénh

3
70
147
250
351
462

6
73
155
252
356
466

9
74
161l
253
360
476

13
75
162
256
363
484

432
363

69
311
lel
137

18
78
172
265
367
485

75
488
28
51
78
81

22
81
180
282
368
488

190
136

43
282
349
155

28
84
182
289
376
493

386
498
250

93
252
360

31
93
183
291
378
498

183
113
239
100
265
187

34
95
187
300
386
500

64
117
326
130
147

36
100
190
303
391

291
197
303

70
289

42
103
197
311
395

139
378
84
18

43
113
210
321
400

323
406
210

74
342

51
117
218
323
406

356
256

446
231

57
125
219
326
414

68
476
162
376
395

61
130
231
337
425

nhan dau tién (s6 1), tiép theo 12 bénh nhén sb 3, 6, ... va 500 nén duogc chon.

Can chu y rang vi day la cdch chon hoan toan ngau nhién, cho nén cr moi lan
ching ta ra 3 1énh trén thi R cung cap mdt danh sich hoan toan m¢i. Ban doc c6 thé

kiém tra phdt biéu nay bang céch ra 3 1énh trén nhu sau:

population <- 1:500

selected <- sample(population,

sort (selected)

Vi 1li do nay, chiing ta chi can chon moét lﬁn, khong can phai chon nhiéu 1an. Sau
khi chon, chiing ta 1én danh sdch va luu trit trong mot phin mém khac nhu Excel ching
han dé sir dung va theo ddi sau nay.

100)
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466
493
321

73

64
136
233
342
432
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485
351
36
103
13

68
137
234
344
446



Phwong phap phan nhém ngau nhién

Trong cédc nghién ctru 14m sang ddi chting ngiu nhién, ching ta thudng cé hai
nhém dbi twgng. Véi s6 lugng ¢& mau dinh trude 1a n, muc tiéu 1a chia n/2 ddi tuong vao
nhém 1 va n/2 vao nhém 2. C6 vai phuong phép dé chia ngau nhién. Cach don gian nhat
12 14y s6 chan hay 1¢ dé quyét dinh phan nhém. Chang han néu dbi twong duoc chon
[ngdu nhién] 12 s6 chan thi s& cho vao nhém 1 va sb 1 vio nhém 2 (hay nguoc lai). Véi
R chiing ta c6 thé tién hanh phin nhém cuc ki don gian.

Vi du 1: Phan nhém tong thé. Gia sir chiing ta ¢6 100 bénh nhan va mudn phén
50 vao nhém can thiép (A) va 50 vao nhém ddi ching (P). Ching ta tién hanh theo trinh
tu sau day:

e Budc 1: Cho biét ching ta c6 100 d6i twong va tao 100 ma sb va cho vao bién id.

n <- 100
id <= 1:n

e Budc 2: Dung ham runif dé tao mot bién ngdu nhién méi véi 100 d6i twong.
Ham runif cho ra nhitng s6 tir 0 dén 1 (v6i nhiéu sb thap phan), cho nén ching
ta can phai hodn chuyén thanh s nguyén (integer) bang cach nhan cho 100 va su
dung ham as.integer:

random <— runif (n)
int <- as.integer (random*100)

Co6 thé in random va int ra dé€ hiéu Iénh trén:
random

[1] 0.0165335056 0.5482203555 0.7691326942 0.9717108703 0.7892011970
[6] 0.3479388587 0.2547544581 0.2909628002 0.8007796723 0.9694102113

[96] 0.6618360400 0.4355043718 0.2979350316 0.9742071696 0.3063064239
int
[1] 1 54 76 97 78 34 25 29 80 96 17 3 22 31 68 46 64 50 92 60 53 61 92 70

[97] 43 29 97 30
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e Budc 3: Xac dinh int la s6 chan hay 1é¢ bang ham %% va cho vao bién odd.
Dung ham replace dé chia nhom: néu odd la so0 1¢, cho vao nhém A; néu odd
12 s6 chan, cho vao nhém P, va goi nhém bang tén mai la group:

odd <- 1int%%
group <- odd
group <- replace(group, odd == 1, "A")
group <- replace(group, odd == 0, "P")

(Trong 1énh s6 1, int%%2 chiing ta mudn biét 1a int 1a sb chan hay 1é. Néu
int 1a sb chan thi c6 thé chia cho 2 va phan du 12 0; néu int 1a s 1é thi phan du
khong phai 1a 0. Gid tri ctia odd s€ 1a 0 (chan) hay 1 (18).

Lénh thtr hai, tam goi cho group léy gid tri cua odd.

Lénh thr ba: néu odd bang 1, thay thé group bang gid tri "A"; néu odd bang 0,
thay thé group bang gié tri "P").

e Budc 4: Dung ham data. frame dé chua tat ca cdc sO li€u lién quan nhu 1d va
group vao mot dit liéu cé tén la grouping vainra:

grouping <- data.frame(id, group)

grouping

id group
1 1 A
2 2 A
3 3 A
4 4 P
5 5 A
6 6 P
7 7 P
8 8 P
9 9 P
10 10 A
98 98 A
99 99 P
100 100 P

Theo két qua trén, ching ta s€ Xép bénh nhén s 1, 2, 3 vao nhém can thiép (A),
bénh nhan 4 vao nhém ddi chimg (P), v.v... Dé kiém tra xem ching ta c6 bao nhiéu
bénh nhan trong nhém A va B, ching ta st dung ham table nhu sau:
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table (group)
Va két qua la c6 45 bénh nhan dugc phan chia vao nhém A, 55 vao nhém P.

group
A P
45 55

Vi phén chia hoan toan ngiu nhién, cho nén s lugng bénh nhan khéng hoan toan
can dbi, nhét 13 nhitng nghién ctru ¢6 sd lugng ddi twong khong nhidu. Nhung d6i véi
nhitng nghién ctru v6i hang ngan d6i tuong thi phan chia theo ngau nhién héa cé thé can
dbi rat hitu hiéu.

TAt nhién, ching ta c6 thé “chay” (lap lai cac 1€nh trén) qui trinh trén cho dén khi
nao sb lugng ddi tuong cua hai nhém can béng thi ngung (ban doc chi don gian cit (cut)
toan b 1énh va dan (paste) vao R cédc 1énh dudi day):

n <- 100

id <= 1:n

random <— runif (n)

int <- as.integer (random*100)

odd <- int%%

group <- odd

group <- replace(group, odd == 1, "A")
group <- replace(group, odd == 0, "P")
grouping <- data.frame(id, group)
table (group)

T6i da thir chay cdc 1énh trén, va chi 3 1an 1a ddp tmg yéu cau 50:50! Khi da dat
yéu cau, ching ta chi don gian in ra (véi 1énh grouping) va luu trit két qua trong mot
hd so Excel dé tham chiéu sau nay.

Vi du 2: Phan nhém theo tirng cum (block). Vi kha ning thiéu can d6i trong
céch phan nhém t6ng thé nhu trén, chiing ta can mot phuong phap khic dé dam bao can
d6i ngay ca v6i nhirng nghién ctru it di twong (nhu 40 d6i twong chang han). Mot
phuong phép c6 thé dap ing yéu cau nay 1a phan chia theo timg cum. Chang han nhu véi
40 bénh nhan, ching ta chia thanh 4 cum, mdi cum gém 10 bénh nhan, va tién hanh phan
chia ngdu nhién timg cym. Trong trudng hop nay, 1énh n <- 100 trén s& dugc thay thé
bing n <- 10 va cdc 1énh khdc khong thay doi.

Tom lai, ngiu nhién héa déng vai trdo quan trong trong suy luan khoa hoc va
kiém dinh gia thuyét khoa hoc. Trong nghién ctru y hoc, ¥ tuéng ngau nhién héa da lam
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nén mot cudc cach mang trong viéc thadm dinh céc thuat diéu tri trong vong nura thé ki
qua. Pung trén phuong dién “ki thuat”, viéc chon ngau nhién va phan nhém ngau nhién
rat don gian néu ban doc ¢ san phan mém R (c6 thé tai vé mdy tinh ¢4 nhan hoan toan
mién phi). Ban doc nén tu minh kiém tra cdc 1énh trén day bang cich thay doi cic thong
s0 dé hiéu thém vé co ché cua chon va phian nhém ngau nhién.

Ghi chu ki thuit:

Céc 1énh R trong vidu 1 ¢c6 thé don gian hoa thanh mgt ham (function). Goi ham béng
tén grp, ching ta c¢6 thé viét nhu sau:

grp <- function (k)
{

n <- k
id <= 1:n
random <— runif (n)
int <- as.integer (random*100)
odd <- int%%
group <- odd
group <- replace(group, odd == 1, "A")
group <- replace(group, odd == 0, "P")
grouping <- data.frame(id, group)
groupingl[,1:2]
table (group)

Dé chay ham grp nay, ching ta trudc hét copy toan b ham vao R, va sau d6 chi don
gian ra 1énh grp (k) , trong d6, k 1a s lvong ddi twong ching ta mudn phan chia:

grp (1000)

Lénh nay c6 thé 1dp lai nhicu lan, cho dén khi nao hai nhém can doi nhau.
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