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X4c dinh c& mau nghién ctru

Nguyén Truong Nam

Copyright — Ban quyén thudc vé tic gid va thongke.info. Khi sir dung mét
phan hoac toan bo bai giang dé nghi moi nguoi trich ddn: tén tdac gia va
thongke.info. Vi du: Nguyén A — Thongke.info.




CO mau

S A v ar ~ X
N CoOng thirc tinh ¢& mau.

e Cong thuc tinh ¢& mau cho x4c dinh/udc lugng mot ty 1é
(cd quan thé khong xac dinh)

n=zi_,,P(1—P)/d*

P: ty 1€ udc tinh
d : d chinh x4c tuyét d6i mong mudn (confident limit around the point
estimate), thuong lay = 0.05 (5%)

Z : Z score tuong tmg véi mirc ¥ nghia thong ké mong mudn, thuong
lay 95% - 95% Cl, 2-side test Z = 1.96
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CO mau

o Néu cd dan so quan thé dudi 10.000, ¢& mau cho
xac dinh mot ty 1€ dugc hi¢u chinh:
o N, = n/(1+(n/N))

Nh : C& mau hiéu chinh khi ¢& dan s6 < 10,000
n : ¢& mau khi quan thé > 10.000 (tinh bang cong thirc & slide trude.

N : ¢0 dan s6 quan thé udc tinh

Cochran,W. G. (1977). Sampling techniques (3rd ed.). New York: John Wiley & Sons.
Fisher A et al. Handbook for Family Planing Operations Research design. 2™ edition.
Population Council
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CO mau

 Cong thirc tinh c& mau cho xac dinh mot tri s6
trung binh

N = Z(l-a/2)2 62/d2

- 8:d0 léch chuan (Standard Deviation)

= d:do chinh xac tuyét d6i mong muon (confident limit around the pomt
estimate). Vi du tri s6 Huyét 4p 110 mmHg, d6 chinh xac mong muén
+10 — khoang dao dong 100 — 120mmHg

- Z(1-0/2) Z score tuong (mg vi mirc ¥ nghia thong ké mong mudn,
thuong lay 95% - 95% ClI, 2-side test Z = 1.96

Cochran,W. G. (1977). Sampling techniques (3rd ed.).
New York: John Wiley & Sons.
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Cong thirc ¢cd mau cho so sanh hai ty 1¢

(Z_,:Jrzw)’ glr +1) -
r(p, - F:]

* m= cO0maunhom 1

® n,= €0 maunhom 2

o %n= g score twong (g véi muirc ¥ nghia théng ké mong muén, thuong 1ay 95% - 95%
Cl, 2-side test Z = 1.96

e z,— Z score tuong ung voi luc mau, véi luc mau Beta = 80%, Z = 0.83

. r =ty 1& ¢& mau nhém 2/nhém 1

. p; =ty 1€ udc tinh nhom 1 va q; = 1-p;

. p, =ty 1€ udc tinh nhom 2 va q, = 1-p,

e va

Kelsey et al., Methods in Observational Epidemiology 2nd Edition, Table 12-15
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Cong thire tinh ¢& mau: so sanh hai gié tri
trung binh (mean)

2 2 2
o (o +o, 1 x)z_p +2_4)
=

2
A
2 2 2
_ (k*0, +0, )24, + Zl—,ﬁ)
HZ o AE
n, =C&maunhém |
n, =Co& mau nhom 2
&1 =Po léch chuan nhom 1

J2 =Po l1éch chuan nhom 2

= Chénh léch giita 2 tri s6 trung binh

k =Tylény/n,

Z,..,» = Z score twong ung v6i mirc ¥ nghia thong ké mong mudn, thuong lay
95% - 95% CI, 2-side test Z = 1.96

Z, 5 = Z score twong ing voi luc mau. Luc mau = 80%, 2-side tgftLZ =0.83




Design effect — Hiéu (g thiét ké

Céac cong thurc tinh ¢& mau dya trén phuong phap chon mau ngau
nhién don gian (simple random) — mét giai doan

V61 cac nghién cliru dung cac phu:ong phap chon mau nhiéu giai doan,
dé hi¢u chinh cho sy khac biét gitra thlet ké lua chon va chon mau
ngau nhién don g1an hiéu tmg thiét ké design effect DEFF dugc sir
dung dé tinh ¢ mau

DEFF hi¢u img thlet ké : ty 1¢ g1u:a phu’O’ng sai khi dung cach chon
mau trong thiét ké lya chon vdi phuong sai khi dung phuong phap
ngau nhién don gian.

Hic¢u u’ng DEFF =3 ¢o nghla phu:ong sai mau 1on gap 3 lan phuong
sai mau néu dung chon mau ngau nhién don gian.

DEFF dugc tinh dua trén két qua nghién ctru twong tu da 1lam trén quan
thé do, néu khong cO nghién ctru tuong tu thi DEFF duogc udc tinh.

V61 chon mau 2 giai doan — thuong stir dung trong khao sat ho gia dinh
hodc diéu tra dich té - DEFF = 2
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Design effect — Hiéu tng thiét ké

ONhu vay ¢d mau thuc su can cua céc nghién ctru
s& = ¢& mau tinh cho chon mau ngau nhién don
gian X DEFF

0 Trong nghién ctru diéu tra chon mau 2 giai doan
¢d mau thuong duogc x 2 (DEFF = 2)
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Lam thé nao dé giam DEFF

= Tang SO lwvong cum/chum

= Giam sb ca thé chon tai cidc cum

= S luong ca thé chon tai cac cum bﬁng nhau

" D}‘mg phup’ng phéap chon mau ng?u; nhi€n hé th61~1g
dé chon do1 tuong tai giar doan cudi cua chon mau

= Cho rPQt ¢d mau 6,000 ho gia din}}, chon 300 cum,
ta1 moO1 cum ch(gn 20 ho gia dinh tot hon la ch(?n
200 cum v61 mo1 cum 30 ho gia dinh DEFF gan
vO1 1.5 hon 1a vo1 2.0.
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Ap dung cac cong thirc tinh ¢& mau
cho cac thiét ké nghién ctru khac nhau

hién ciru cat ngang (xac dinh ty 1¢, mean?)
hién clru cdt ngang c6 so sanh cac ty 1&
hién ctru thuan tap

hién ctru bénh chirng

hién ctru thr nghiém 1am sang
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Cac y€u t6 can nhac trudc khi tinh co
mau
e Xac dinh loai sb liéu: udc tinh hay so sanh ty 18, ty suat, tri s6 trung
binh, d¢ 1éch chuén

e Xac dinh test thong ké st dung: kiém dinh mot mau hay kiém dinh 2
mau (one-sample test or two-sample test)

o St dung test théng ké so sanh mot chiéu hay hai chiéu: one-side or two
sides test

e Xéc dinh cac tri s6 cho luc mau (power), d0 chinh xac tuyét doi, su
khac biét

e Luya chon cong thitc tinh c¢& mau

e Xac dinh DEFF design effect

o Lua chon phuong phap tinh ¢& mau — tinh tay hodc sir dung phan mém
tinh ¢& mau.

Jullious , SA (2009). Sample Sizes for Clinical Trials. Boca
Raton: CRC Press
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Cac phan mém cd mau ho tro

= OpenEpl
= PS — Power and Sample Size Calculation
= EpiCalc 2000

= PASS — Power Analysis and Sample Sizell
(commercial software)

« Stata (commercial software)
= \Web-based calculator
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Nghién ctru cat ngang

= Xac dinh mot ty 1€ hay mot tri s6 trung binh trong
quan thé.
- Cong thtrc tinh ¢& mau xac dinh 1 ty 1¢ hay 1 trj s6 trung
binh
« Khong so sanh cac ty 1€, gia tr1 trung binh trong cac
nhom
= Testing hypothesis cho ty 1€, gia tr1 trung binh
= Phan tich c6 so sanh ty 1¢ hoac tri s6 trung binh
gilta cac nhom

- Cong thuc tinh ¢& mau so sanh 2 ty 1¢
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Nghién ctru cat ngang

= Truéc khi tinh ¢& mau xac dinh trong phan
tich bién roi rac (categorical) hay bién lién tuc
(continuous) sé dong vai tro quan trong trong
phan tich.

= Néu bién roi rac, ding céng thic xac dinh ty
8.

= Néu bién lién tyc ding cdng thirc cho xac dinh
gia tri trung binh.
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Colculate |
_ Clear |

Nghién ciru cat ngang — chi Xac dinh
ty 1€, khong so sanh - OpenEpi

Sample Size for % Frequency in a Population (Random Sample)

1000000 :
Population size large.mes AN

ici Between 0 & 9999
Anticipated % frequency(p) i " Jse 50%
‘Confidence limits as +/- percent of 100 Absom%mdsion
Design effect {for complex sample 1.0 for random
surveys=DEFF) sample
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Vi du

= Mgt trung tdm y té mong muon wéc tinh ty 18
mac lao trong so tre <5 tuoi tai dia phuong ho
ChUing ta can c¢& mau |a bao nhiéu tré?

= Po chinh xac mong mudn 5%, do tin cay 95%.

= Biét rang ty 1& thuc trong quan thé khdng vuot
qua 20%.

Lwanga S.K & Lemeshow. Sample Size
Determination in Health Studies. WHO: 1991
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Vi du/thuc hanh

= Nghién ctru vé ty 1¢ khach hang hai 1ong véi mot
dich vu y té.
o Két qua mong doi 1a chua biét. Coi nhu 50% s6 khach
hang hai long vai dich vu.
> PJ chinh xac 45%-55%.
= Tinh ¢& mau?




Nghién ctru cat ngang c6 so sanh cac
ty 1€ trong cac nhdm-OpenEpi

Sample Size for Cross-Sectional & Cohort Studies

Two-sided confidence level(%) {1-alpha) usually 95%
Clear Power (1-beta or % chance of detecting ) Usually 80%

Ratio of Unexposed to Exposed in sample For equal samples, use 1.0

Percent of Unexposed with Outcome Between 0.0 and 99 9
Please fill in 1 of the followang. The others will be calculated.

Odds ratio

Percent of Exposed with Outcome Between 0.0 and 999

Risk/Prevalence Ratio

RiskiPrevalence difference Between -89 .99 and 99.99
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Vi du/Thuc hanh

e Mot du an tlen hanh nghlen ciru khao sat ban dau
trén cong dong dan cu vé kién thirc HIV, hanh vi
nguy co.

e Udc tinh ty 1€ nguoi dan co kién thirc vé ding
toan dién v€ phong chong HIV tai khao sat ban
dau = 50%; (Cac ty 1¢ ban dau cua cac chi so tac

dong la khong duoc biét trude khi khao sat va
duoc gia dinh la O 50)

e Du an mong muon ty 1€ nguo1 dan co klen thirc
toan dién dung vé HIV tai khao sat cudi ky ting

1€n 65% (tang 15%)
o C& mau can thiét 1a bao nhiéu?
D rlSMS




Nghién ciru thuan tap — cohort studies

Sample Size for Cross-Sectional & Cohort Studies

Two-sided confidence level(%) h {1-alpha) usually 95%
Clear Power (1-beta or % chance of detecting ) - Usually 80%

Ratio of Unexposed to Exposed in sample - For equal samples, use 1.0

BE c-tveen 0.0 ana s00

Please fill in 1 of the followang. The others will be calculated.

Percent of Unexposed with Outcome
QOdds ratio

RiskiPrevalence Ratio

Percent of Exposed with Outcome - Between 00 and 999

Risk/Prevalence difference - Between -89 .99 and 99 .99
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Vi du/thuc hanh

« Mot nha dich té hoc dang 1ap ké hoach nghién ctru dé diéu
tra kha ning ctia ung thu phoi c6 lién quan dén viéc phoi
nhiém téi mot loai 6 nhiém khong khi duoc xac dinh gan
day. C& mau can thiét cho mdi nhém phoi nhiém va khong
phoi nhiém?

o Udc tinh bénh xuat hién & 6% nhimg nguoi khong phoi
nhiém v&i 6 loai 6 nhiém khong khi va & 12% nhiing ngudi
phoi nhiém véi 6 nhiém khong khi.
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Nghién ctru bénh chirng - Case
control

Clear

Sample Size for Unmatched Case Control Study

Two-sided confidence level h (1-alpha) usually 95%
Power(% chance of detecting) Usually 80%

Ratio of Controls to Cases For equal samples, use 10
Percent of controls exposed Between 0.0 and 99 99

Please fill in one of the followang. The other will be calculated.

QOdds ratio

Percent of cases with exposure Between 0.0 and 99 99
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Vi du/thuc hanh

e Tai mot khu vuc, bénh ta 1a mot Vén de suc khoe
nghiém trong, khoang 30% dan so bi tin rang sir
dung nudc tr cac nguon bi 6 nhiém. Mot nghlen
ctru bénh chung v€ su lién quan glua bénh ta va
vigc phot nhiém v&i nguon nude bi 6 nhiém dugc
tién hanh.

e Udc tinh OR Xap Xi bang 2, véi do tin cay 95%.
C& mau can thiét cua moi nhom la bao nhiéu?

Lwanga S.K & Lemeshow. Sample Size
Determination in Health Studies. WHO: 1991
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C& mau cho nghién ctru thir nghiém
lam sang (RCT)

Sample Size for Cross-Sectional, Cohort, & Randomized Clinical Trial
Studies

-{1-ah:|ha] usually 95%

Usually B0%
Ratio of Unexposad to Exposed in sample For equal samples, use 10
Percent of Linexposed with Outcome -Ehutwmnl].mdﬂg.g

Please fill in 1 of the following. The others will be calculated

Two-saded confidence level%)

Power (1-beta or % chance of detecting )

Odds ratio

Percent of Exposed with Outcome

RuskiPrevalence Ralio




Vi du/thuc hanh

o Tai giai doan 1 cta thir nghiém lam sang vé tan so
cac tac dong bat loi ctia mot loai thude méi. Hai
nhom nhu nhau dugc lya chon ngau nhién vao
nghién ctru, 1 nhom sé dung thudc va mot nhom
dung placebo.

e Hiéu qua do ludng du kién sé xay ra & 2% nhom
dung placebo va 4% & nhom dung thude thir
nghiém.

e Cd mau cua cac nhom sé& 1a bao nhiéu?

D0 tin cay 12 95% va luc mau 1a 80%?
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C& mau cho udc luong mot gia tri
trung binh

:

\

EpiCalc2000

JCISMS



Vi du

« Mot nghién ctru vién muon xac dinh huyét 4p toi da
trung binh ctia nhém ngudi tudi 45-50 tal thanh pho
Thal Nguyén.

* Qua cac nghién ctru trude day udc tinh do 1éch
chuan 25 mmHg
e Mong muon d¢ chinh xac SmmHg

e Tinh ¢ mau can thiét?




C& mau cho so sanh hai tri s6 trung
binh ctia hai nhom

Sample Size For Comparing Two Means

Confidence Interval % (two-sided) h Enter 4 value between 0 and 100, usuall 95%

- Enter a value between 0 and 100, usually 80%
Ratio of sample size (Group 2/Group 1) -

Group 2
Mean - - of Difference

Std. Dev. -Ent«S:d Deviation OR Vanance of each indiidual group
=i

Power

Group 1

Variance




Vi du/thuc hanh

° Nghién ctru vé ap luc mau trong nhom st dung thudc tranh
thai uéng va nhom khong sir dung. Gia sir chung ta cho
rang huyet ap tam thu thuc sy (SBP) ctua nhirng nguoi 35-
39 tudi c6 udng thude tranh thai binh thuong phéan bo 1a
132 86mmHg vO1do 1€ch chuan 15,34mmHg. Tuong tu
v6i nguoi khong udng thudc tranh thai, SBP phéan bo binh
thuong la 127.44 mmHg vo1 do 1éch chuan la 18. 23mmHg
Néu chiing ta mong muon mot ¢o mau bang nhau ¢ ca 2
nhom thi ¢& mau toi thiéu 1a bao nhiéu dé xac dinh ra sy
khac biét voi do tin cay 95% va lyc mau 1a 80%.
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Nghién ciru cat ngang - C& mau cho
testing hypothesis — mot ty 1€

= EpiCalc2000

= Ty 1€ bénh nhan dugc chira kho1 mot loai ung thu cu thé
sau 5 nam diéu tr1 duoc bao cao trén cac tai li€u la 50%.
Mot nha di€u tra mudn ki€m tra gia thuyét rang ty 1€ chira
tri nay ap dung 6 mot co so y t€ tuyén huyén. C& mau to1
thi€u can thi€t 1a bao nhi¢u?

- Do tin cay 1a 95% dé xac dinh ty 16 thuc té chi 1a 40% véi
muc v nghia thong ké 5%.
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