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Mo hinh nghién curu

e Thuwc nghiém (can thiép) va quan sat

 Nghién ctu thwc nghiém
— Phan nhém ngau nhién ?

 RCT va quasi-randomized hoac thir nghiém tw nhién (natural
experiments)

 Nghién ctru quan sat
— Phan tich vamo ta
— Phan tich
* NC theo th¢i gian, bénh chirng
- Mo ta

« Calam sang, NC cat ngang
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Phan biét mo hinh nghién cuu

Did investigator
assign exposures?

l

Yes No
Experimental study Observational study
| I
Random allocation? Comparison group?
| |
Yes No Yes No
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it trial Direction?
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Figure 1: Algorithm for classification of types of clinical



Exposure va outcome

Cohort study :

> Outcome

Exposure |

Case-control study

B Outcome

Exposure <

Cross-sectional study
Exposure

)

Outcome

Time

Figure 2: Schematic diagram showing temporal direction of

three study designs
and Schulz KF 2002. An overview of clinical research. Lancet 359:57-61.




Két qua: tinh hop li (validity)

* Internal validity (hop li ndi tai): két qua cé dang
tin cay khong?

» External validity (hop li ngoai tai): két qué t doi
tvong nghién ctru co thé khai quat héa cho
quan thé Ion hon?
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Két qua c6 dang tin cay?

Nubi ché/meo trong > Giardiasis
OR=7.3
Lién quan that? Bias?
nhan qua Confounding?
khong phai nhan qua Chance?
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e Khai niém vé bias
e Thé loai bias
e Phong nguwa biases

 Canh giac
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Errors (sai sot)

» Sai sé6t ngau nhién (> dé chinh xac thap)

Random error (- low precision)

« Sai sé6t c6 hé thong (= giam tinh hop li)

Systematic error (= low validity)
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Chat lwong cia mét wéc so (estimate)

Khong chinh xac

Chinh xac Chinh xac
& hopli nhwng khong
Hop li

Sai ngiu Saj sot co hé
nhién thong (Bias) !

(random

error) !
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Po chiéu cao:

e Dung thudc day (do nhiéu ngudi do)
— thiéu chinh xac
— error
e Thuwdc bidun/co
— systematic error

— bias (khdng thé diéu chinh duoc)
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Dinh nghia bias

Bat c sai sot co hé thong (systematic
error) trong mot nghién ctru dich té hoc
c6 thé dan dén két qua sai vé mai lién hé
gilra exposure va disease

Dao déng c6 hé thong cua gia tri do lwong so
v&i gia tri that (J. Last)

Systematic variation of measurements from
the true value (J. Last)
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*Sai sot trong qua trinh thu thap dir lieu, phan tich,
dién giai, cong bo, va duyét dir liéu

*Co thé xay ra trong bat cr giai doan nao trong
nghien cru (thiét ke, thwe hién, hay trinh bay)

*Co6 thé xuat phat tlr nha nghién clru hay doi tvong
nghiéen cuu

eXay ra trong cac nghién ciru thurc nghiém va
nghién cru quan sat
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 Bias trong chon lya doi twong
(Selection bias)

e Bias trong thong tin (Information bias)

e Confounding
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Selection Bias
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Selection Bias

MOt loai “Systematic error” hé qua twr viéc
chon doi twrong nghlen cutru hay cac yeu to
anh hwdng dén viéc tham gia cla doi
tvong

— Két qua co thé khac vai tri s thuc néu thu
thap tr toan bd quan thé

e Xay ra trong tat ca nghién ctru

» Khong thé diéu chinh khi phan tich. Can
phai tranh hay giam kha nang selection
bias
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Nhirng loai Selection Bias

e Bias tinh nguyén: Volunteer bias
e Bias mau: Sampling bias

 Bias lanh manh: Healthy worker effect
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Selection bias

trong nghién ctru bénh chirng
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Selection Bias — Nghiéen ctru bénh chirng

Cases Controls A
liver cirrhosis trauma ward
Heavy alcohol use 80 40
Light/no alcohol use 20 60
OR=6

Bénh: chon tr khoa cap cu, b&nh nhan bj tai nan xe co

Tinh dai dién?
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Selection Bias — Nghiéen ctru bénh chirng

Cases Controls A Controls B
liver cirrhosis trauma ward non-trauma
Heavy alcohol use 80 40 10
Light/no alcohol use 20 60 90
OR=6 OR=36
Chon tir khoa Chon tw cac
cap cuu khoa khac
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Diagnostic Bias

Diagnostic dé cap den viéc chiing ta biét trwérc yéu
td6 phoi nhiém

Cases
) Controls
uterine cancer
Takes oral a ﬁ b
contraceptives
Does not take oral c d
contraceptives

e Dung OC = ra mau = tang nguy co phat hién ung thu t cung

« Uéc tinh cao hon thwe té (Overestimation)
“a” = overestimation of OR
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Admission Bias

Nhém bénh cé yéu té nguy co’ c6 kha nang nhap vién
cao hon nhom chirng

Cases of Controls from
lung cancer surgical wards
Contact with asbestos a ﬁ b
No contact with
asbestos ¢ d

e Giao suw, sép bd mdn hd hap, chuyén gia hang dau vé phoi
nhiém asbestos, 145 bai bao khoa hoc trong li lich

« Ca bénh ung thw phoi phoi nhiém asbestos khong dai dién
cho cac bénh nhan ung thw phoi

 Overestimation of “a” = overestimation of OR
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Survival Bias

Cr!i c6 ngw®i con song (ttr moét bénh nguy
hiem) tham gia vao cong trinh nghién ctru

Cases of

haemorrhagic fever Controls
Exposed to “lethal” a ﬂ b
Not exposed to
“lethal” c d

e Phoi nhiém yéu t6 nguy co “lethal” dan dén chét sém

 Underestimation of “a” = underestimation of OR
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Non-response Bias

Papanicolau test Cases of
. Controls
cervical cancer
Did not have test a b
Had test C d ﬂ
Total 1000 1060

e Nhoém chirng dwoc chon tir nir & nha ho: 13000 nha lién lac =
1060 tham gia

* Controls chu yéu la ndi tro, kha nang tham gia xét
nghiém thap hon phu nir di lam

 Underestimation of “d” = underestimation of OR
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Selection bias trong nghién curu

theo thoi gian (prospective study)
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Non-response Bias (khong tra |¢i, khong

tham gia)

Lung cancer

yes no
Smoker 90 910 1000
Non-smoker 10 990 1000
_ %0 10 _
1000 1000
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Non-response Bias (khong tra |¢i, khong

tham gia)

Lung cancer
yes no

10% of smokers S
dare to respond | Smoker < 9 91 100>

Non-smoker 10 990 1000

9 10

R= : =9
100 1000
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Non-response Bias (khong tra |¢i, khong

tham gia)

Lung cancer

yes no
Smoker 910 955
Non-smoker 10 990 1000

RR=2 . 19 47 50% bénJ1 nhan hat thudc 14
955 1000 b cudc (khong theo dbi dwoc)
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Loss to follow-up

 Bias do khac biét vé "loss to follow-up" gi(ra
hai nhom
e Vidu
— Nghiéen ctu bénh trong nhom di dan
— Di dan thuworng vé qué khi mac bénh
— lost to follow-up

— ti 1& mac bénh thap hon trong nhém
exposure (=di dan)
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Toi thiéu hoa selection bias

e Xac dinh quan thé nghién cu cu thé

« Xac dinh bénh va chirng cu thé qua tiéu
chuan ranh mach

e Bénh va chirng phai xuat phat tir mot quan
thé
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Information bias

(Bias thong tin)
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Information Bias

Systematic error trong viéc do lvong va thu thap
thong tin / di liéu

Khac biét vé tinh chinh xac cla

— exposure gilra nhom chirng va nhéom bénh

— outcome gitra nhém chirng va nhém bénh

Poi twong cé thé dwoc phan nhém sai trong khi
phan tich
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Misclassification (phan nhom sai lac)

La mét dang "measurement error” dan dén phan
nhom exposure hay outcome sai

Non-differential

* Random error

« Khong lién quan dén
exposure hay outcome

 Khong phai la bias

e Lam suy giam murc do
trong quan

Differential

e Systematic error

« Khéng lién quan dén
exposure hay outcome

* Bias

» Lam sai lac mdi twong

guan
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Hai loai information bias

e Bias trong bao cao (reporting
bias)

— Nh& sai -- Recall bias

 Bias quan sat vien (Observer
bias)

— Phdng van -- Interviewer bias

— Theo doi -- Biased follow-up
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Nhé sai -- Recall Bias

Bénh nhan nhé vé yéu to phoi nhiém khac véi nhém chirng

Mothers of
Children with
. Controls
malformation
Took tobacco,
alcohol, drugs a ﬁ b
Did not take c d

« Ba me v&i con bj dj tat s& nhé yéu té phoi nhiém trong qua khu tot
hon la nhirng ba me trong nhém chirng véi con khdée manh

 Overestimation of “a” = overestimation of OR
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Phéng van -- Interviewer Bias

Ngw&i phéng van hoi bénh nhan va nhom chirng khac
vé yéu to phoi nhiém

Cases of
) L Controls
listeriosis
Eats soft cheese a ﬁ b
Does not eat c d
soft cheese

« Nha nghién ctru c6 thé dat cau hdi listeriosis vé tiéu thu
cheese

 Overestimation of “a” = overestimation of OR
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Theo doi -- Biased Follow-up

Trong nghiéen ctru theo thoi gian, nhém khong
phoi nhiém c6 thé it c6 kha nang chan doan hon
nhém phoi nhiém

 Vidu
- Cohort study nghién ctru yéu t6 nguy co vé u
trung bieu mo (mesothelioma)
- Kho chan doan bang histology

- Histologist c6 thé chan doan mesothelioma
néu biét bénh nhan tirng phoi nhiém asbestos
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Non-differential misclassification

« Phan nhom sai khong tuy thudc vao tri s6 cac bién
khac

— Phan nhém phoi nhiém khong lién quan gi dén bénh
dang nghién ctru, hoac

— Phan nhém bénh khong lién quan gi dén yéu td phoi
nhiém
e Hé qua:

— Giam moi twong quan (“bias towards the null”)
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Non-differential misclassification

Cohort study: Alcohol = laryngeal cancer

No misclassification Inmden_ce RR
per mill

1,000,000 drinkers 50 5.0

500,000 nondrinkers 10

50% drinkers misclassified

500,000 drinkers 50 1.7

1,000,000 “nondrinkers” 30
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Non-differential misclassification

Cohort study: Alcohol = laryngeal cancer

Incidence

No misclassification : RR
per mill

1,000,000 drinkers 50 5.0

500,000 nondrinkers 10

50% drinkers & 33%
nondrinkers misclassified

666,667 “drinkers” 40 1.2
833,333 “nondrinkers” 34
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Bias trong nghién ctru theo thoi gian

Loss to follow up
— Ngudn chinh trong nghién ctru theo thoi gian

— Gia dinh rang tat ca khong mac bénh?

Ascertainment bias va interviewer bias

— Dang quan tam: Biét yéu t6 nguy co c6 thé anh hudng
dén cach xac dinh bénh / outcome

Non-response, refusals

— Khong dang quan tam may: Bias xay ra khi co6 lién
quan dén yéu té nguy co va outcome

Recall bias

— Khdng c6 van dé gi quan trong: Phoi nhiém du75c¢ xac
dinh luc tham gia nghién ctru
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Bias trong nghién ctru theo thoi gian

e Ascertainment bias, participation bias,
interviewer bias

— Exposure va outcome c6 thé da xay ra =
differential selection / interviewing

e Recall bias

— Bé&nh nhan c6 thé nhé yéu to phoi nhiém
khac voi nhom chung
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Giam information bias

e Chuan héa bd cau héi hay phuong tién do lvong

e Phuong tién thu thap di lieu ap dung cho cung
nhon bénh va nhém chirng

e Dung nhiéu ngudn thdng tin
— Questionnaires
— Thiét bi do lvdng truc tiép
— Registries
— Case records

e Dung nhiéu nhém chirng
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BoO cau hoi -- Questionnaire

Cau hdi “closed”, cu thé va chinh xac; tranh cau
héi “open-ended”

Dung nhiéu cau hoi dé thu thap dir liéu cho mét
gia thuyét

“Nguy trang” cau hai vé gia thuyét bang nhirng
cau hoi khong lién guan nhau

Th nghiém va hoan thién b6 cau haoi trudce khi ap
dung

Chuan héa ngudi phdng van, dung md hinh (nhu

mudn, chén, li, tdch) dé hdi cac cau hdi mang tinh
dinh lvong
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Giam sai sé6t trong nghién ciru

Error

A

Random error
(chance)

Systematic error (bias)

Source: Rothman, 2002
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Yéu t6 confounding

« Nham lan anh huwdng clia mét exposure (yéu to
phoi nhiém) voi mot yeu to ngoai tai (extraneous
variable).

« Udc sd cla dnh hwdng clia exposure co thé do
anh hwdng cua covariate.
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an cua confounder

Confounder

Exposure Outcome

Ca hai exposure va confounder déu co lién quan
dén outcome.

Ngoai ra, yéu td confounder cé lién quan dén
exposure.

Nhung yéu to confounde khdng nam trong “causal
pathway”.
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Confounding

Khac biét vdi selection bigs va information bias, vi
né co6 thé danh gia va diéu chinh trong khi phan
tich

Differs from selection and information bias
because it can be evaluated and controlled to
some extent in the analysis phase of the study
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M6t vi du vé confounding

Udng ca phé trong
khi mang thai

Maternal coffee
consumption
during pregnancy

v

Con c6 trong
lvong khi sinh
thap

v

Delivery of low
birth weight infant
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M6t vi du vé confounding

Low Birth Normal Birth
Weight Weight
Ca phe 170 96
Khong ca phe 90 88
Chuwa dieu chinh:

OR = (170)(88) / (96)(90) = 1.73
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Phan tich trong nhém hat thuoc la

Low Birth Normal Birth
Weight Weight
Caphé 160 16
Khong ca 80 8
phé

OR,..... = (160)(8) / (16)(80) = 1.00
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Phan tich trong nhém khdng hut thuoc la

Low Birth Normal Birth
Weight Weight
Coffee 10 80
No Coffee 10 80

ORnon-smokers = (1 0)(80) / (1 0)(80) =1.00
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Bang chirng vé confounding

OR,, 4. =1.73
ORsmokers =1.00
OR =1.00

non-smokers

Mdi twong quan gitra udng ca phe va trong lvgng khi sinh
bi “confounded” bai hut thudc 1a. Trong thuc té, khong
c6 mai lién hé nao gilra ca phé va trong luvong khl sinh
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M6t vi du vé confounding

Hut thubc 1a khi
mang thai

Udng ca phé khi
mang thai

v

Trong lvgng con
khi sinh
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Smoking No Smoking
Coffee 176 90
No Coffee 88 90

Crude OR = (176)(90) / (90)(88) = 2.00
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Hut thubc 1a khi
mang thai

Udng ca phé khi
mang thai

v

Trong lvgng con
khi sinh
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Hat thuoc la va trong lwong khi sinh

Low Birth Normal Birth
Weight Weigh
Smoking 240 24
No Smoking 20 160

Crude OR = (240)(160) / (24)(20) = 80.0
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Panh gia moi twong quan

Epidemioloqic association: true or false

Khong c6

Association ? —_—

o\
Co

Selection Bias va do lwong? —_— False

Khéng cé \L Co tha association
Confounding ?
Kho co thé
\I/ Co thé
Chance ? —_—

Kho cé thé \L

True association
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Tom luwoc

 Hop li noi tai (Internal validty) va hop li ngoai tai
(external validity):

— Thiét ké nghién ctru
— Phuong phap do lvong
— Phan tich
* Biases
— Selection bias

— Information bias

— Confounding bias
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