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Dan nhap

Dich t& hoc nghién ctru phan bd bénh tat trong quan thé va cac
yéu té anh hwéng dén bénh tat

Dinh nghia d&n dén 2 cau hoi:
. Lam thé nao dé do lwdng bénh tat va sw phan bé cla bénh tat?

Lam thé nao dé do luong sw két hop vé su xay ra bénh & cac
quan thé khac nhau

{ 1 . €

Néi dung trinh bay

I. Do lwéng tan sbé
[I. Po lwéng sw két hop

-} Alden Henderson N
W Active11h ago

26 Jul 2021, 21:56
Thank you for using count compare and communicate. Very

simple words but complicated to do. We must communicate our
@ studies to others
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Topic 1

Measures of frequency
Do luwong tan so

Po luwong tan so

1. Céc phép do tan sb bénh tat bang toan hoc
1.1. Dém/tan sb

1.2. Phan sb
= Tysb Ratio
= Ty suét Rate

= Tylé (%) Proportion (percentage)
2. Do lweng tan sé bénh tat trong dich t& hoc
— Ty |&@ mac méi
— Ty lé hién méac
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1.1. S6 dém

« 86 do co ban va don gian nhat — con sé tuyét déi ctia nguwdi
mac bénh hay dac diém ma dich té quan tam

+ Bém s6 bénh nhan mac rét htru ich cho cong tac giam sat bénh
dich dé phat hién s&m vu dich

« Heru fch cho cong tac hanh chinh va 1ap ké hoach y té
v S goi ORS can dé diéu tri tiéu chay trong 1 tuan/thang
v' S6 gudrng bénh trong mot tinh

1.1. S8 dém — Vi du
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_Pham HV, Doan HT, Phan TT, Minh NN,
Ecological factors associated with dengue fever in a Central Highlands province, Vietnam. BMC Infect Dis. 2011;11:172
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1.1. S8 dém — Vi du

Tink/TP Téng sd ca Hom nay T vong « Tinh/thanh nao
nghiém trong hon ?
TP Ho ChiMinh  194.108 +3.934 7.810 * Phu thudc vao:
- Dan sé nguy co
Binh Dwong 86.050 +4.868 716 « Phuong phap bao
cao
Dong Nai 20.47 +743 157 = Dinh nghta ca bénh

https://ncov.maoh.gov.vn/vi/web/guest/trang-chu - 26 08 2021

1.1. S6 dém - han ché

+ S06 dém clia mot bénh (vi du s6 méc COVID-19, s6 mac SXH
phu thudc vao kich thwéc quan thé cé nguy co méc bénh trong
mot dia phwong

 —Sbngui clia quan thé c6 nguy co’ cang cao thi ky vong sb
mac cang cao

« Thoi gian quan sat cling anh huwéng dén tan sé mac bénh. Thei
gian quan sat cang dai thi s BN ghi nhan cang nhiéu

S6 dém khong c6 thong tin caa nhirng ndi dung trén!

10
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1.2. Phan so

Cé 3 s6 toan hoc thuéng sir dung:

~ Ty sb (ratio)

— Ty suét (rate)

~ Ty lé phan trdm (percentage)

Thé hién mdi lién quan gitra s BN hay 1 két qua (it s6) voi
kich thuréc ciia quan thé ma sé BN xay ra (mau sb)

T& sé va mAu sb cAn dwoc dinh nghta cu thé

Dich t& hoc luén d& cap dén “s6 BN trong 1 quan thé + thoi
gian”
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1.2. Phdan s6 — Ty s6 (Ratio)

Dictionary: “The value obtained by dividing one quantity by
another.”

L]

L]

La két qua cia 1 sé chia cho 1 sb (thwong sb)

Twr s6 va mau sb co thé doc 1ap hay co lién quan dén nhau
“Ty s6” |a thuat ngtr bao gdm ca ty suét (rates) va ty &
(proportions)

Thudng thé hign 1a: X

] y
Vi du: BMI, ty s6 nam/nir

12
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EXAMPLE: Calculating a Ratio — Different Categories of Same Variable

Between 1971 and 1975, as part of the National Health and Nutrition Examination Survey (NHANES), 7,381 persons
ages 40-77 years were enrolled in a follow-up study.’ At the time of enrollment, each study participant was
dlassified as having or not having diabetes. During 1982-1984, enrollees were documented either to have died or
were still alive, The results are summarized as follows.

Original Enroliment Dead at Follow-Up
(1971-1975) (1982-1984)
Diabetic men 189 100
Nondiabetic men 3,151 81t
Diabetic women 218 72
Nondiabetic women 3,823 511

Of the men enrolled in the NHANES follow-up study, 3,151 were nondiabetic and 189 were diabetic. Calculate the
ratio of Ty s6 khong tiéu dwong / tiéu dwong
Nam = 3.151/189 va NU = 3.823/218

14
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1.2. Phan sb - Ty lé (Proportion)

« Tylé: T sb (a) bao gébm trong mau sb (a+b)

« Thuong thé hién Lb x 100 (10", thuong 12 ty 18 %)
a+t

+ Vidu” S6 tré tir vong so sinh trong tdng sé tré sinh ra

Sé tré t&r vong so sinh

T, - = , 100
Tbng sb tré sinh ra sbng + tré tir vong so sinh

x
A0

— Dictionary: “"Mét loai ty 1& ma tlr s6 bao gém trong mau sé

Kleinbaum et al. ActivEpi

15

EXAMPLE: Calculating a Proportion
Example A: Calcuiate the proportion of men in the NHANES follow-up study who were diabetics.
Té sb = 180 nam gi&i tiéu duwong
Mausé  =tdng s6 nam =189 +3.151 = 3.340
Tylé =(189/3.340) x 100 = 5,66%

Example B: Calculate the proportion of deaths among inen.

deaths in men
100 deaths in diabetic men + 811 deaths In nondiabetic men
011 deaths in men

Numerato

Notice that the numerator (911 deaths in men) is a subset of the denominator.

Denominator =  all deaths
911 deaths in men + 72 deaths in diabetic women + 511 deaths in nondiabetic women
1,494 deaths

[ |

Proportion = 911 / 1,404 = 60.98% = 61%

16
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1.2. Phdn s6 - Ty suat (Rate)

S6 do mirc d6 nhanh cham ma van dé& quan tam xay ra
Thuwéng thé hién: x
wong thé hién e

y

VD: S6 mic méi Parkinson’s trén 1,000 n3m - ngudi theo doi

S6 mac maéi Parkinson's
X 1000

Téng th&i gian quan sat ddi twong khdng mac bénh

Thoi gian, dia diém va quan thé phai duoc néu ra trong méi loai
ty suat

Trong ty suét thi t&r s6 khéng bao gém trong mau s

Kleinbaum et al. ActivEpi

17

Thuat todn dé phan biét ty s6, ty & va ty suit

Thoi gian

18
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2.1. Po luong tan sé bénh tat — Ty & mac meoi

Po Iwerng s6 mac méi cla 1 bénh trong 1 khoang th&i gian
— Hdru ich trong suy luan nhan/qua
— Kho uvéc tinh

— Theo doi theo théi gian (nghién ctru cohort)

Dictionary: “The number of new health-related events in a defined
population within a specified period of time. May be measured as
a frequency count, a rate or a proportion”

Kleinbaum et al. ActivEpi

19

2.1. Po luing tan sd bénh tat — Ty [é mac mai

Sé ngudi mic bénh trong mét khoang theri gian nhat dinh

S& ngwoi trong quan thé & dau ky

Mot ty 1e
Giatri: 0-1

20
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2.1. Po luong tan sé bénh tat — Ty & mac meoi

Vidu

— O 1 dia phuong, ctr 1000 ngudi c6 4 BN mac bénh A trong 1
nam: | = 4/1000 = 0.004 or 0.4%

— O 1 dia phuwong c6 10.000 ngudi, ghi nhan 11 ngudi mac
bénh B trong 1 nam: | = 11/10.000 = 0.0011 or 0,11%

— In a skin-cancer free population of 10,000 there are 11 new
cases of skin cancer: | =11/10, 000 = 0.0011 or 0.11%

In a county with 2000 children within pre-school age there have
occurred 20 new cases of leukemia within 10 years.

Incidence (Cumulative incidence)

21

2.1. Po luwdng tin sb bénh tat — Ty & hién mac

Po lwéng sé trweng hop bénh hién cé tai mot thoi diém hosc
trong mot khoang théi gian cu thé

R4t hiru ich dé dinh lwong ganh nang bénh tat (vi du: strc khoe
cong ddng)

Twong déi d& worc tinh

Thiét ké nghién ctru cét ngang

Dictionary: “A measure of disease occurrence: the total number
of individuals who have an attribute or disease at a particular
time (or period) divided by the population at risk of having the
disease at that time or midway through the period. It is a
proportion, not a rate.”

22
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2.1. Do luong tan sé bénh tat — Ty [é hién mac

« Vidu:
— O 1 dia phuong c6 1000 nguei, hién coé 4 BN mac bénh A
trong 1 nam: = p =4/1000 = 0.004 or 0.4%
— Trong cdng dbng véi 10.000 ngwdi va hién cé 4 BN méc ung
thw da: = p =4/10,000 = 0.0004 or 0.04%
+ Trong dich té hoc, sw xuét hién cta bénh thuong lién quan
dén quy mo dan sb
* Trong mét quan voi 3.000 dan, ghi nhan xay ra 3 trudng hop
mac bénh bach cau. Ty Ié hién mac?

23

2.1. Po luwdng tin sb bénh tat — Ty & hién mac

1 — E
2 — )
Lo T R
L re— '
; T b
S b
- E B —
1]
: 100
1/1/2019 3111272019

» Tylé hién hanh diém (point prevalence):
= Ty lé hién hanh khoang th&i gian (period prevalence)

24
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Ty (& hién mac va ty [é mac méi

Incidence « Ty Ié hién mac (Prevalence)
%9 ¢ « Ty lé mac mai (Incidence )
» T vong va khoi bénh

== Prevalence

Gl Balderisingy. 3 Fdbn
Comy y Sauder,

25

Ty (& hién mic va ty [é mic maoi

* Chung

* Phan theo gidi

* Phan theo trudng

* Phan theo gi&i va triedrng

26



10/16/2021

Ty (& hién mac va ty [é mac méi

M6t BV c6 10 phong don diéu tri noi tra
M&i ngay déu c6 2 BV dén nhap vién
Gia slr tAt ca déu diéu tri trong 5 ngay
Ty l1&é méc m&i ?

Ty lé hién hanh?

d1 d2 d3 d4 d5
Incidence 2 2 2 2 2
Prevalence | 2 4 ' 6 8 10
27
Topic 2

Measures of dssociation
Po luwong s két hop

28
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PHO! NHIEM — BENH

Bénh Khong bénh Téng

Phoi nhiém (+) a b a+b

Phoi nhiém (-) c d c+d
Téng atc b+d at+btc+d

a. Phoi nhiém va bénh
b. Phoi nhiém va KHONG bénh
c. KHONG phoi nhiém va bénh

d. KHONG phoi nhiém va KHONG bénh

a+b: Phoi nhiém
c+d: NOT phoi nhiém
atc: Bénh

b+d: NOT disease

29

Khai

niém

« Nguy co (Risk): Kha nang xay ra mot sw kién khong mong
muébn lién quan dén mét méi nguy cu thé va dan dén hau

qua

« Hau qua (Outcome): Mirc do tram trong clia moét sw co

30
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Nguy co (Risk)

« Kha nang xay ra mot sw kién (mong muén/khéng mong mudn)
lien quan dén mot mdi nguy hiém cu thé va dan dén hau qua

K

31

Kiém dinh Khi binh phuwong (Chi-square)

Kiém dinh khi binh phuong dé xem c6 s két hop gitra 2 bién
phan loai (phoi nhiém va hau qua)

Gia thuyét (H, va H,)

Ho: Khéng c6 s két hop gita cac bién sb phoi nhiém (hang) &
bénh

H,: C6 sw két hop gitra cac bién sé phoi nhiém (hang) & bénh

32
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Kiém dinh Khi binh phwong (Chi-square test)

a0
XZ:Z(OEE)

O: S6 quan sat

E: Sé ky vong

Khi gia tri khi binh phuong Ién hon gia tri t¢i han hoac p <0,05 =
c6 sw két hop

Théng ké khi-binh phuong chi cho biét co sw két hop hay khéng.
N6 khong cho biét mire dd manh clia suv két hop

33

Ty s6 hguy co (RR) — Khai niém

Nguy co xuat hién bénh & nhém phoi nhiém (a + b) so v&i nhém
khéng phoi nhiém (c + d)
Ty s6 nguy co (Risk Ratio)

Ty s6 mac méi (nguy co) & nhéom phoi nhiém _ al(atb)

il Ty s6 mac mdi (nguy co’) & nhom khéng phoi nhiém  c/(c+d)
a. Phoi nhiém va bénh a+b: Phoi nhiém

b. Phoi nhiém va KHONG bénh c+d: NOT phoi nhiém
c. KHONG phoi nhiém va bénh a+c: Bénh

d. KHONG phoi nhiém va KHONG bénh b+d: NOT disease

34
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Ty s6 hguy co (RR) — Khdai hiém

Theo d&i 2 nhédm déi twong (n; va n,) sau 1 thdi gian

Nhém 1 phoi nhiém véi 1 yéu td nguy co nao do, cé k ngudi
mac bénh (k4) *
1

Ty |& mac bénh & nhém 1: P1 = =

Nhém 2 khéng phoi nhiém véi 1 yéu td do, c6 k nguoi mac
bénh (k)

2 k
* Tylé mac bénh & nhém2: p, = .n_z
Z
oR= L
P2
35
Dién giéi RR

RR > 1 (p, > p,): Yéu té nguy co' tang kha nang mac bénh

RR =1 (p; = p,): Yéu t6 nguy co khong lién quan dén kha
nang mac bénh

RR < 1 (p; < p,): Yéu t6 nguy co giam kha niang mac bénh

Risk in exposed = RR x Risk in non-exposed

36
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RR - Example

thu (2%)

+ Tim hiéu méi lién quan gitra ung thwr va chat doc A

* 11.000 ngu&i chia thanh 2 nhém va dwoc theo dbi trong 10 nam
« Nhém 1: 1.000 ngwdi phoi nhiém véi chat A, cé 20 nguwdi bi ung

+  Nhém 2: 10.000 nguei khéng phoi nhiém véi chat A, cé 100
ngu¢i bi ung thu (1%)

37

p, 0,01

RR - Example
Ung thw Khéng ung thw | Téng sé
Phoi nhiém 20 (2%) 980 1,000
Khéng phoi nhiém 100 (1%) 9900 10,000
~ p; 0,02

— Nguy co xay ra ung thw & nhém phoi nhiém véi chét doc A cao
gap 2 1an so v&i khong phoi nhiém

38
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@ Knowledge Check

« M&t nghién ctru cohort v& méi lién quan gitra hat thube va ung
thw phdi ghi nhan RR=17. Diéu nao sau day 1a cach gidi thich tét
nhat vé& RR nay?

1. Nhém hut thubc bi ung thw phéi nhiéu hon 17% so v&i nhém

khéng hut thuée

2. Nhém hut thude 14 c6 nguy co méc ung thw phdi cao gap 17

lAn so vé&i nhém khéng hut thudc

3. 17% trwdng hop ung thw phdi & nhting ngwdi hat thube 1a do

hat thudc

4. C6thém 17 trweng hop ung thw phéi & nhém hat thube

39

Khai niém odd

- Odd la ti s6 cla 2 xac xuét
« Néu p la xac sudt mac bénh thl 1-p 12 xac sudt khéng méc bénh
odd = =
1-p
+ odd > 1: kha nang mac bénh cao hon
« odd = 1: kha nang méc bénh bang khéng mac bénh
« 0dd < 1: kha ning khéng m4c bénh cao hon

40
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Tinh toan OR

» Odd mac bénh & nhém phoi nhiém (Odds of

disease among exposed) odd, = P1
11—
* Odd mac bénh & nhém khong pheoi nhiém (Odds of
disease among non-exposed) D,
Odd?_ =
£=p;

_odd;  p/(1—pq)

OR = =
odd, P2 /(1 —py)

41

Odds ratio (OR)

if the following conditions are fulfilled)
of general population)

representative of all cases)
« Bénh hiém gip (The disease is rare)

« RR c6 thé uwéc tinh tét tir OR khi (can be best estimated by OR
« Nhoém chirng dai dién cho quan thé (Controls are representative

- Nhoém bénh dai dién cho tat ca bénh nhan (Selected cases are

42
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Odds ratio (OR)

RR chi cd thé tinh trong cac nghién cttu theo thoi gian (cohort)

OR c¢6 thé tinh cho tat ¢a cac loai nhwng cht yéu 1a nghién ctru
bé&nh chirng (case - control)

43

OR —vi du
Tim hiéu méi lién quan gitra ung thw va chéat doc A
Chon 100 BN ung thwr va 100 khéng ung thur,
— Nhém 1: 100 BN ¢6 nguwdi 10 nguei phoi nhiém véi chat A

— Nhoém 2: 100 ngueri khéng ung thr €6 5 ngurdi phoi nhiém v
chatA

44
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~5/95 0,052

Tinh OR
Ung thw Khéng ung thw
Phoi nhiém 10 5
Khong phoi nhiém 90 95
Tong sb 100 100
10/90 0,111
= =3

Kha ndng xdy ra ung thu & nhém phoi nhiém véi chat A cao gap 2,11
lan so v&i khong phoi nhiém

45

Mbi lién quan gitra OR va RR theo ty 1& mac moi

10
9.

=0 I—G? -'—DD’S
8 :

fy —001

1—03
2 T
S
z 6 .......
8 51
o
O 4
34
2_
1 ; T
1 2 3

4 5 6 1 8
Relative Risk

9

Carsten Oliver Schmidt, Thomas
Kohlmann. When to use the odds
ratio or the relative risk?

Int J Public Health 53 (2008) 165-167
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Ti I (nguy co’) méc bénh 0dds mac bénh So sanh
21
Nhom 1 Nhom 2 Nhom 1 Nhom 2 RR OR
(p,) (p2) (odds,) (odds,)

0,001 0,003 0,001 0,003 3 3,01
0,01 0,03 0,01 0,03 3 3,06
0,02 0,06 0,02 0,06 3 313
0,05 0,15 0,05 0,18 3 3.35
0,10 0,30 0,11 0,43 3 3,86
0,15 0,45 0,18 0,82 3 4,64
0,20 0,60 0,25 1,50 3 6,00
0,25 0,75 0,33 3,00 3 9,00
0,30 0,90 0,43 9,00 3 21,0
0,33 0,99 0,48 99,0 3 2101

a7

Phoi nhiém

Khéng phoi nhiém

Téng sb

RR

P a/(a + b)
p2 c¢/(ctd)

OR

b
d
b+d

atb

c+d

atb+c+d

P/ =p) _a/b

p2/(1—p2) c/d

48
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Formal display

Disease
yes no
‘ yes a ‘ b
Exposed
‘ no c ‘ d

c

Prevalence'® / Incidence'™ among exposed, /, = 3
c+

and unexposed /; =

Relative Risk (RR) und aprocimation to Odds Ratio (OR) under the rare disease assumption

Iy C if & csmall C

c+d d

Conversion of Odds Ratio into Risk Ratio (Haolland, 1989; Zhang und Yu 1998)

OR V4
RR=———"__ alternatively RR=OR* — '
1—fo+fo‘ok 1=1s

1

* using cross-sectional data, '™ using longitudinal data

Carsten Oliver Schmidt, Thomas Kohlmann. Whan to use the odds ratio or the relative risk? Int J Public Health 53 (2008) 165-167

49

RR and OR

* RR va OR la 2 chi s dich té hoc phan anh mbi lién hé gitra 1
yéu té nguy co’ va bénh tat

+ RR Ia gia tri can tim

« OR I3 uéctinh cia RR

» Khi ty I8 mac bénh cao (10%) thi OR thuwong cao hon RR
(wéc tinh qua mure)

50
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