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(adjusted rate or standardized rate)
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The direct and Indirect Method of Adjusted
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Outline presentation

R Introduction : crude rate,
stratum-specific rates
R Age adjusted rate
@3 Direct method

3 Indirect method
3 Sumiary



993108 19HENVLAZDATURNIZNAY
(Crude rate and stratum-specific rates)

R MBENHNIUMIANY) DATIMYDENYEIU LaLANTIMURNILDIE

R donmneaganey (Crude Death Rate or CDR) #a Anadauuudis
ihmiinuesdaniawengu (stratum-specific rate) Tosfivssnnslundasngy
Fhhmin tuda WunoamuasaunaedasmmenguagwasmMInsngmyaIYes
Uszmnnsngulangumils

@ CDR émmadanmen qlizaslszannsngulanguuilamu og vdal luidas
FUUN WA Nedau et

R Wauislsznnseanitunguangan i lasanmewmwznguary (Age-Specific
Death Rates or ASDR) nisansauSautiisuszvinngule



A19819 . DRI 1A189819181 Uszy1ns .
(Example : Crude Death Rate of population n)

Uszdns n.

AU nauey () dnwdssnns Nj - v X|
1 0-9 100 5
2 10-19 90 10
3 20-29 110 15
599 300 30
DRNIMYRENYEIY = ﬁﬁmumﬂﬁg\‘muﬂ 7 ﬁ']l!')ﬂﬂi?dﬁ']ﬂiﬁgﬂﬁuﬂ
=30 / 300 =0.10

=10 @2 100 Uszznns



A19819 ;. 9AIT1INE8819Y e Usz¥ng V.
(Example : Crude Death Rates of population v)

Uszans .

HUHH naquarg (W) Susudssnns Nj - dnnuene Xj
1 0-9 165 10
2 10-19 75 10
3 20-29 60 10
599 300 30

ANIMYDENKEIU = MUIUMITNUNG / DUIUUITLHINITNIVNG
=80 /500 10710
=10 @2 100 Uszns



MIAUIN 2 DATINYDINNEIU LAZDATINYRNIZNAND Y
(Calculating : Crude Death Rate and Age-specific Death Rate)

R Mnualv
= gupii (stratum) u nqueng 0-4, 5-14, 15-19

= dnnume/ case naula lutugii

Z s

= nulsznnsuaaziugil

DAL NN =2 X

anMERIzIgNay = X



a3d : oasnegaveny dszyng a. nu Uszesng .
Summary : Crude Death Rate of population nand population
b Pl e

R 2HNMYDENHIUVAIUILEING N. LT 2. (NINY

R 50108y ningde Uszanns n. wazdserns v. Slama/denudsds
madedia 10 da 100 Uszmins (risk/probability of dying)

Question and Answer (Q and A)

R Moy Mswasuwlaemaansmeag ey Wunannazlslaing

R auN 1. danmewmznguegy nu

2. a9Adsenamedazens vIanInszeuaslssns lunguengen 9
(F0adHUNINTENEYRNUTEIINIMNNFNDILHN )



A0Y1 & BATINURNIZNANDY UsewIng 0.
(Example : Age-specific Death Rates of Population n)

Uszans n.

%y’unﬁ Ny PDwdsens Duuae NTIMERNILNGNDNE
Nj Xj (Xj /Nj) *100
1 0-9 100 5 5
2 10-19 90 10 11
3 20-29 110 15 14

I3 300 30



A8 : DATINIIRNIENANDIY UTLWINT V.
(Example : Age-specific Death Rates of Population %)

Usezns .

Ui NYNdIY Pnudszmns MNUME 0NIMERNILNNEIE
Nj Xj (X /Nj)*100
1 0-9 165 10 6
2 10-19 75 10 13
3 20-29 60 10 17

5% 300 30



931NN : Uszng n. uazlszang .
(Age-specific Death Rates : population nand population )

1 0-9 5 6

2 10-19 11 13
3 20-29 14 17

R WUN a0NMeRMIEnaNey Userns 2. ganhdsens a

R Mly de5eeasharenu (CDR) 299U51105 0. WiNaunu Uszmns .

R 9499 avAUsznaumMelszrmnsuadsenns n. wazlszans 2.



J Y] 1
panlsenoulszwing ¢ dadiunsnszarelszwins n.
(Composition of population : Proportion of distribution)

Useans n.

unil NyNE Mnulsenng % 2NN NUNFIBE
1 0-9 100 33 5
2 10-19 90 30 11
3 20-29 110 37 14



J o S |
99A1szneVlszng : daaumInszelsznng v.
(Composition of population : Proportion of distribution)

Uszans 2.

unil NYNdIL DIUUsEING % NTIMERNILNANDNY

1 0-9 165 55 6
2 10-19 75 25 13
3 20-29 60 20 17

R ee



MIAUIN & BRI1A8881MEIUVR 52515 0. AU Uszwng .
(Calculating : Crude Death Rates population nand v)

R aNTINYDENNENU AD o%hLaﬁ'ﬂLmudaqﬁmﬁfﬂwmé’mmmLawwzzﬂajumq
(age-specific death rate)
CDR = 2pjNj
Nj

dwsudsenns n. CDR = (0.5* 100) + (0.11*90) + (0.14* 110) = 0.10
300

dszzns 2. CDR = (0.06*165) + (0.13*75) + (0.17*60) = 0.10
300




M3fTeuneuonsImeoeneIusErINUIL¥1ns f. pulszsng .
(Comparing of CDR population nand population )

R MISauigUanNaesEnINNgNUsETINT LEUBNANNULANAINYDY
AMEMIMNYTENINYTLININYNGN

R MmsfFgungudanmmzngnegszninysznns a. nudseng 2. vands
ANNLHEIMIMLRNIENYNDE

R danFsuiisudsudanmeaguvenuraslssnng n. fulsznng v. fign
sumumsalasudndwannasdlsznaulsemns wuh dadrudsemnnsmungs
DIEHN JUANENNY A avAlsznaulserng v. AMsnszaneussngNanylas
WnNNUseang n.



Question and Answer (Q and A)

R 9NN e UsENaUMNUTEEINS U e[mqa%fwmqﬁsumu CDR safazlsdnniing
SUNU /NINEWANDDNTINEDENNENU?

R AU NHlANFNaIMsAnE, 18le, WIadouMwaNsd Wuay Nsumunsail
NEWaNDANTIONYDENNENU

R N wasesiednls? wavhlvansowSsuigunula

R gaun wassamalauiisumwsinanmsalime (CDR) szwihndszanns a. nu
Userns 2. 15197 aenUsuguey (age adjusted rate or age

standardized rate)

R N sanmelsugiu Aeezls?



oaI1lsug U
(Age-adjusted rates)

R Mmsmna 8aUsusie Wiismsadanmssunuy, answe, riaanuulsusiun
LONENNY szUINUsznnsaaIngundasmsuSauisun udsniaulang
NNOIUTTUININENLALNNMUL eI NTANFNS

msndiealdadgd 2 35
&® 1. 3Bmeass (direct method) : @anUsznnsanitiusnasgiv wiadszmns

a8 anlFlumamuaanNUSUTIU MIMUIUTULHLINUDATIMNEBENTENY
wazmstlseuauas expected number in the reference pop.

R 2. 35nN8au (indirect method) : Wanaanmammznguary Mty
ez shindrhmindelsznnsimasing uas WBeuidiaudos
observed number of death v expected number of deaths for
pop. of interest



MIAUIN ¢ 9A31UTUFIU TTN19939
(Calculating : adjusted death rate by direct method)

Notation for population of interest

Adjusted rate for population 1
— *
% py " N
2N;

Adjusted rate for population 2
= *
%Py " N
2 N;

P1j = stratum specific death rate for population 1

P2j = stratum specific death rate for population 2



A10819 : 831918 US. Mortality- single vs. married males

Columnl

Age (pop in 1000)

15-24 17,724

25-44 5,390

45-64 1,210

65-74 364

75+ 199

Total 24,887

Column 2 Column 3
Xy Py

(no. of death)  (death rate per 1,000)
39,745 2.24
26,372 4.89
37,125 30.89
33,679 92.52
64,386 323.55
201,307 8.09

Column 4

N
(pop in 1000)

3,427
23,083
18,088

5,500

2,331

52,429

Column 5

X

(no. of death)

7,327

60,337

286,535

275,818

275,135

905,152

Column 6

Py

(death rate per 1,000)

2.14

2.61

15.84

50.15

118.03

17.26



9N INBANIZNAND1Y : 1321103 single males uoz married males
(Age-specific death rates : single males rates and married males rates )

350

300 /
250
200 // = single male
=0 / = married male
100

- / /

15-24 25-44 45-64 65-74 75+




a71 : manfSeumeudasimeeganey
(Summary : comparing crude death rates)

R wuN crude death rate per 1,000 population »as single males =
8.09 uaz married males = 17.26

&R CDR married males geunnnin CDR single males 2
&R ASDR per 1,000 284 single males §in71 married males nanguas

R 29AUsznaUMNUTEEINT WUNANNUGNENNY AD
single males wui1 90% anaviseni1 45 U way

married males 51% anguisani 45 1



ATUIN - DTUIUNYAINTI
(Calculating : expected deaths)

--

]. Age shnile deat]!u marrie d death referenc]e Expectedldeaths Expected dccleaths
rate per 1,000 rate per 1,000 pop. in 1,000 single T
1 15-24 2.24 2.14 21,151 47,430 45,221
2 25-44 4.89 2.61 28,473 139,312 74,426
3 45-64 30.68 15.84 19,298 592,079 305,703
4 65-74 92.52 50.15 5,664 542,565 294,072
5 75+ 323.55 118.03 2,530 818,576 298,624
Total 77,316 2,139,980 1,018,046

Reference population: total of single and married population



R T TG PR R P TR RV TRRE
(Calculating age-adjusted rates)

® Age-adjusted death rate per 1,000 for single males

= expected death in ref. pop. using single rates
total pop. ret.

= 2,139,980
77,316

= 27.68 deaths per 1,000 pop.

® Age-adjusted death rate per 1,000 for married males
= expected death in ref. pop. using married rates
total pop. ref.

= 1,018,046
77,316

= 13.17 deaths per 1,000 pop



a7l : onslsugiueng
(Summary : Age - Adjusted Death Rates)

R aaangdugIueny a4 single males = 27.68 per 1,000  waz
anMeUsuzIuay ¥e9 married males =13.17 per 1,000

R laifFauiisunmemms sswintsznns 2 nau Tassanmedfugiuangds
35Maase wudh enadesaeamsens (risk of dying) a4 single males s
\Uuaaaizae married males nasmnnuuanuuandilaseaiamelsemnns
e



Fro81a7 2
(Exercise 2)

R Mseuiaumsanereadsennnsiangnnainy wu gauwsn early period

nuganas latent period

R Crude death rate

Population ~ No.of death  CDR per Population No.ofdeath  CDR per
100,000 100,000

900,000 862 96 900,000 1,130 126



DAIINYRNIZNGNDY
(Age-Specific Death Rates)

Age Population ~ No.of ASDRper population No.of ASDR per

group death 100,000 death 100,000

30-49 500,000 60 12 300,000 30 10

50-69 300,000 396 132 400,000 400 100
70+ 100,000 406 406 200,000 700 350

Total 900,000 862 96 900,000 1,130 126



9A31918UTUF U0
(Age-adjusted death rates)

Age group Reference  ASDR per  Expected ASDR per  Expected

population 100,000 no. of 100,000 no. of
death death
30-49 800,000 12 96 10 80
50-69 700,000 132 0924 100 700
70+ 300,000 406 1,218 350 1,050
Total 1,800,000 2,238 1,830
2,238 1,830
Age-adjusted 1,800,000 1,800,000
death rates
124 per 100,000 102 per 100,000

CDR 96 per 100,000 126 per 100,000

Reference population: total of single and married population



a7l manlseumeudnsiliugiveigning
Summary of the direction method of adjustment

R aaanmalsupumgnmwals WumdmsumsiSauiiauwn

(Hypothetical value) iant v naulasumsusulaseadnaengudn

R MaeNeaatvey (CDR) Wuanuaasdam /enugulsiuiasess
Uszmnsuu

(R @ age specific mortality rate lgann19vh standardization nliaunsn
hanSauiisunule

R Mmsdandszninisulaeaineg (standard pop. or reference pop.)

NaNudAad NN M5SEanNIlaNg NNessIUnsailaseaiun



a0 . Questions

R aanMslsugiuey Bneas Aeesls?

R M5 adjusted rate lagdsase sransoSeuiaunmsalons Lawsz?

R msh adjusted rate laeigase desmstiayaaslstne?



Ay (Y] v Y
3‘5ﬂ1§@@§1ﬂ5ﬂ;§1“@1§%13@@%

Indirectly Age Adjusted Rate Method

R gnihanlglunsainaglunui nliamnsemaanmeale viaiunnidnnumeilas
vsalinnuaanliwiuuay (unstable) vlvn ldaninsaldannamasnanguans

w1hisannsld (directly age adjusted) iniwn/dasmssanmedu thindsu
nulanaindsemnsniied/ndnw viamaemn standard mortality rate anl¥
euunNY

R wamnnnumandnale Bani Hwuamanmaell (the expected number of
death)

R Humeiioiuase (the observed number of death) v307e
Sunumeiimali (the expected number of death) 1¢ SMR

(standardized mortality ratio)
@R ilair SMR * CDR = Indirect age adjusted mortality rate (IAR)



A19819 : MIMUINATIISVF I gN 100N

R o A.¢. 1999 Fanawun eiIMNMwNauws DuIu 534,533 au 1dezIe
eNmlsa U 436 au

R Moy Ap NaNmerRNINIIWRauLIl Fediameialsa nnvsataend
nanmerznmlundsdiaoeiulsauny
&R Indirect age adjusted mortality rate wesmneaiinznnmmiiauwsiien

winls?



MIMUI : 9A51U5UF U0 I5N 100N
(Calculating : age adjusted rate by indirect method

j Nj Pj Nj* Pj
Age(vrs) RSN Dobmieps B po
(Gen. white male) ~(White male miners)
20-24 74,589 12.26 9.14
25-29 85,077 16.12 13.71
30-34 80,845 21.54 17.41
35-44 148,870 33.96 50.55
45-54 102,649 56.82 58.32
55-59 42,494 75.23 31.96




SMR = observed death IAR = SMR * CDR

_ Z’;I;e“"’d death =2.41%10.9 per 1,000
181.09 = 26.3 per 1,000
=241

mamameimlsazasngusineniimiiauus  danmalsuguarglagidniedan vasmaiinum

ianadaesnnnin 2.41 uin gesmeinmid  inuwmdiauus 1nu 26.3 per 1,000

SMR =1

SMR <1

SMR >1

msmaﬁ”wi’mﬁmmnfcjmwﬁmnv‘hmﬁauué WNY A
A8 L

msmaﬁ”wi’mﬁmmnajumﬂﬁmnﬁwmﬁauwi UaeNI Vad

FefIuNTI AN

msmzld”mi’misﬂwmﬂq:umﬂﬁmnv‘hmﬁamd 3NN VB4
FraiIuIN I



nsulawa SMR tag 95% CI

1. msauws SMR uadesasr wnu 2.41 * 100 = 241%

msudana Uszmnsmaimnioumiouls Ienudssnazidadioarsinlse
nnnUsznnsmemll Uszanm 241% awlSaudisusmadesnilsugives
NN DN

2. Confidence interval for SMR
SE = SMR
\ observed deaths

95% Cl= SMR + (1.96 * SE)



MsAIUIN : 9A51U5VFIU I5N1900Y
(Calculating : adjusted death rate by indirect method)

Notation :
] = strata (e.g. age group)

Xj = number of events in stratum j of the observed
population (e.g., observed number of deaths)

Nj = number of persons in stratum j of the observed population

pj = rate in stratum j of the reference population
(e.g., mortality rate)

CDR = crude rate of the reference population

IAR=SMR*CDR then: SMR = JAR
CDR



a9l

R 38meess ;. w standard pop. yusunu death rate waslszmnnsiinmsann
_ ehidnaleEenh expected no. of death

- age adjusted rate gwsumsiIsunautuL §N1509N

relative difference percentage vananumnntiaald

R 3mesan : w standard death rate invUsusulaseadedsznnsivhmsanen

— anenwiale SMR aunulassadedszannsdnm

- @ JAR duaiisnannguiszmasanmnuan ref. ASDR #ignihld iivauSeuiiau

© THANK YOU



Age-Adjusted Mortality Rates for Cardiovascular Disease, AZ Residents

-
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Source: Arizona Health Status & Vital Statistics, 1998-2002.



Age-Adjusted Mortality Rates for All Cancers, Arizona Residents
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Source: Arizona Health Status & Vital Statistics, 1998-2002.



