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e g( ation of iliness
Oy rele )CC ce to
harac f people and their
- environ

es, Ratios, and Standardized Rates are
ary tools for quantifying occurrence of
llness
T
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are
DCC Ifled time
period.

—ssentials

Anu

A denc at “appropriately” relates the
rl. |
-

umeré yopulation at risk

unit” such as per 1000, per 100,000 or per
lon
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oint In time
ealth services

n of how new cases of
| disease are occurring. “force of

orbidity” “rate of flow” of cases from
on disease to disease state

levant for exploring causal theories
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disease Is stable, that
IS, If the incidence and
duration remains constant
over time.
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Orevale
as a rat

her as a proportion or

presse
een 0 ¢

A proportion, prevalence is a number
d 1

I ‘-' rate, prevalence can be expressed as per 1000,
per 100,000, or per whatever
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e
atoid arthritis.

en age 70-74

/0 per thousand for women age 70-74

_I
= 7 percent for women age 70-74
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hus, e prevalence
may [ d as percentage
re c Se prevalence may be presented

. I_ per 100,000 or per million
n
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)73 ther en 40-
44 years. 32.

In

The Incidence

nousand per year

I' 7 per 10 thousand per year
= 700 per million per year

To be m
“form

accurate, we must add another qualifier, namely,
-44 years of age”
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Wh Fl “per
e duratic

Usu
expr
pers

L

e a person Is at risk

expressed as person years but can be
ed as anything, e.g., person months,
weeks, etc.
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yserved for 10 years
observed for 50 years
ersons observed for 5 years
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l Date ¢ set of disea
*

| ) )
‘te of ination or death
|

_Foint orevalence on July 30, 2003= 4 cases( 1, 2, 3, 6)/ 300
Incidence rate on July 30, 2003= 2 cases (4, 5) /1296
eriod prevalence between July 30, 2003 to June 30, 2004= 6 /300
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d for “specific”

X: Specific rates

Race-specific rates
Gender-specific rates

-rl.. |
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s (groups)
SPects:

ation-specific rates

Distribution of subpopulations
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All ages | 5000

Pop.B | < éSl 2000
'.i -44

2500
45+ 500
All ag el 5000

0
10
100

12

30 5000

45
2 4 29
6 R = 5.8
20 10 5000

29

»No differencein two populationin risk of death

.
»Population Ahas higher crude death ratefor large aged pop.

»CDR may hlways reflect risk of death in a comparative study
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|

1" average

l Ste ates also be called
Ad ates. For example, age
adjL , gender adjusted, race

-1- - adjusted, etc.

B t'll

e
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s by which
gure to
putcomes of groups

— 0cess can be used for
II nortality, natality, or morbidity data
i

k5
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i

=
: pared
apy Julation

The hat would be the

num events (deaths, births, etc.) In
the s ard population if events were
appening at the category-specific rates

n each population?

'|
[
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sk for each
ample

cture (percentage of
In each age group) of a
ard population

Summary figure is an Age-adjusted
rate
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Calculat

==
':II Sta Expected
_ W deaths
: ' pecific
i# death rate
<15 - 13500 2 7
15-44 4500 6 27
45+ 000 20 40
__LJZ -
Allages |10000 74 74

I.

»While crude deaths were different, adjusted deaths are same for two pop.
»Risk of death is identical in Pop. A& B
»Age adjustme.rqns removed distortion in risk of death from crude death rate
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=
II Expected
I_ deaths
s

ecific
eath rate

<15  |3500 2 7

15-44 4500 10 45
45+ | | 2000 - 20 40
All ages 10000 74 92

Adjusted rate for Pop. A= 74/ 10000 X 1000=7.4

Adjusted rate for Pop. B= 92/ 10000 X 1000=9.2
Differentrisk o'f.diath In two pop.Are preserved by age adjustment
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No. of

Death

tion Deaths |rate/
100000
9000001130 126
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oi
Comparis

T1095

|
Age ;q;bula No. of |Death
Gr. [tion Deaths | Rate/

100000 100000

All 900000 [862 |96 900000 |1130 | 126
ages
30-49 500(5.00 60 12 300000 |30 10
50-69 3OOO(I)O 396 132 400000 1400 100
70+ 100(1(3 406 406 200000 | 700 350
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DI

Age adjus
L .
Age o -2005 Expected
GrOUpr Specific no. of

ortality deaths

: on rates
AllAges | 1800000
30-49 800000 10 80
i (8x 12)
50-69 700000 |132 924 100 700
i (7 x 132)
70+ 300000 | 406 1218 350 1050
Total 2238 1830

T 2238 1830
Age adjuste te=---------- =243 @ e =101.7
1800000 1800000
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applied to

W hat would be the number
deaths, births, etc.) if the
articular population was having events at
| ﬁhe same category specific rates as the

- standard population?

The
of eve

k5
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yup) of the
e sample
1lation
_ je-specific rates for the
andard population

Summary figure Is a
Standardized Mortality ratio
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not require
pecific rates of

measure IS the SMR or
mortality/morbidity ratio

Observed

SMR = - X 100
Expected

. iﬁh SMR of 100 means no difference between the
‘number of outcomes in the sample population and
t‘which would be expected in the standard
pPopu lation Akhilesh Bhargava 28



N

2

dire

alculatic

Death:

>0
ber of

Nu

e : Deaths for

Agel ETEQE Factory workers

Group (Census & Managers per
1,000,000
(1) 3)=(1) X (2)

20-2 " 7,989 1,383 11
25-3 37,030 1,594 59
35-44 ,838 2,868 174
45-54 687 8,212 564
55-64 565 22,953 1,275

hs per year: 2,083 Total observed deaths per year: 1,464
R=1,464/2,083x 100 =70.3%

Total expected
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) served

Estimated

Population Deaths from
of Miners M g c TB in Miners
ii;: eral
Age L
v @ 1) X (2) (4)
20-24 ,598 14 10
25-29 077 13.71 20
30-34 80§4|'5 17.41 22
35-44 ]il ,870 )6 50.55 98
45-54 102,649 56.82 58.32 174
55-50 42,494 I? 75.23 31.96 112
Total 181.09 436

SMR = Observed
SMR (for 20-59 y

xpected X 100
ds)= 436/181.09 X 100 = 241

an

felv)
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cific SMRs

50-59

60-69 3,750

70-79

Totalls
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EXp SMR =

@H=2)XE) @)/(4)
3.00 2.00
14.27 1.89
46.50 2.11
24.38 1.97
88.15 2.03
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ortality rates
ortality rates
lity statistics
* Fertility rates
e Vaccination coverage
Health care utilization

Health status indicators
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1 Nations
ed countries
develop and maintain

— Alter 2 methods
. 'w Probability area samples
' Purposeful area samples
5

Records-based surveys
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deaths
nulments
udicial separations
adoptions
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atin —
— Enumer
'ﬁopulati
i » Age, sex, race, household relationships,
I1IEaritaI status, number of rooms In house,

ngth of time in residence, rental or
nership, value of home

ling strategies for difficult to reach
tions

umber of people in a given

¥ S
PO
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)
@,

Oy region
y

s to men and women
hort analysis

Standardization for comparison
across populations

Demography
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\/

X 1000
persons in the
llation at mid-year
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X 1000
of children in the

lation at mid-year
age group
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S
nilyr

X 1000
Jer of persons in the

ypulation at mid-year
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265,885
35-44 207,564 538 2.6
45 — 54 193,505 1,107 5.7
55 _ 64 175579 2164 123
65 — 74 152,172 3,789 24.9
=750 107,114 7,834 73.1
Total 1,706,097 16,859 9.9
I* ) ’ )
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hs in the same year
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, ethnicity

Ma
— Oc
Place ¢ Nce, Not occurrence recorded
 Cause ath - very inaccurate

Immediate cause

nderlying condition

nging taxonomy

—
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i
Deaths

SuUsS

ospital
admissions

INICa

Autop
Survei — Fixed cohorts
E ogra — Estimates
—rﬁL I' age recorders
-

e
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als
2d period
onset

X 100
Individuals with

lisease of interest
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Proportionate
Morte

For a

en yr

X100

!

h

:

ease per of deaths in

opulation during that
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ed Mortality

e C \nalysis

« Life-table Analysis
— Median survival
— Life expectancy

-rl.. i
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sification

OIS in counting population
Errors in classifying by
demographic characteristics
= Differences in proportion of

population at risk
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onate mortality rate
dardized Mortality Rates
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(in severe,

e Cor on of rates In two or more
population or one population at
different times
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easSes

o U ith excludes
[ Infc on Immediate Cause &
H' tho:s tween two.
|

« Denominator may not be available

Numerator alone does not give rates
and calls for standardization

Akhilesh Bhargava 52



- d
||

Ad

Actua
! of differences in

n structures

Crude

Readll

persome If there are
any subgroups

ontrols
subgro

Specifi

rovides No summary figure

Informat
iIdes a summary figure Fictional rate

Adjusted

il

rols confounders Magnitude depends on
population standard

Its group comparison Hides subgroup
differences
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