
Adjusted rates 



Definition:

•Summery rates that have undergone statistical 
transformation to permit fair comparison 
between groups differing in some 
characteristics that may affect risk of disease. 
They are useful in comparing between tow 
populations or the same population over time.



There are two types of commonly used adjusted rates 
are: 

•1. Adjusted (standardized) death rate: it takes into account 
the population structure (age, sex or gender) and its effect 
on overall death rate. 

•2. standardized fertility rate ( age adjusted general fertility 
rate ) : the age structure of the population affects  the 
general fertility rate , therefore it's better to control for 
confounding effect of age before making comparisons 
between populations . 



•Adjusted rates provide the advantage of crude 
rates in the being summery measures ( single 
figure ) and those of specific rates in permitting 
fair comparison  between  2 groups of 
homogenous structure , overcoming at the same 
time the difficulty in comparing tow populations 
by using multiple specific rates comparison . 
However, adjusted rates are not real figures, but 
fictional, and in this context they are absolutely 
useless when they used outside the comparison 
for which they were calculated.



•There are essentially tow methods for 
adjusting rates, the direct method and the 
indirect one. The age is the most commonly 
factor adjusted for , and it will be used in the 
coming examples . Other confounding factors 
may be used in the same context when 
needed.



Direct method of rate adjustment:

•The actual age specific rates observed in tow 
or more studied population are applied to an 
arbitrarily chosen population of known 
structure referred to as (standard 
population).



Choices for a standard population include:

•1. Any of the tow compared populations. 

•2. The sum of the tow compared populations. 

•3. The US population for the year 2000 ( the last 
decennial census ) . 

•To simplify the calculations, the total of population 
is forced to sum of one million and the resulting 
standard population the relative frequency of each 
age group in the US population is multiplied by one 
million. 



Calculation of million standard population based on 
US population of year 2000 

EED

Standard million population 

based on year 2000 

Standard million population 

based on year 2001 

US population 

(year 2000) 

Age group (years) 

= ( Dx(total E/total D) =(D/total D) x 1,000,000

68,13968,13919,175,798(0- 4 ) 

73,02073,02020,549,505( 5-9 ) 

72,94472,94420,528,072(10-14)

71,84971,84920,219,890(15-19) 

369,567369,567104,004,252(20-44)

220,141220,14161,952,636( 45-65) 

124,339124,33934,991,753(65 and over ) 

1,000,000 1,000,000 281,421,906 Total 



Hypothetical Example : 

At year 2000 At year 1990

Observed 

deaths

Population Observed 

deaths 

Population age group 

(year)

30 300,000 60 500,000 < 50 

400 400,000 396 300,000 50-69 

700 200,000 406 100,000 70 + 

1,130 900,000 862 900,000 Total 



Answer 

Standard 

population 

Population at year 

2000 

Population at year 

1990

(age group (year

= A+B B A 

800,000 300,000 500,000 < 50 

700,000 400,000 300,000 50-69 

300,000 200,000 100,000 70 + 

1,800,000 900,000 900,000 Total 



Crude death rate = 862/900,000 = 95.8 per 100,000 
Age adjusted death rate = 2,238/1,800,000 = 124.3 per 100,000 

E D C B A Population at 

year 1990

Expected 

deaths 

Standard 

population 

Age specific 

death rate 

(/100,000) 

Observed 

deaths 

Population Age group 

(year) 

=(CxD)/100,00

0) 

=(B/A) x 

100,000 

96 800,000 12.0 60 500,000 < 50 

924 700,000 132.0 396 300,000 50-69 

1,218 300,000 406.0 406 100,000 70 + 

2,238 1,800,000 862 900,000 Total 



Crude death rate = 1,130/900,000 = 125.6 per 100,000 
Age adjusted death rate = 1,830/ 1,800,000 = 101.7 per 100,000

E D C B A Population 

at year 2000

Expected 

deaths 

Standard 

population 

Age specific 

death rate 

(/100,000) 

Observed 

deaths 

Population Age group 

(year) 

=(CxD)/100,

000) 

=(B/A) x 

100,000 

80800,000 10.0 30 300,000 < 50 

700 700,000 100.0 400 400,000 50-69 

1,050 300,000 350.0 700 200,000 70 + 

1,830 1,800,000 1,130 900,000 Total 



•The death rate in year 2000 is higher than that in the 
previous decade ( year 1990) , i.e. in general the risk 
of death has increased over time , but the question is 
there  deterioration in health status for the 
population over time ? Which explain this increase in 
crude death rate? A comparison of age adjusted 
death rate reflects a reduction in death rate over time 
(from 124.3 to 101.7 per 100,000 population), i.e. 
improvement in health status of population. The 
change in population structure over time toward an 
older population explain the increase in crude death 
rate over time. 



Indirect method of rate adjustment (SMR): 

•Here one or more population are compared to 
reference population. The age specific rates of the 
studied population are either unknown or excessively 
variable (unstable) because of small number. The 
more stable rates of reference population are applied 
to the studied population to calculate the expected 
number of deaths. The standardized mortality ratio 
(SMR) is a comparison of the actually observed to 
expected number of deaths. Its commonly used 
measure in occupational medicine to control for the 
effect of age when comparing mortality in certain 
population subgroups to the general population. 



•An (SMR) equal to 1 indicates that the risk of 
death in the studied population is equal to 
the reference population. an (SMR ) in excess 
of 1 indicates a higher risk of death in  the 
studied population , while a ratio less than 1 
indicates a lower risk of death in the studied 
population

•SMR = observed deaths / expected deaths 



•Ex. 

•The table below contains data for deaths 
from TB in white miners of US 1950. The age 
specific death rates from TB of males in 
general US population are also provided . 
calculate the ( SMR ) for white miners 
compared to general population .



C B A 

Observed deaths from TB 

in white miners  

Age specific death rate 

from TB (/100,000) in 

males in general 

population 

Population of white 

miners (males) 

Age group ( years) 

1012.26 74,598 20-24 

2016.12 85,077 25-29 

2221.54 80,845 30-34 

9833.96148,870 35-44 

17456.82102,494 45-54 

11275.23 42,494 55-59 

436534,533 Total 



Answer:

D C B A 

Expected deaths 

from TB in white 

miners if they had 

the same risk as 

general population  

Observed deaths 

from TB in white 

miners  

Age specific death 

rate from TB 

(/100,000) in males 

in general 

population 

Population of white 

miners (males)

Age group ( years)

=(AxB)x100,000 

91012.26 74,598 20-24 

142016.12 85,077 25-29 

172221.54 80,845 30-34 

519833.96148,870 35-44 

5817456.82102,494 45-54 

3211275.23 42,494 55-59 

181436534,533 Total 



•SMR =436/181 x 100 

•SMR =2.4 x 100  


