
Standardized Incidence or Mortality Ratio tool 

methodology 

 

SIMR is a summary measure of the indirect method for the rate standardization. Before defining 

SIMR, it is important to know the concepts of Crude Rate, Specific Rate and Age Standardized Rate 

by the Indirect Method.  

1. Crude rate (CR)[1–3] 
 

- X: Number of events 

- N: Population at risk 

CR =
X

N
· 100000 person-year 

2. Specific Rate (SR) by age group[1–3] 
 

- Xi: Number of events for the i-th age group where ∑ Xi = Xk
i=1  , i = 1, ..., k 

- Ni: Population at risk for the i-th age group where ∑ Ni = Nk
i=1  , i = 1, ..., k 

 

SRi =
Xi

Ni
· 100000 person-year 

3. Age Standardized Rate by the Indirect Method (ASRIM)[1–4] 
 

Let us define: 

- wi: weight of the population of study for the i-th age group where ∑ wi = 1k
i=1  for i=1, …, k. 

- SRi
∗: the reference population age-specific rate for i = 1, …, k 

 

Then, ASRIM is defined as: 

ASRIM = ∑ SRi
∗  · wi

k
i=1   person-year 

4. Standardized Incidence or Mortality Ratio (SIMR) [1–4] 
 

The SIMR is the ratio of a study population’s mortality or incidence rate (CR) divided by its ASRIM: 

SIMR =
CR

ASRIM
· 100 



If we break down CR as follows: 

CR =
X

N
=  

∑ Xi
k
i=1

N
=  

∑ Ni
Xi
Ni

k
i=1

N
=  

∑ NiSRi
k
i=1

N
=  ∑ wi SRi

k

i=1

 

Then, 

SIMR =  
CR

ASRIM

· 100 =
∑ wi · SRi

k
i=1

∑ wi · SRi
∗k

i=1

· 100 =  
∑

Ni

N
k
i=1 ·

Xi

Ni

∑
Ni

N
· SRi

∗k
i=1

· 100 =
∑ Xi

k
i=1

∑ Ni · SRi
∗k

i=1

· 100 =  
X

∑ Ni · SRi
∗k

i=1

· 100 

where: 

 ∑ Ni · SRi
∗ = Ek

i=1  

So, the SIMR can be interpreted as the ratio of cases or deaths observed (X) to those expected (E) on 

the basis of the incidence or mortality rates of some population. 

SIMR =
X

E
 

An SIMR of 100% means that there are no differences between the number of observed cases in the 

study population and the number of expected cases in the reference population. 

 

5. Confidence intervals for SIMR[1,2,5,6] 
 

Poisson distribution is used to calculate a 100 (1-α)% confidence interval for the observed number of 

cases, and then the upper and lower limits of that confidence interval are used into the standard 

formula of SIMR to obtain the confidence interval for SIMR. 

The 100 (1-α)% confidence interval for the number of cases is calculated as follow: 

- If X > 0, then, the lower limit (LL) and the upper limit (UL) for the number of cases are: 

 

LL(X) =
2 (

α
2 , 2 · X)

2
 

 

UL(X) =
2 ((1 − α) +

α
2 , 2(X + 1))

2
 

  



 

- If X = 0, then,  the lower limit (LL) and the upper limit (UL) for the number of cases are: 

 

LL(X) = 0 

 

UL(X) = −log (α) 

 

Finally, the lower and upper limits of SIMR are calculated as: 

 

LL(SIMR) =
LL(X)

E
 

UL(SIMR) =
UL(X)

E
 

Where E are the expected cases defined above. 
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