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Mantel – Haenszel Method
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Mantel – Haenszel 
Method
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S tratum Event No Event sum

Active A B A+B

Control C D C+D

Effect 
Measure

Definition Interpretation

Relative Risk
(RR)

RR=  
𝐴

𝐴+𝐵
𝐶

𝐶+𝐷

RR=1:  No association between exposure and 
outcome.
 RR < 1:  Exposure decreases risk (protective 
effect).
 RR > 1:  Exposure increases risk (risk factor).

Odds Ratios
(OR)

OR= 
𝐴

𝐵
𝐶

𝐷

OR = 1: No association between exposure and 
outcome. 
OR < 1: Exposure is associated with lower odds 
(protective effect). 
OR > 1: Exposure is associated with higher odds 
(risk factor).

Risk 
Difference
(RD)

RD=
𝐴

𝐴+𝐵
−

𝐶

𝐶+𝐷

RD = 0:  No difference in risk between the exposed 
and control groups.  
RD < 0:  Exposure decreases risk (protective 
effect).  
RD > 0:  Exposure increases risk (harmful effect).

• Mantel – Haenszel method is  a 
classical fixed - effect approach
used to pool effect estimates from 
stratified 2 ×2 tables or multiple 
studies.

• Common binary effect measures 
Risk Ratio (RR)/ Odds Ratio (OR) /
Risk Difference (RD)

• The risk difference gauges the effect 
on an absolute scale as it evaluates 
the difference between the event 
rates of the two groups.

• The risk/odds ratio , on the other 
hand, gauges the effect on a relative 
scale by taking the ratio of the two 
event rates/odds. 



Logic: Combines effect size estimates from multiple strata into a weighted average, where weights reflect the 
amount of information each study contributes, typically based on sample size and variance.
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Mantel – Haenszel Method

Clinical trial Event No Event Sum

Active A B A+B

Control C D C+D

S tratum1 Event No Event Sum

Active A B A+B

Control C D C+D

S tratum I Event No Event Sum

Active A B A+B

Control C D C+D

RD 1 (RR 1/OR 1) RD i (RR i/OR i)



Example Procession for RD:
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Mantel – Haenszel Method

S tratum 1 Event No Event Sum

Active A B n11=(A+B)

Control C D n21=(C+D)

N1=(n11+n21)

S tratum I Event No Event Sum

Active A B n1i=(A+B)

Control C D n2i=(C+D)

Ni=(n1i+n2i)

wi=
𝒏𝟏𝒊𝒏𝟐𝒊

𝑵𝒊
 

RD i=
𝐴

𝐴+𝐵
−

𝐶

𝐶+𝐷

RDMH=
σ 𝑊𝑖𝑅𝐷𝑖

σ 𝑊𝑖



Zero Event
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Z ero Event in Meta - Analysis

9

Zero Event

𝑊𝑖  =
𝒏𝟏𝒊𝒏𝟐𝒊

𝑵𝒊
 

RDMH=
σ 𝑊𝑖𝑅𝐷𝑖

σ 𝑊𝑖

𝑅𝐷𝑖  =
𝐴

𝐴+𝐵
−

𝐶

𝐶+𝐷

OR i= 
𝐴

𝐵
𝐶

𝐷

    RR i=  
𝐴

𝐴+𝐵
𝐶

𝐶+𝐷

  

S tratum(n) Event No Event Sum

Active 0 B n1i=(0+B)

Control C D n2i=(C+D)

When event rates are low, it is common to observe no event of interest in one  or both arms in a study, 
resulting in a so - called single -  or double - zero event. 

S tratum(n) Event No Event Sum

Active 0 B n1i=(B)

Control 0 D n2i=(D)

Single - Zero

Double - Zero
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Zero Event –  First - Order Bias - Exclude Double - Zero Event

Stratum 1 (has events):
• Treatment risk = 0.10
• Control risk = 0.00

→ RD = 0.10

Stratum 2 (double - zero stratum):
• Treatment risk = 0
• Control risk = 0

→ RD = 0

If we excluding the double - zero events

𝑅𝐷𝑚ℎ =
1

10
− 0 = 0.1

If we including the double - zero events

𝑅𝐷𝑚ℎ =
5∗0.1+0∗5

5+5
=0.05

S tratum(1) Event No Event Sum

Active 1 9 10

Control 0 10 10

S tratum(2) Event No Event sum

Active 0 10 10

Control 0 10 10
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Zero Event –  First - Order Bias - Exclude Double - Zero Event

Stratum 1 (has events):
• Treatment risk = 0.10
• Control risk = 0.00

→ RD = 0.10

Stratum 2 (double - zero stratum):
• Treatment risk = 0
• Control risk = 0

→ RD = 0

If we excluding the double - zero events

𝑅𝐷𝑚ℎ =
1

10
− 0 = 0.1

If we including the double - zero events

𝑅𝐷𝑚ℎ =
5∗0.1+0∗5

10
=0.05

A double - zero stratum provides information that the true risk difference is zero.

If you exclude these strata, you reduce the total weight without reducing the numerator, which systematically 
pushes the combined RD away from zero and introduces first - order bias (a bias of decreases at the rate of 

1/𝑛as the sample size increases).



Continuity Correction
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The routine use of adding 0.5 to the value in each cell of a 2 × 2 table is proved to be optimal in 
terms of reducing the first - order bias
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Continuity Correction

S tratum(n) Outcome(+) Outcome( - ) sum

Active 0.5 B+0.5 n1i=(B+1)

Control 0.5 D+0.5
n2i=(D+1)

S tratum(n) Event No Event Sum

Active A 0 n1i=(A)

Control 0 D n2i=(D)

RD i=
𝐴

𝐴+𝐵
−

𝐶

𝐶+𝐷

OR i= 
𝐴

𝐵
𝐶

𝐷

    RR i=  
𝐴

𝐴+𝐵
𝐶

𝐶+𝐷
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Zero Subject

S tratum(n) Event No Event Sum

Active 0 0 N1i=0

Control C D n2i=(C+D)

wi=
𝑛1𝑖𝑛2𝑖

𝑁𝑖
 

RDMH=
σ 𝑊𝑖𝑅𝐷𝑖

σ 𝑊𝑖

RD i=
𝐴

𝐴+𝐵
−

𝐶

𝐶+𝐷

S tratum(n) Event No Event Sum

Active 0.5 0.5 N1i=1

Control C+0.5 D+0.5 n2i=(C+D)+1

Zero subject stratum should be deleted from study, Because their weight effect factor will be 0.

Not reasonable for after Continuity Correction.



SAS Based
Macro
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SAS Based Macro

Treatment 1
(Bign1)

Treatment 2
(Bign2)

Treatment 3
(Bign3)

Treatment 4
(Bign4)

Control Grp
(Bign5)

RD/RR/OR xx (xx, xx) xx (xx, xx) xx (xx, xx) xx (xx, xx) xx (xx, xx)

p- value
xx (xx, xx) xx (xx, xx)

xx (xx, xx) xx (xx, xx)
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SAS Based Macro

Dummy6

Create - data set
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SAS Based Macro

Dummy6

Real - data
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SAS Based Macro

Merge with dummy
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SAS Based Macro

Continuity Correction

MH method



Discussing
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SAS Based Macro

With Continuity Correction

Without Continuity Correction
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Discussion - RD

With(L)/Without(R) 
Continuity Correction

Treatment 1
(Den1)

Treatment 1
(Den2)

CI Range

Risk difference 0.4 ( - 9.2, 10.0) 2.3 ( - 2.1, 6.7) 19.2/8.8

With(L)/Without(R) 
Continuity Correction

Treatment 2
(Den1)

Treatment 2
(Den2)

CI Range

Risk difference 1.2 (- 8.0, 10.4) 0.0 (0.0, 0.0) 18.4/0
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Discussion - RD

With/Without 
Continuity Correction

Treatment 3
(Den1)

Treatment 3
(Den2)

CI Range

Risk difference 15.5 (2.1, 28.9) 16.5 (4.4, 28.6) 26.8/24.2

With/Without 
Continuity Correction

Treatment 4
(Den1)

Treatment 4
(Den2)

CI Range

Risk difference 4.7 ( - 4.2, 13.6) 5.0 ( - 3.2, 13.3) 17.8/16.5



Conclusion

Without Continuity Correction in
meta - analyses using Mantel – Haenszel 

decreases its confidence interval 
narrower confidence interval reflects 
greater stability of the RD estimate, 
smaller variance, higher statistical 

efficiency, and clearer clinical 
interpretability
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Discussion - OR/RR

With Continuity Correction

Without Continuity Correction



Thank you
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