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• Karl Pearson – application & development of 
mathematical statistics, encompassed the fields 
of biology, anthropometry, medicine, 
psychology and social history

• Sir Ronald Aylmer Fisher – English statistician, 
evolutionary biologist, mathematician, geneticist, 
and eugenicist. 

• Prasanta Chandra Mahalanobis – Mahalanobis D 
was developed in his studies analysing 
anthropometric measurements of Anglo-Indians

Statistics and Biology



Diagnostic Testing
• New tests need Good diagnostic accuracy
• Many measures such as sensitivity and specificity, positive and negative 

predictive values
• Accompanied by 95% confidence limits as precision of these measures
• Sometimes Gold Standard reference methods are un-available

A model estimate of 43% 
prevalence by latent class method
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Cut-Off for Diagnostics: Statistical Basis

Overall-58 %

Is this prevalence true? 

Are we applying the correct 

cut off for anemia?

Cut off g/dL
WHO (12)



Origin of Anemia Cut-Offs

These figures were 
chosen arbitrarily and it is 
still not possible to define 
normalcy precisely.



Distributional cut offs

• If the distributional cut off changes to 
11.2g/dL the prevalence of Anemia in 
Indian women reduces to 36%

• The influence of cut off is just an 
example and would be true for many 
biomarkers

• Important for public health

Lower 5th  or 2.5th percentile cut off?

Proximity 
of cut off 
to mean

2024



Risk of Deficiency Rather than Binary Classification
• Let Y be a random variable denoting the Hb in a 

healthy population and has a probability 
distribution ( Say, Normal)

• Let X be a random variable of measured Hb
•  Then the risk of low Hb is 

𝑟 𝐻𝑏 = 𝑃 𝐻𝑏𝑟𝑒𝑓 > 𝐻𝑏𝑜𝑏𝑠

The beauty of this method is that it can be applied to 
any probability distribution

Risk



Risk Factor Assessment of Diseases
• Can use regression models to examine 

the independent and joint risk of 
disease with respect to some exposures

• How can multiple survey data be 
utilized?

Statistical matching of NSS and NFHS



Clinical and Community Trials: A Design for 
Ascertaining Causal Effects
• Noninferiority trials test if a new experimental treatment is NOT 

unacceptably less efficacious than an active control treatment
• Determination of non-inferiority margin is challenging:  absolute 

vs relative risk difference



Time-to-Event Analysis
• Survival analysis models time to an event, and in doing so works 

with event rates over time, rather than just whether an event occurred.
• When an event can repeat in an individual, we call it recurrent events.
• Complexity in recurrent event modelling occurs when the observation 

in some individuals is truncated.



Tools for Diet Optimization
• Linear and non-linear programming as an effective tool for formulating 

nutritionally sound food-based recommendations in a limited budget
• ICDS Supplementary Nutrition
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