
Measuring the “burden” of TB



Measures of TB burden

• Case notifications
• Disease Incidence 
– By smear status

• Disease Prevalence
• Case Fatality Rate
• TB mortality 
• Prevalence of infection
• Annual risk of TB infection



Some definitions

• Incidence
– Number of new cases diagnosed over a specified 

time period – usually a year. 
• Prevalence
– Number of cases in the population at a specified 

time point. 
• Case detection rate
– Number of cases notified divided by number of 

cases that happened (incidence). 



Case notifications



Incidence
• Could be measured in a longitudinal cohort study.

• Usually indirectly measured from case 
notification rate adjusted for case detection rate. 



Some consistency checks on 
case detection data



Issues: assumptions

Case notification series that are 
assumed by WHO to represent the 
true underlying trends in incidence.



Issues: missed cases

• Private sector TB care
• Smear negative TB rates vary
• Children not usually counted

So, how does one measure the case detection rate?



Prevalence surveys
• Cross sectional studies of sampled population requiring well-designed 

sampling strategy, sensitive and specific means of detection. 
• Most use symptom screen, CXR and sputum processing.

Laos Prevalence Survey





Issues

• Labor intensive
• Costly
• Case detection depends on method of 

diagnosis
– Symptoms only present in 50% of people with 

smear positive TB

• Unclear how long people have had TB



Revised up to 1.2 after 
prevalence survey



Translating prevalence to incidence

• Prevalence = incidence X duration

• BUT
– This assumes that there is a disease is in steady 

state with the same number of people leaving the 
state as arriving in it. 

– So not true in general for TB.









TB mortality

• Reflects both incidence and success of case 
finding and treatment. 

• Good proxy for programmatic success but not 
necessarily incidence.

• Multiple ways to measure:
– Vital status
– Using case fatality rate measured in treatment 

cohorts
– Verbal (or real) autopsy



Issues

• Autopsy studies show much TB missed during 
life.

• Verbal autopsies poorly differentiate TB from 
other chronic diseases.

• Vital registration data only available for 1/3 of 
deaths globally.

• Patients with TB die from other causes than 
TB even during TB treatment. 



Measuring TB infection

• Two tools
– TST

• Overlap with BCG and other 
mycobacteria

• Unclear if TST positivity 
correlates with presence of 
viable mycobacteria

– IGRA
• Measures interferon-gamma 

response to stimulation with 
Mtb specific antigen.



Population distribution of TST induration sizes
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Why different curves?

• Different types of BCG
• Different age groups
• Different endemic mycobacteria
• Others?
– Genetics?
– Helminth infection?



How about IGRA?

Distribution in people 
who are negative on 
binary outcome. 

Distribution in people 
who are positive on 
binary outcome. 



Estimating yearly incidence of 
infection - ARTI

• Binomial model for infection each year. 
• Focus on young age group
• Assume that incidence does not change over 

the time period equivalent to participants age. 



• PR = 1-(1-p^age) 
• Where p is yearly risk or ARI
• PR is prevalence of infection.



How is ARI associated with incidence?

• Styblo’s ratio
– Every increase of 50 smear positive cases per 

100,000 leads to a 1% increase in the ARI.

• Incidence (of infection) = beta*(prevalence of 
source cases)
– Where beta reflects
• Probably of transmission event given contact (b)
• Contact rate (K)



Assumptions

• Source cases are smear positive?
• Homogeneous mixing
• Duration of infectiousness stable.








