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Overview

ÅWhat is incidence?

ÅGlobal HIV prevalence and incidence

ÅEstimating / Extrapolating HIV incidence

1. Using mathematical models on HIV prevalence data from cross-

sectional studies

2. Laboratory methods to identify recent HIV infection

ÅMeasuring HIV incidence through follow-up

ÅTrends in national HIV incidence estimates in SA

ÅConclusion 



What is incidence?

Å Incidence rate: number of new cases per population at 

risk in a given time period 

ÅPrevalence: proportion of a population found to have a 

condition

Or

ÅPrevalence: ñWhat proportion of people have HIV right 

now?" (snapshot)

Å Incidence: "How many people have newly acquired HIV 

in one year?ñ (movie)



Source:  UNAIDS Global Report 2014
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Extrapolating incidence from temporal trends in age-specific 

prevalence rates
ÅNeeds repeat prevalence studies in same population

ÅAssumes constant mortality over time

Estimating HIV incidence: 
Using mathematical models

on HIV prevalence data from cross-sectional studies

Statistical models for estimating incidence from differences in HIV 

prevalence in age-specific strata
Å Only need one cross-sectional study across ages

Å Relatively simple mathematical approach

Å Podger & Leske method allows for differential mortality between people with & 

without diseaseé. 



Dynamical models, use data on time trends in age-specific 

prevalence of HIV infection
Å makes assumptions about age dependence and survivorship function for HIV 

infected people

Estimating HIV incidence: 
Using mathematical models

on HIV prevalence data from cross-sectional studies

Demographic models, mostly investigate the demographic 

consequences of HIV - for use in life insurance, health and pension 

applications



Estimating HIV incidence: 
Estimating HIV incidence using laboratory methods

Natural Course of HIV Infection  

Assays for HIV 

infection before the 

presence of  HIV 

antibodies

Å p24 antigen assay

Å Nucleic acid amplification

L
e
ve

l



ÅLet (t1; t2) be the distribution of times individuals take to 

reach the detection thresholds of the 2 assays

Estimating HIV Incidence from

window period prevalence

Source:  Welte A & Abdool Karim SS. CHAVI presentation



Estimating HIV incidence: 
Using laboratory methods to identify recent HIV infection

Sensitive/

less sensitive 

assay

IgG-capture 

BED EIA

Avidity index



Durban: 5.3 (2.7 - 9.2), 

Hlabisa: 6.2 (3.4 - 10.5)
2003-4

Measuring actual HIV incidence rates: 
Cohort studies in KwaZulu-Natal

Rural: 6.5 (4.4ï9.2)

Urban: 6.4 (2.6ï13.2)
2004-7

Rural KZN: 6.5 (4.6ï8.9)2004-7

HIV incidence (per 100 

person years) (95%CI) 

Rural KZN: 6.62002-5



HIV incidence (per 100 

person years) (95%CI) 

Measuring actual HIV incidence rates: 
Cohort studies continuedé.

Ladysmith: 14.8 (9.7-19.8)

Edendale: 6.3 (3.2-9.4)

Pinetown: 7.2 (3.7-10.7)

2007-9

North West: 6.0 (3.0-9.0)

Western Cape: 4.5 (1.8, 7.1)
2007-8

Bloemfontein: 5.5 (2.5-10.4)

Rustenberg: 3.0 (0.4-10.8) 2009


