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Why are population size estimates important?

• Human Rights - right to highest level of health achievable
• Uncounted people are invisible and ignored

• Epidemic response 
• Cannot control epidemic without addressing epidemiologically key and 

vulnerable communities

• Setting and measuring meaningful targets

• HIV estimates from Spectrum
• New models in development will require key population data (HIV prevalence 

and size estimates)
• As epidemics among wider population come under control, focus will need to shift



Persistent challenges to reduce HIV among 
men who have sex with men
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Criminalization impacts size estimates

Davis SLM et al. Journal of the International AIDS Society 2017, 20:21386

http://www.jiasociety.org/index.php/jias/article/view/21386 | http://dx.doi.org/10.7448/IAS.20.1.21386



Criminalization affects coverage reporting

Davis SLM et al. Journal of the International AIDS Society 2017, 20:21386

http://www.jiasociety.org/index.php/jias/article/view/21386 | http://dx.doi.org/10.7448/IAS.20.1.21386



WHO/UNAIDS: RECOMMENDED POPULATION SIZE ESTIMATES OF MEN WHO HAVE SEX WITH MEN
https://apps.who.int/iris/rest/bitstreams/1321427/retrieve



Guidance for setting size estimates of 
men who have sex with men

• Global AIDS Monitoring system collects size estimates reported by 
countries for men who have sex with men

• UNAIDS, WHO and Global Fund review estimates to determine their 

best use.  

• Most estimates are best for local use where the underlying data are collected 

• Some estimates use robust methods for extrapolation to a “national 
estimate.”  

• Only “national estimates” are displayed in global reports.  

• “National estimates” were divided by the adult male population, aged 

15-49, to give a population prevalence of men who have sex with 
men



Categorizations

• Nationally adequate estimates are: 

Øempirically-derived using one of the following methods: 

1. multiplier; 

2. capture-recapture; 

3. mapping/enumeration; 

4. network scale up method (NSUM); 

5. RDS-SS.

ØEstimates had to be national or a combination of multiple sites with a clear 
approach to extrapolating to a national estimate; 



Correct population proportions to use?

• Nationally adequate sizes yields much higher population 
proportions

Updated annually in the Quick Start guide:  HIV Estimates Training Material – UNAIDS HIV Tools (hivtools.unaids.org)

https://hivtools.unaids.org/hiv-estimates-training-material-en/


Subnational estimates are useful locally

Kpatlas.unaids.org



Nationally adequate size estimates for men 
who have sex with men are needed for 
estimates and national planning

© GeoNames, HERE, MSFT, Microsoft, Navinfo, OpenStreetMap, TomTom, Wikipedia
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Extrapolations to national population size 
estimates: methods 2010–2014

Sabin K, Zhao J, Garcia Calleja JM, Sheng Y, Arias Garcia S, et al. (2016) Availability and Quality of Size Estimations of Female Sex Workers, Men 

Who Have Sex with Men, People Who Inject Drugs and Transgender Women in Low- and Middle-Income Countries. PLOS ONE 11(5): e0155150. 

doi:10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150


Geographic coverage of estimates with 
known estimation methods, 2010–2014

Sabin K, Zhao J, Garcia Calleja JM, Sheng Y, Arias Garcia S, et al. (2016) Availability and Quality of Size Estimations of Female Sex Workers, Men 

Who Have Sex with Men, People Who Inject Drugs and Transgender Women in Low- and Middle-Income Countries. PLOS ONE 11(5): e0155150. 

doi:10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150


Methods in estimating population size 
estimates, 2010–2014.

Sabin K, Zhao J, Garcia Calleja JM, Sheng Y, Arias Garcia S, et al. (2016) Availability and Quality of Size Estimations of Female Sex Workers, Men 

Who Have Sex with Men, People Who Inject Drugs and Transgender Women in Low- and Middle-Income Countries. PLOS ONE 11(5): e0155150. 

doi:10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150


Use of social media-based size 

estimates?

• Only relevant to men who have sex with men

• Recent study in Kenya suggested that previous estimates 
undercounted by 25%

• How to incorporate with other methods/estimates? 

• How to use data from multiple sources without surveys? 
(Avoid double counting)



Table 3. Number of estimates used in countries with known estimation methods for female sex workers (FSW), 

men who have sex with men (MSM), people who inject drug (PWID)and transgender women in low- and middle-
income countries, 2010–2014.

Sabin K, Zhao J, Garcia Calleja JM, Sheng Y, Arias Garcia S, et al. (2016) Availability and Quality of Size Estimations of Female Sex Workers, Men 

Who Have Sex with Men, People Who Inject Drugs and Transgender Women in Low- and Middle-Income Countries. PLOS ONE 11(5): e0155150. 

doi:10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150


Table 1. Number of countries with available estimates for female sex workers (FSW), men who have sex with men 

(MSM), people who inject drug (PWID) and transgender women by groups over the year 2010–2014 in low- and 
middle-income countries.

Sabin K, Zhao J, Garcia Calleja JM, Sheng Y, Arias Garcia S, et al. (2016) Availability and Quality of Size Estimations of Female Sex Workers, Men 

Who Have Sex with Men, People Who Inject Drugs and Transgender Women in Low- and Middle-Income Countries. PLOS ONE 11(5): e0155150. 

doi:10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155150


Shiny Applications for Epidemiology

https://www.epiapps.com/

https://www.epiapps.com/


Consensus Estimation

• This tool assists in synthesizing multiple independent estimates of a 
quantity (e.g. population size or prevalence). Stakeholders may add 
additional information regarding the methodological quality of the 

studies and prior knowledge of the metric.

Launch Application

https://epiapps.com/apps/combine_estimates/


Data reference: Johnston LG, Saumtally A, Corceal S, et al. High HIV and hepatitis C prevalence amongst injecting drug users in Mauritius: Findings from a 

population size estimation and respondent driven sampling survey. International Journal of Drug Policy. 2011. 22(4):252-8



Enter prior beliefs 

about population size





Multiple Source Capture Recapture

• Implements user interfaces for log-linear models, Bayesian model averaging and Bayesian 
Dirichlet process mixture models.

Launch Application

Video tutorial:

• https://www.youtube.com/watch?v=PgmyUnFlo5Y&feature=youtu.be

Manual:

• https://fellstat.github.io/shinyrecap/

GitHub:

• https://github.com/fellstat/shinyrecap

https://epiapps.com/apps/rcapture/
https://www.youtube.com/watch?v=PgmyUnFlo5Y&feature=youtu.be
https://fellstat.github.io/shinyrecap/
https://github.com/fellstat/shinyrecap


Capture results
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Note: 77 refusals in capture 1 and 41 refusals in capture 2
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Population Size Estimation Using Multiple 

Data Sources

• Implements a user interface for an algorithm for presenting a 
Bayesian hierarchical model for estimating the sizes of local and 
national populations. The model incorporates multiple commonly 

used data sources including mapping data, surveys, interventions, 
capture-recapture data, estimates or guesstimates from 
organizations, and expert opinion.

Launch Application

Reference: Bao, L., Raftery, A. E., & Reddy, A. (2015). Estimating the sizes of populations at risk of HIV infection 

from multiple data sources using a Bayesian hierarchical model. Statistics and its Interface, 8(2), 125-136.

https://epiapps.com/apps/size_estimation/


National estimate



Population size as a 

proportion of the male 

population



Diagnostic plots



Programmatic mapping?
• Mapping results need to be adjusted for extrapolation



Guidelines are available at UNAIDS.org

• Guidelines on Estimating the Size of Populations Most at Risk to HIV 
(unaids.org)

https://data.unaids.org/pub/manual/2010/guidelines_popnestimationsize_en.pdf

