




CONTENTS
 Foreword i

  Message from WHO Representative to India ii

 Director's desk iii

 Abbreviations iv 

I.  Executive summary 1

II.  Background and objectives 3

III. Process followed  5

IV. Mapping and size estimation  10

V. Risk behaviour survey 19

 Annexures  25 





i





India's National AIDS Control Programme is very well known for generating reliable, timely and high-quality 
strategic information on the patterns and trends in the HIV/AIDS epidemic across the country. Regular and 
extensive analysis as well as use of data from various available sources have been recognized as one of the 
important factors of success in curbing the spread of the virus in the country. This has helped steer investments 
in the right locations and among the right population groups at highest risk of HIV infection. 

The HIV/AIDS epidemic in India is concentrated among key population groups such as female sex workers and 
men who have sex with men, hijras and transgender people, and people who inject drugs. Estimating the size of 
these key population groups is of critical importance for understanding the magnitude and characteristics of the 
epidemic across the country. It is also important for the development and implementation of prevention 
programmes, especially to set targets, estimate cost and develop a detailed plan for various interventions 
targeting different groups. Population size estimation is also crucial for measuring programme coverage and 
monitoring and evaluating programme interventions. These estimates are also critical inputs for epidemiological 
modelling to develop HIV estimates and projections, including the number of people living with HIV, proportion of 
the population infected with HIV, number of new HIV infections and of AIDS-related deaths, and of people in need 
of treatment. 

The dynamics of the key populations is changing very fast. India has joined a global trend of rapidly expanding 
internet access, ushering in an age of fast-paced, virtual connection. With internet users in India expected to 
pass 600 million by 2021, online platforms are changing how Indians communicate, gather information and nd 
sex partners. This shift to digital interactions looks different across population groups. Key population groups for 
HIV, particularly men who have sex with men, transgender individuals, and female sex workers, are increasingly 
using virtual channels to nd sex partners as well as to build and maintain communities. Mapping and estimating 
the size of the virtual key populations are found to be a big challenge using available classical methodologies. 
Also, generating a representative sample for a key population group at the virtual space for conducting any 
survey is equally a daunting task.  

In context of these changing scenarios and challenges, Indian Council of Medical Research (ICMR)-National 
AIDS Control Programme (NACP) and WHO undertook a collaborative project to suggest the best possible 
approach for mapping and estimating the size of key populations at the virtual spaces, based on extensive 
literature review, informal consultations with national experts and program managers. The project has 
successfully identied more than one potential approach which need to be eld tested in the immediate future in 
the next phase of the project. This present report outlines the potential approaches in detail.          

WHO is fully committed to work with NACO, and other partners, like UNAIDS, CDC and prioritize implementation 
of the eld testing of the potential approaches recommended in this important report.  

 

Dr Roderico H. Ofrin
WHO Representative to India

Message from WHO Representative to India
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geographical locations within India use mobile 

phones to form their conversational groups, and 

some of them also form their own WhatsApp groups, 

which could be used for client referral without the 

involvement of an intermediary. However, these 

practices exist next to the systems where middlemen, 

gatekeepers and pimps play important roles in 

certain locations to connect FSW with their clients by 

being afliated to a widely connected network of 

some WhatsApp groups. Intermediaries serve as the 

nodal point of contact in such networks. Hence, their 

role would be crucial for mapping, size estimation, 

and risk behaviour surveys. However, de-duplication 

remains vital in such situations because some FSWs 

are members of multiple WhatsApp groups.

Finally, we highlight that different methods may need 

to be adopted for different population groups and 

different geographical and data access contexts. 

Therefore, the methods suggested here need to be 

validated through pilot studies examining the 

feasibility of any particular approach in a specic 

situation. Advocacy with and involvement of 

administrators, policy team and program managers 

of the social media platforms and Apps would be 

critical in this regard. 
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SECTION IV
MAPPING AND 
SIZE ESTIMATION

4.0  Mapping and size estimation of the key 

population using virtual space

Many direct and indirect methods have been used 

globally to estimate the key population size in 

physical locations, including census-enumeration, 

network scale-up, capture-recapture, and unique 
7object or service multiplier method . With the 

availability of high-speed internet and low-cost 

smartphones, it has become more common for the 

key population to contact their sexual partners 

virtually through the internet. MSM increasingly use 

social and dating apps (also known as Geo-Social 

Network/GSN apps) to nd male sexual partners. 

However, there is no knowledge regarding what 

proportion of the key population operates exclusively 

on virtual space, physical sites, or both. Therefore, 

there is a strong need for evolving methods that help 

map and estimate the size of the key population 

operating in virtual space. These efforts would help 

reach out to the individuals who were unreached in 

the past to HIV/AIDS prevention and care services. 

We could access only ten published research articles 

directly dealing with mapping and size estimation of 

the key population (mostly MSM) who used mobile 

and internet-based apps. However, none of the 

articles was from India; most of the studies were 

from Vietnam, Kenya and the United States of 

America. Eight reports published from Egypt, Africa 

and Malaysia focussed on this topic. Some NGOs 

have conducted mapping and size estimation among 

the KPs operating through virtual space in India. The 

reports shared by them are also discussed here. 

While some studies focused on mapping and size 

estimation to fathom the key population's 

geographical distribution and demographic 

characteristics, a few were precisely aimed at getting 

a reliable estimate of the MSM population who used 

mobile and internet-based apps. Reviewing these 

studies revealed that the following two methods were 

commonly used: 1) Virtual mapping of web-based 

sites used by the key population, and 2) Multiplier 

method using virtual mapping and respondent-driven 

sample (RDS) survey.

Consultations with stakeholders resulted in 

deliberations on methodological nuances, which 

7Safarnejad A, Nga NT, Son VH. Population size estimation of men who have sex with men in Ho Chi Minh City and Nghe An using social app multiplier 

method. J Urban Health. 2017 Dec;94(3):339-349.

10





obtain the disaggregated data by region or cities from 

the app administrators.

4.2  Multiplier method - virtual mapping 

and RDS survey

Historically, the multiplier method was extensively 

used to estimate the size of the key population who 

operated at physical sites. However, recently this 

method has been successfully used in Vietnam to 

estimate the size of MSM who used the GSN app to 

connect with their partners. An innovative approach 

to population size estimation grounded on the 

principles of the multiplier method, using social app 

technology and internet-based surveys were 

undertaken among MSM in two regions of Vietnam 
12in 2015 .

The service multiplier method is one of the most 

commonly used population size estimation methods 

because it is relatively straightforward and utilises 
13simple calculations . The method uses data from two 

overlapping sources to estimate the population size. 

The rst data set comes from a service that the target 

population uses, and the number of subscribers to the 

service is known. The second set of data comes from 

a survey of the target population, where members are 

asked about their contact with the service. The 

number of subscribers to the service is multiplied by 

the inverse proportion of the sample population that 

reports using the service. However, the study should 

satisfy the three theoretical assumptions about the 
14data sources in the multiplier method .

Firstly, the two sources of data must be independent. 

The rst source must be specic to the population 

group being estimated, while the second source must 

be random and representative of the entire key 

population being estimated. The second data source 

must encompass the rst data source, and any 

substantial in and out-migration may invalidate this 

condition. Secondly, the two data sources must 

dene the populations the same way. Thirdly, the two 

data sources must have aligned periods, age-range 
13and geographic areas .

A study was conducted in Vietnam in 2019 that used 

the social app multiplier method to estimate the size 

of MSM populations in 12 provinces using the count 

of users on a social app popular with MSM in Vietnam 

as the rst data source and a questionnaire 

propagated through the MSM community using 

respondent-driven sampling (RDS) as the second 
15data source . 

In another study in Egypt, mapping and size 

estimation among men who have sex with men was 

carried out on both physical sites and those who used 
16GSN dating apps for contacting sexual partners .

4.2.1  Virtual mapping of GSN app users

Virtual mapping is a method for identifying and 

estimating the number of MSM who use mobile 

phones and web-based technology applications for 
17discreet, social and sexual networking . Compared 

to female sex workers, more men who have sex with 

men use dating apps such as Grindr, Blued, 

Instagram, Tinder, and Planet Romeo to connect with 

their sexual par tners. Therefore, the proposed 

mapping and size estimation methodology among 

GSN app users is more suitable for the MSM key 

population. A detailed methodology for estimating the 

size of the MSM key population is discussed below.

Step 1: Identifying the most commonly used dating 

apps

There are several social and dating apps used by men 

who have sex with men. While some of them are 

global, others have a strong local presence. The 

usage behaviour of different apps could be different in 

12Safarnejad A, Nga NT, Son VH. Population size estimation of men who have sex with men in Ho Chi Minh City and Nghe An using social app multiplier method. J Urban Health 

2017 Dec;94(3):339-349.
13Johnston L, Prybylski D, Raymond H, Mirzazadeh A, Manopaiboon C, McFarland W. Incorporating the service multiplier method in respondent-driven sampling surveys to 

estimate the size of hidden and hard-to-reach populations: case studies from around the world. Sex Transm Dis. 2013; 40(4): 304–310.
14World Health Organization. Estimating sizes of key populations: guide for HIV programming in countries of the Middle East and North Africa. [Internet]. World Health 

Organization, 2016. Available from: https://apps.who.int/iris/bitstream/handle/10665/327293/EMROPub_2016_EN_19361.pdf?sequence=1&isAllowed=y
15Son VH, Safarnejad A, Nga NT, Linh VM, Tu LTC, Manh PD, et al. Estimation of the Population Size of Men Who Have Sex With Men in Vietnam: Social App Multiplier Method. 

JMIR Public Health Surveill. 2019 Apr 17;5(2):e12451.
16Ministry of Health, Egypt. Size Estimation of Key Affected Populations at Elevated HIV Risk in Egypt, 2014. [Internet]. Ministry of Health, National AIDS Program, Egypt. 

Available from: Ministry of Health, National AIDS Program, Egypt.
17Rego D, Emmanual F, Musyoki H, Bhattacharjee P, and Isa S. In: Virtual Mapping: Harnessing Online Social Networks to Reach Men Who have Sex with Men in Kenya. Evidence 

Brief, September 2018. Ministry of Health, Kenya; 2018.
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Step 6:  Key connectors should continue to make 

efforts to enrol the newly identied KPs and others 

(who have not yet agreed to be included in the list). 

Step 7: Prepare the revised list of individual KPs, 

inc lud ing  those  h idden  or  who worked 

independently and encourage them to reach out to 

more KPs and their network for further enrolment. 

Continue this process until you reach a saturation 

point where none of the informants can suggest the 

names of new KPs.

18















25

ANNEXURES

25

ANNEXURES











SECTION A
 INDIVIDUALS WITH EXPERIENCE OF CONDUCTING STUDIES

A1. Have you ever conducted any study on size estimation of key populations operating through virtual 
space in India?

- If yes, when did you do so / with which population groups?

- Please tell us about the methods you followed.

- Is there any report of the study conducted?

- Please share the details with us (please give us a copy)

A2. What were the highlights of the work you carried out in virtual space with key populations?

A3. What were the challenges you faced while conducting the study?

A4. How did you overcome those challenges

A5. If you plan to do the study again, how would you suggest doing it better?

A6. Did you share the ndings with the program ofcers of any State AIDS Control Programme in India?
       Did you share the ndings with India's National AIDS Control Programme (NACP) program ofcers?

A7. How was the acceptance of the study report by the state program?
       How was the acceptance of the study report by the national program?
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SECTION B
 INFORMATION ON OTHER STUDIES

B1. Are you aware of any organisation/individual conducting such studies with key populations in virtual
      space in India?

 Can you please share those details with us?

 a)

 b)

 c)

 d)

 e)

B2. Are you aware of any guide (of your own or any other organisation) that has been used for a study I  
      have been talking about?

      -  If yes, would you please share it with me (I will acknowledge the source appropriately while using 
      such a guide)
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SECTION C
 SUGGESTIONS FROM SOCIAL MEDIA ADMINISTRATORS/ POLICY AND 

PROGRAM PERSONS

C1. Will you help us to know more about the social media platform / App you are involved with

 - Year and date of initiation of this app
 - Who are users of this app? Please elaborate
 - Wherefrom the users in India use your app? 
 - What is the uniqueness of this app compared to other Apps?
 - How tough you think our study would be to conduct – Please elaborate

C2. Please help us map and estimate the size of key populations operating through social media apps?

 - No personal information required

C3. What are the challenges for such mapping and size estimations?

C4. How can one overcome these challenges?

 - Who could be of help?

C5. How can we proceed to conduct such a mapping and size estimation exercise?

 - Please elaborate
 - Which innovative way can we elaborate?

C6. How be multiple counting of an App user avoided?

C7. How can the count of an individual on multiple social media Apps be avoided during mapping and size
      estimation exercises? 
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ANNEXURE III
INFORMAL MEETING WITH VARIOUS STAKEHOLDERS
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ANNEXURE IV
MEMBERS OF THE REVIEW COMMITTEE MEETING
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ANNEXURE V
st nd

AGENDA FOR  21 AND 22  NOVEMBER 2019

Venue : Conference Hall, ICMR-National AIDS Research Institute, Pune

40

Time Topic Resource person
st  Day 1 : 21 November 2019 (Thursday) 

11:30 to 11:45 am Welcoming the participants and invitation for 
 self-introduction Dr Amrita Rao 

11:45 to 12:00 noon Background of the proposed project and  Dr Rajatashuvra Adhikary
 terminologies 

12:00 to 12:15 pm Study plan in brief/technicalities around  Dr Samiran Panda/ 
 virtual space Mr Tamseel Hussain

12:15 to 12:45 pm Literature search Dr SM Shahabuddin/
  Ms Akshada Gopale

12:45 to 1:00 pm Inputs/Discussion - literature search ALL PARTICIPANTS

1:00 to 1:30 pm Grey literature/reports obtained from stakeholders Dr Amrita Rao

1:30 to 1:45 pm Inputs/Discussion - Grey literature ALL PARTICIPANTS

1:45 to 2:45 pm LUNCH BREAK

2:45 to 3:15 pm Mapping and size estimation Dr Shankar Talwar

3:15 to 3:45 pm Discussion on mapping and size estimation  ALL PARTICIPANTS
 (sharing of write up) 

3:45 to 4:15 pm TEA BREAK

4:15 to 4:45 pm Approaching App administrators-experiences from  Mr Tamseel Hussain and
 interviews/available data  Dr Tarun Roy 

4:45 to 5:15 pm Inputs/Discussion - approaching App ) ALL PARTICIPANTS
 administrators (sharing of write up

5:15 to 5:45 pm Way forward Dr Samiran Panda

8:15 to 10:00 pm Discussion over dinner ALL PARTICIPANTS
stDay 2: 22  November 2019 (Friday)

9:30 to 10:00 am Recap of Day 1 by Dr Amrita Rao Chairperson-Dr DCS Reddy

10:00 to 10:30 am Risk behaviour survey- literature search and Chairperson-Dr DCS Reddy 
 interviews with stakeholders by Dr Amrita Rao 

10:30 to 11:00 am Discussion on risk behaviour survey ALL PARTICIPANTS

11:00 to 11:30 am TEA BREAK

11:00 am to 1:30 pm Group Discussion and nalisation of guidelines -  Moderated by Dr DCS Reddy
 mapping and size estimation 

1:30 to 2:30 pm LUNCH BREAK

2:30 to 3:45 pm Group discussion and nalisation of guidelines  Moderated by Dr DCS Reddy
 - risk behaviour 

3:45 to 4:15 pm TEA BREAK

4:15 to 5:00 pm Finalisation of report structure and way forward Dr DCS Reddy
  Dr Samiran Panda
  Dr Amrita Rao and 
  Dr Shankar Talwar
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