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Abstract 
Background: Men who have sex with men (MSM) are highly vulnerable to HIV in-
fection, but this population can be particularly difficult to reach in Thailand. This 
study aimed to estimate the number of MSM in Chiang Mai Thailand, in order to 
plan HIV control and prevention. Methods: The total of 348 potential MSM were 
identified at eight contact locations, including two public parks, two bars, two mas-
sage parlors and two pubs in Chiang Mai. Trained 16 research enumerators and 16 
enumerators were trained to extend a recruitment of brooches to MSM. The MSMs 
were captured one week apart. A record was kept of when, where and by whom the 
invitation was extended and received, and of refusals. The total estimate of MSM was 
derived from capture-recapture calculation. Results: The total MSM in Chiang Mai 
Thailand estimated by capture and recapture method was 733 (95%CI = 480 − 948) 
or the estimate was 7.3% (95%CI = 7.1% - 14.1%). Conclusions: Capture and recap-
ture method can be used to enumerate and provide accurate and reliable estimates of 
the MSM population in any area, provided that certain conditions are controlled. 
MSM who are engaged in personal community represent a sizeable population who 
urgently need to be targeted by HIV and STDs prevention strategies. 
 

Keywords 
MSM, HIV, Capture and Recapture, Thailand 

 

1. Introduction 

Men who have sex with men (MSM) are an inclusive public health term used to define 
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sexual behavior of men having sex with other men [1]. It is the preferred term in the 
context of HIV because the important issue is risk behavior rather than sexual identity. 
It does not refer to an identifiable community or gender identification. MSM includes 
not only self-identified gay/homosexual and bisexual men, but also men who engage in 
sex with men and women and self-identify as heterosexual. For example, certain situa-
tions, such as in prisons or military service, may result in men engaging in sexual in-
tercourse with other men when they would not do so in other contexts [1]. 

Estimation of HIV/AIDS prevalence is very important, because it reflects the primary 
state of HIV/AIDS epidemic in a country. The estimates are cornerstones of evidence- 
based policy making, which directs medical resource allocation, service planning and 
targeting of good interventions, and, potentially, monitoring possible impact [1] [2]. 
The pattern of the estimation is specified by the levels of the epidemic. To estimate 
HIV/AIDS prevalence in low-level and concentrated epidemics, as that in Thailand, it is 
necessary to disaggregate the total adult population into sub-populations based on the 
relative risk of infection [3]. The identity of these hard-to-reach populations varies 
from country to country, which, nevertheless, usually include injecting drug users 
(IDU), men who have sex with men (MSM), sex workers, and migrant populations [2] 
[4]. Of all the populations above, the MSM population appears to be the most neg-
lected. Countries differ considerably in the visibility and acceptability of MSM. MSM 
continue to increase the high risk of HIV and other Sexual Transmitted Diseases 
(STDs) [2]. The statistics from UNAIDS show that at least 5% - 10% of HIV cases 
worldwide are due to sexual transmission between men [4]. The report of HIV preva-
lence among MSM ranges from 0% to 32.9% worldwide [5] [6]. In Bangkok, Thailand, 
HIV prevalence in cross-sectional surveys of MSM increased rapidly from 17% in 2003 
to 31% in 2010 [7]. MSM are at increased risk for HIV infection or most at risk popula-
tions, also called hidden or hard-to-reach [1] [4] [8]. Some of them are discriminated 
against and stigmatized. As a result, the MSM group has difficulty for HIV surveillance 
activities, HIV prevention programmes and care. For current challenges for HIV pre-
vention and to help decision-making, government, programme managers or health 
providers must know the size of this group [1]. 

In Thailand, this population is faced with stigma and discrimination, and to estimate 
its size can be very difficult [9] [10]. Even in countries where people’s attitudes towards 
this group are more open [10], estimates are often based on political or ideological is-
sues rather than on a well-conducted survey [7] [11]. And there are, in reality, few es-
timate surveys on the MSM population size [4] [7]. While the prevalence of homosex-
ual activity is likely to be far higher than the prevalence of injecting drug use, the neces-
sity of such estimates is not overstressed in a complete assessment on the overall 
HIV/AIDS prevalence. Methods have been employed to estimate the MSM population 
size [4] before, but each has its limitations and the task remains difficult and challeng-
ing. Our epidemiological survey on the MSM population size in Chiang Mai Province, 
Thailand, was designed to explore good methods of estimation. Chiang Mai Province is 
the second largest city in Thailand located in the northern region of Thailand and full 
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of tourist throughout the year. There are pubs discotheques massage parlors and host 
bar for MSM. It is also considered as the HIV/AIDS epidemic area. Therefore, size of 
MSM population in this area is important for control and prevention of HIV/AIDS.  

2. Method 

Capture-recapture (CR) methods originated among naturalists trying to estimate the 
size of animal populations. A number of animals are captured, tagged and released [12]. 
An independent recapture is conducted at a later time in the same area, and the pro-
portion of the captured animals that have already been tagged is calculated. Informa-
tion on the size of both captures and the proportion captured twice is entered into a 
mathematical formula to calculate the total size of the population, including the “un-
seen” portion [3]. 

CR is a method of estimating the prevalence of a trait in a population or, more simp-
ly, it is a method that provides a pretty good guess of the number of a particular popu-
lation. The method was initially used to research populations of wild animals, which 
were captured, marked, released and recaptured. The same statistical process is now 
used to estimate other types of populations. In this case, this method will be used to es-
timate the number of MSM in a particular geographic area [12] [13]. The basic idea of 
capture-recapture studies is to sample and identify individuals, from a population and 
then resample the population to see what fractions of individuals in the second samples 
were identified in the first sample (i.e. the fraction of individuals, or cases, that were 
found in both samples). This method has been found useful in estimating the sizes of 
hard-to-reach and stigmatized human populations [12] [13] [14]. CR begins with a 
capture stage, when at one time as many animals as possible in an area are captured, 
tagged and released. After an interval, the above actions are repeated as a recapture 
stage. The number of animals in each sample, as well as that common to both, is used 
to estimate the total number of the population (assuming that the two captures are in-
dependent) [14] (Figure 1). 

The formula of the capture-recapture method [14]: 

R M
C N
=                                (1) 

C MN
R
×

=                              (2) 

R, is the number common to both captures, C, the number of the second capture, M, 
the number of the first capture, N, the total population number. The 95% confidence 
intervals are determined by calculating the limits for R/C, the following formula was 
used [14] [15]: 

( )95% 1.96CI N Var N= +                        (3) 

where the Var(N): 
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Figure 1. Illustration of the CR. 

3. Field survey 
3.1. Locations of Survey 

The places where MSM gather in Chiang Mai Province were explored. Eight of them 
were selected for survey by convenience sampling according to the following principles: 
the places should have a large capacity and plenty of customers; and the selected places 
should include as many types as possible. The eight places thereby selected included 
two bars, two massage parlors, two parks and two pubs.  

3.2. Recruitment of Peer-Staff and Training 

MSM are generally unrecognized in Thailand due to their involvement in stigmatized 
and socially-unacceptable sexual relationships with other males [10]. Therefore, re-
cruitment of peer-staff was essential for conducting fieldwork. In total, 16 research as-
sistants who are the local populations were recruited for conducting the survey. We 
were not rigid about the qualifications of peer-staff; rather, the ability to read, write and 
count was considered sufficient to conduct capture-recapture surveys. The peer-staff 
handled the field situation confidently and sincerely and gained the cooperation of the 
target population. Hence, all of the peer-staff were trained about/in field trips, capture 
and recapture method, field notes and trial practice.  

3.3. Field Implementation of CR Surveys  

After identifying the eight potential areas where MSM most frequently visited, the team 
members distributed a brooch (tag) in the contact area (Day 1). We used the brooch 
because it was simply and quite normal in Thailand for travelers receiving the brooch 
from an entertainment place as a gift. MSM who visited the selected areas were asked to 
receive the brooch and were requested to keep it with them for a week because we 
planned to begin the recapture survey after a week. As some MSMs moved from one 
venue to another, before being given a brooch, each MSM was asked whether he had 
already received one. If someone claimed that he had already received a brooch, he was 
asked to show it. If he failed to show the brooch, the survey team would verify his 
statement by asking pertinent questions, such as where, when, and from whom he re-
ceived the brooch. 

For the beginning of the survey, the researcher asked the NGOs who work along with 
the MSM group and the owners of the place to explore the peak days of their custom-
ers. The MSMs come to the contact venues at around 9 - 12 pm for pubs and bars, 10 - 
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12 pm for public parks, and 8 - 12 pm for massage parlors. The survey teams began 
their work between 7.30 - 12 pm and distributed brooches without a break until mid-
night (Table 1). The members of each team were asked not to overlap with each other's 
assigned areas, and the distribution of brooches (capture survey) was completed in one 
day.  

The recapture survey began one week after the first capture survey. The recapture 
survey was conducted with the same schedules, resources, cruising areas and teams as 
the capture survey. Hence, MSMs were again asked whether they had already received a 
brooch. Again MSMs who visited remote areas were asked to show their tag, if someone 
failed to show the brooch, the survey team would verify his statement by asking perti-
nent questions, such as date, where, when, and from whom he received the brooch. The 
number of MSMs who had received a brooch during the first capture survey was noted 
in the field record. 

4. Results  

Totally 8 locations in various types of entertainment places that the MSMs most fre-
quently visited were selected for this study, including 2 boy bars, two male massage 
parlors, two public parks and two pubs. The survey was scheduled into two stages, in-
cluding two rounds of capture-recapture. At the first stage, a total of 80 MSMs were 
captured as the first sample by receiving a brooch (the tag) in the eight places (37 were 
denied). One week later, the second stage was done; total of 348 MSMs were inter-
viewed on their possible reception of the tags. 38 persons in the second sample reported 
reception of a brooch. The results of each capture are presented in Table 2. In the 
round of capture-recapture that consisted of the captures and recaptures utilizing the 
tag of brooch: R = 80, C = 348, M = 38, the estimate of the MSM population size was 
733 (95% CI: 480 - 985) or the estimation of MSM population in Chiang Mai Thailand 
was 7.3% (95%CI = 7.1 - 14.1). 

5. Discussion 

The capture-recapture method was originally used in wildlife research over 100 years 
 
Table 1. Physical mapping of the location. 

Location Type Peak/Days Visited 

Location 1 Bar A Weekend/9 - 12 pm 7.30 - 12 pm 

Location 2 Bar B Weekend/9 - 12 pm 7.30 - 12 pm 

Location 3 Massage parlor A 8 - 12 pm 7.30 - 12 pm 

Location 4 Massage parlor B Weekend/8 - 12 pm 7.30 - 12 pm 

Location 5 Public park A 10 - 12 pm 7.30 - 12 pm 

Location 6 Public park B 10 - 12 pm 7.30 - 12 pm 

Location 7 Pub A Fri- Sat/9 - 12 pm 7.30 - 12 pm 

Location 8 Pub B Weekend/9 - 12 pm 7.30 - 12 pm 
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Table 2. Result of the second capture and second recapture. 

Location Second capture 
Second  

recapture 
Estimated  
population  

Cumulative Second capture  
Cumulative Second  

recapture 
Estimated  
population 

95%CI 

Bar A 65 5 1040  65 5 1040  847 - 1232 

Bar B 52 2 2080  117 7 1337  1372 -2783 

Massage parlor A 32 3 853  149 10 1192  805 - 901 

Massage parlor B 28 3 747  177 13 1089  710 - 783 

Public park A 15 5 240  192 18 853  165 - 314 

Public park B 21 4 420  213 22 775  360 - 479 

Pub A 72 9 640  285 31 736  366 - 913 

Pub B 63 7 720 348 38 733 480 - 959 

Total  348 38 733    480 - 985 

 
ago [14]. It estimated the size of rare and elusive populations, which are difficult to find 
and count or which are very mobile and cannot be counted at one time. During the last 
decade, the method has been applied to estimate the sizes of those hidden or diffi-
cult-to-reach human populations such as sex workers (SWs), homeless persons, and 
intravenous drug users. This study used a two-stage CR calculation to estimate that 
there were 733 MSM or 7.3% in Chiang Mai Thailand. In total, 348 MSM were con-
tacted through trained peer enumerators and the brooch (tag) extended. Of these, 80 
were contacted in a single day, offering avenues for this study. 

Despite high community stigma and legal concerns, the group of MSM is a hard to 
reach population and previous study also confirmed the high prevalence of HIV and 
STDs among this groups [4] [5] [7]. Previous studies documented that four assump-
tions underlie the CR methodology [12] [16]: the population must be closed, the cap-
ture history of each member accurate, capture sources independent, and the probability 
of being captured during both rounds equal. In this study, the MSM population was not 
completely closed, but little change would have been expected over the period of 1 
week; we also used training and supervision of enumerators or research assistants 
which helped to ensure capture accuracy. For organizational and safety reasons, enu-
merators visited the same locations on both rounds. Specific methodologies varied from 
research to research. In some cases, the varied CR methods that are closer to that were 
originally used with animal populations, for example, directly capturing, tagging, and 
recapturing the subjects. In other studies, estimation of population sizes was done by 
CR indirectly applied to lists that were obtained from clinics, treatment centers, or oth-
er services [16]. Male homosexuality is secret in Thailand, and few lists could be re-
ferred to for CR method. Therefore, this study chose the original application of the 
method. In addition, we conducted CR by selecting the various locations to produce 
accurate results, which could verify each other. These results show differences and sug-
gest possible significant variations in the recapture rates in different places, also con-
firmed by the study of Luan R. in China [16], and they indicated more locations should 
be involved in the studies where CR method is used. 
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The MSM’s visits to the selected places remained relatively unstable, which, however, 
decreased after a long holiday. We collected data two weeks after for the New Year cel-
ebration, when the subjects’ visits became much fewer. The change resulted in signifi-
cant effect upon the precision of this short-term study. It is suggested that future study 
should be scheduled for the time of year not affected by the long holiday. The other 
specific techniques such as multiplier method [17] need to be conducted to compare 
with CR. Because of the limited time and budget, we had only a total of one week and 
two rounds for the survey. We thus recommend future study to add one more week and 
a third round of recapture.  

6. Conclusion 

In conclusion, reaching out and contacting MSM groups and their communities were 
done with a view to reducing HIV and STDs transmission. The CR technique is appro-
priate for estimating the size of the MSM groups for HIV public health intervention, 
when targeting HIV prevention strategies towards MSM is urgently needed. 
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