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Abstract

Background

A systematic assessment was done to examine the effect of HIV interventions among MSM

in Dhaka, Bangladesh. MSM were defined as males having sex with males but did not sell

sex in the last year. MSM are hidden, marginalized and stigmatized population groups not

only in Bangladesh but also globally. In 2010, HIV interventions for MSM were expanded in

40 districts of Bangladesh through 65 drop-in-centres (DICs) and peer outreach workers.

Methods

Data from two surveys on MSM in Dhaka in 2010 (baseline) and 2013 (midline) were used

to analyse the effect of ongoing HIV prevention services. Both surveys used time location

sampling to randomly select MSM for risk behaviour interviews. Two outcome variables

were considered; condom use in the last anal sex act and consistent condom use during

anal sex in the last month. Univariate and multivariate logistic regression methods were

used to determine factors associated with condom use.

Results

Condom use significantly increased at the midline than baseline (p<0.001 for both). Multivar-

iate analysis showed that having comprehensive knowledge of HIV and participation in HIV

prevention programme were positively associated with both last time and consistent con-

dom use. MSM who had comprehensive knowledge of HIV were 1.9 times (95% CI: 1.3–

2.8, p = 0.002) and 2.1 times (95% CI: 1.4–3.2, p<0.001) more likely to use condoms than

those who did not have comprehensive knowledge of HIV. The likelihood of using condoms

among MSM was more than double at the midline than the baseline (p<0.01 for both).
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However, odds of condom use was significantly lower among those who perceived them-

selves to be at risk or were not able to assess their own risk of HIV.

Conclusion

To sustain positive changes in HIV risk behaviours, HIV prevention programmes for MSM

need to be continued and strengthened.

Introduction

Males having Sex with Males (MSM) are at elevated risk of HIV infection in most countries

around the world [1]. In the cities of Southern and South-eastern Asia, prevalence of HIV

among MSM ranges from 6–29% [2] and 4–81% [3–12] of MSM received HIV prevention

services. The hidden nature of MSM and the criminalisation of MSM behaviours in many

countries makes accessing MSM for services a challenge [13] and in South Asia including Ban-

gladesh and Pakistan, the Penal Code 377 is one such act that states “Whoever voluntarily has

carnal intercourse against the order of nature with any man, woman or animal, shall be pun-

ished with imprisonment for life, or with imprisonment of either description for a term which

may be extended to ten years, and shall also be liable to fine” [14, 15]. Furthermore, police can

arrest persons without any warrant based on information provided by a third party who are

involved with such offences [16]. Bail for this offence is at the discretion of the courts and can

take up to two years to obtain [15].

In Bangladesh, HIV prevalence among MSM is still low. The last HIV serological surveil-

lance conducted in 2015 among MSM in Dhaka city showed that the prevalence of HIV was

only 0.3% and the prevalence of active syphilis was 1.5% [17]. The data also showed that, risky

sexual behaviours were highly prevalent with 46% of MSM not using a condom in the last sex

act and only 34–50% using condoms consistently with male sex partners during the last month

[17]. Moreover, 13.5% of MSM reported that they were beaten and/or raped in the last year,

only 10.6% ever accessed HIV testing services (HTS) and 35.5% had comprehensive knowl-

edge of HIV [17]. Given these data there is concern that HIV may rise among MSM if preven-

tion efforts are not strengthened.

In Bangladesh HIV prevention services for MSM started in 1997 [18] and since then ser-

vices have expanded with support from various sources. In 2010, the estimated number of

MSM was 110,581 [19] and the HIV prevention services expanded to 18,231 (16.5% of the esti-

mated number) MSM in 40 districts of Bangladesh through 65 drop-in-centres (DICs). At the

end of December 2012, in Dhaka city, ~1,000 (0.9% of the estimated number) received services

through five DICs. The current HIV prevention services (from 2010 and onwards) to MSM

build on the previous design of November 2009 [18] with a few differences. The services are

implemented through static DICs and peer outreach workers in cruising spots where MSM

congregate. The services include behaviour change communication (BCC), condom and lubri-

cant promotion and distribution, HIV testing and services (HTS), referral for HIV positive

MSM to care, support and treatment and management of sexually transmitted infections

(STIs) including counselling. Each peer educator provides HIV prevention services to ~140

MSM at the cruising spots five days a week. To ensure availability of condoms and lubricants

during holidays and weekends, condoms and lubricants are made available at fixed sites,

known as depot holders (DH), in the localities frequented by MSM. Advocacy with commu-

nity and law enforcement agencies are conducted locally to promote an enabling environment.
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There are provisions for legal support, if required. In addition, a participatory monitoring and

evaluation (PM&E) is in place that has served to enhance the quality of the programme data

and provide a better understanding of the underlying context and to ensure rapid action for

improvement of programme performance [20].

Prior to the upscaling of HIV prevention programme for MSM in Bangladesh, a risk behav-

iour survey was conducted in Dhaka, the capital city in 2010 (referred to as the baseline survey)

[21] and this was repeated later, in 2013 (referred to as the midline survey) [22]. The objective

of the midline survey was to compare the progress of the HIV prevention programme in-

terms of impact and outcome indicators, i.e. HIV prevalence and safer sex behaviours with

MSM and transgender women (hijra) over time. Hijra or transgender women refer to those

who identify themselves as belonging to a traditional hijra sub-culture [19]. Dhaka was selected

for the baseline survey because of two reasons: i) at that time, 35,355 MSM [19] (32% of the

total MSM in Bangladesh) were living in Dhaka city and ii) of 2,228 HIV positive cases that

were detected from key populations (KPs) at risk of HIV from 2007–2013 in Bangladesh,

mostly (19.2%) were detected in Dhaka [23].

Here we present an analysis of data obtained from the two surveys (baseline and midline)

that was conducted to determine changes in key risk behaviours and correlates of condom

use in MSM in Dhaka following implementation three years of HIV prevention services. Such

evaluation of behavioural interventions is pertinent in generating evidence for outcome-ori-

ented interventions [24, 25].

Materials and methods

Setting

Both the baseline 2010 and midline 2013 was conducted in Dhaka, the capital city of Bangla-

desh. Furthermore, in 2010, an assessment was conducted to estimate the size of MSM in

Dhaka city before starting HIV prevention program for MSM. The data showed that the esti-

mated size of MSM was 110,581 [19]. Based on the fund available, during the phase-1 of the

project (2010–2012), 18,230 (16.0%) and the phase-2 (2013–2015), 22,448 (20.0%) MSM

received HIV prevention services. This is to be mentioned that in Dhaka city, there was no

HIV prevention services for MSM by any other agencies and since 2010, it is being running by

a single donor. Male to male sex is still prohibited in Bangladesh and therefore, they are hidden

and hard to reach. There are 9,379 MSM in Dhaka city [26] and only 17.7% (1,659; program

data, Jul-Dec, 2019) received HIV prevention services. There is also a lack of research data on

MSM population that can contribute to increase HIV prevention services. Therefore, the find-

ings from this analysis are still important for program managers and policy makers.

Study design

Both surveys (baseline in 2010 and midline in 2013) were conducted in Dhaka city and fol-

lowed a similar cross-sectional design aimed at collecting HIV risk behavioural data from

MSM 18 years and older [21, 22]. MSM were defined as males having sex with males but did

not sell sex in the last month.

Standard guideline was followed to conduct both the baseline and midline surveys as sug-

gested by USAID and DFID [27]. Time Location Sampling (TLS), which is a two-stage proba-

bility sampling method [27] was used in both surveys. Both in 2010 and 2013, a place to be

defined as a ‘spot’ where at least 3 MSM were seen during mapping.

In 2010, social mapping was conducted in 211 places in Dhaka city. At least one MSM was

seen during mapping in 160 places. To make the sampling frame of spots, which was the first

stage of sampling, 126 places were filtered (considered as spots) from 160 places where at least
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2 MSM were seen during mapping. This is to be noted that to be in the safe side we filtered the

spots where at least 2 or more MSM were seen during mapping. Then from 126 spots, 114

spots were chosen using systematic random sampling technique.

In 2013, social mapping was conducted in 234 places in Dhaka city. At least one MSM was

seen during mapping in 182 places. To make the sampling frame of spots, which was the first

stage of sampling, 164 places were filtered (considered as spots) from 182 places where at least

2 MSM were seen during mapping. This is to be noted that to be in the safe side we filtered

the spots where at least 2 or more MSM were seen during mapping. Then from 164 spots, 119

spots were chosen using systematic random sampling technique.

In both surveys, interviews were conducted randomly during a suitable time of day from 5

PM to 11 PM assuming a fixed 4 MSM to be interviewed from each spot, which was the second

stage of sampling. Besides interviewing of MSM, the data collectors also collected information

on the number of MSM available in a particular spot during 5 PM to 11 PM which referred to

as seen during interview. This information was used in the calculation of sampling weights.

Data were collected for the baseline and midline surveys between February-March, 2010 and

January-February, 2013, respectively.

Sample size calculation

Both in the baseline and midline, the sample sizes were calculated using a standard formula

shown below [27].

n ¼ D
fz1� α

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
2�pð1 � �pÞ

p
þ z1� β

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
p1ð1 � p1Þ þ p2ð1 � p2Þ

p
g

2

ðp
2
� p

1
Þ

2

In the above formula:

D = Design effect.

p1 = Estimated proportion of risk behaviour at the time of previous survey.

p2 = The target proportion at some future date, so that (p2-p1) is the magnitude of change

that we want to be able to detect.

pðbarÞ ¼ ðp1þ p2Þ=2

Z1-α = The Z-score corresponding to desired level of significance = 1.645.

Z1-β = The Z-score corresponding to desired level of power = 0.83.

In the baseline, two risk behavioural indicators from the last round of behavioural survey

and surveillance (BSS) conducted in 2006–07 among MSM in the Dhaka were used [28].

These indicators were: condom use in the last anal sex act while buying sex from males (not

transgender) and condom use in the last anal sex act while having sex with non-commercial

male/transgender sex partners in the last month. The sample size was calculated to detect 11–

14% (1-way change detectable) changes in these risk behaviours over time for the population

group. In the calculation of sample size, we also used the inflation rates (percent of the popula-

tion that is eligible to be considered for the indicators) from BSS 2006–07 for MSM population

and a design effect of 2, 95% confidence level and 80% power. The calculated sample sizes

were also adjusted for 5% non-response. For the first indicator, the calculated sample size was

439 and for the second indicator, 454.

In the midline 2013 [22], similar indicators and approach were used to calculate sample

sizes. The estimates of the indicators were taken from baseline 2010 [21]. For the first indica-

tor, the calculated sample size was 476 and for the second indicator, 387. Finally, the largest

sample size was chosen for interview both in the baseline and midline.
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Survey tool

Face to face interviews were conducted using semi-structured questionnaires by experienced

interviewers at public spots where some privacy could be assured [28–30]. The questionnaire

included information on socio-demographic characteristics sexual history, sexual risk-behav-

iour, mobility, knowledge of male condoms and lubricants, knowledge of STIs and HIV, self-

reported symptoms of STIs, knowledge and uptake of HTS, violence, HIV risk self-assessment

and participation in HIV prevention programmes. Before each interview, verbal informed

consent was obtained from the respondents. Because, same-sex sexual acts are criminalized in

Bangladesh under Section 377 of the Penal Code and punishable by life imprisonment. Our

experiences of working with MSM and transgender women (known as hijra) with such sensi-

tive topic suggest that many of them do not like to disclose their identity (e.g. sexual orienta-

tion, involvement in sex trade) in written form due to the fear of identity disclosure. Structural

barriers such as religious prohibition; criminalization of sex work and same-sex behaviour;

and social stigma hinders getting written consent from them. Also, most often, requesting for

written consent make them suspicious about the purpose of the study. This process not only

influences their participation in the study but also their responses to the sensitive questions.

Hence, we collected verbal consent from the research participants. Our trained research team

members carefully obtained verbal informed consent and sought permission through verbal

approval before each interview. The studies, findings of which were analysed in this manu-

script, were approved by the Ethical Review Committee (ERC) at icddr,b.

Measures

In this analysis, two key risk behaviours of MSM were considered as outcome variables. The

first outcome variable was ‘used condom in the last sex act with any transactional/non-transac-

tional males/hijra sex partners in the last month’ and the second outcome variable was ‘used

condoms consistently in all anal sex acts with any transactional/non-transactional males/hijra

sex partners in the last month’.

Statistical analysis

A composite indicator was computed to measure the comprehensive knowledge of HIV who

correctly identified two ways to prevent HIV and rejected three misconceptions regarding

HIV transmission implies that 1) Can the risk of HIV transmission be reduced by having sex

with only one uninfected partner who has no other partners?, 2) Can a person reduce the risk

of getting HIV by using a condom, every time they have sex?, 3) Can a healthy-looking person

have HIV?, 4) Can a person get HIV from mosquito bites? and 5) Can a person get HIV by

sharing food with someone who is infected? [31]. Uptake of HTS was computed based on who

received HIV testing as well as received the test result in the last 12 months [31]. Categorical

variables were measured by percentage points and numerical variables by means along with

95% conficence intervals (CIs) for both. All variables between the two survey periods were

compared using Chi-square statistics and any 5% was used as a level of significance. To identify

the factors associated with using condom in the last sex act and using condoms consistently in

the last month, bivariate analysis was carried out initially using univariate logistic regression

models [32]. Thereafter, the net association of the factors associated with using condom in the

last sex act and consistently with male/hijra sex partners, was determined by using multiple

logistic regression models [32]. Factors that were significant at the 10% level in the bivariate

analysis were included in the multivariate analysis [33, 34]. Results from the bivariate analysis

were reported as unadjusted odds ratios (UOR) and from multivariate analysis as adjusted

odds ratios (AOR). Before running multivariate analysis, pair-wise correlation coefficients
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were checked among the factors that were significant at p-value of<0.10 in the bivariate

analysis [35]. In all analysis, appropriate sampling weights and clustering of observations were

incorporated [27]. In this analysis, data from two-time points were appended. Data were ana-

lysed with Stata using complex survey design commands, Version 13.1 [36]. In the baseline,

data were collected from 457 MSM and in the midline, from 487 MSM. The analysis was con-

ducted among those who were 18 or above years of old. Finally, at both time points some of

which were also married to women, a total of 457 MSM participated at the baseline were com-

pared with 475 MSM at the midline. This is to be noted that after appending two data sets,

sampling weights were modified [37] and then standard formula was used [27] to make it stan-

dardised so that in the analysis, the total number of observations become equal to the sum of

sampling weights. Hence, for the sake of completeness in the analysis, all results in the manu-

script are reported based on the modified sampling weights. After incorporating clustering of

observations in the analysis, the calculation of standard error of estimates was based on cluster

sampling design that was been automatically modified by Stata and based on that 95% confi-

dence intervals were calculated in the univariate, bivariate and multivariate analyses.

Results

Comparison between the baseline and midline surveys

Comparisons between the two surveys are shown in Table 1. There were no differences in

sociodemographic characteristics including age, years of schooling, marital status however,

income significantly increased at the midline than the baseline (p<0.001) (Table 1). This is to

be mentioned that 30–32% of MSM in both time points were married that indicates they were

bisexual.

Condom use (both last time and consistent) significantly increased at the midline compared

to the baseline (p<0.001 for both, Table 2). Risk perception changed significantly between the

Table 1. Comparison of socio-demographics between baseline and midline.

Variables Baseline (2010) Midline (2013) Comparison

n, Col% (95% CI) n, Col% (95% CI) (p-value)

(N = 457) (N = 475)

Age

18–24 years 183, 39.4 (34.1–45.0) 197, 40.1 (35.1–45.3) NS

>= 24 years 274, 60.6 (55.0–65.9) 278, 59.9 (54.7–64.9) NS

Years of schooling§

0 36, 7.9 (5.6–11.1) 44, 9.4 (5.8–14.9) NS

1–5 120, 26.6 (21.4–32.6) 107, 23.1 (18.9–28.0) NS

6–10 214, 46.0 (40.9–51.3) 183, 38.5 (33.5–43.8) NS

>10 86, 19.4 (15.0–24.7) 139, 28.9 (23.7–34.8) NS

Income in the last month (USD)�

<= 91 296, 66.3 (60.4–71.7) 195, 40.1 (35.4–45.0) <0.001

>91 161, 33.7 (28.3–39.6) 280, 59.9 (55.0–64.6) <0.001

Current marital status

Unmarried 295, 65.0 (59.9–69.8) 323, 67.0 (61.9–71.7) NS

Married 144, 31.8 (27.2–36.9) 136, 29.6 (25.2–34.3) NS

Divorced/Separated/Widower 18, 3.1 (1.9–5.1) 16, 3.5 (2.1–5.6) NS

�Based on median value (1 USD = 91.0 BDT); NS indicates a non-significant comparison at the 5% level.
§ N = 456, one observation was missing in 2010 and N = 473, 2 observations were missing in 2013.

https://doi.org/10.1371/journal.pone.0236557.t001
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two time points; significantly more MSM at the midline versus the baseline survey did not con-

sider themselves to be at risk of HIV (63%, 95% CI: 58.1–67.6 and 43%, 95% CI: 36.8–49.4;

p<0.001) respectively. At the same time, fewer participants were not able to assess their

own risk of HIV with 34.3% (95% CI: 27.9–41.3) at the baseline to 11.3% (95% CI: 7.7–16.2;

p<0.001) at the midline. Two questions were asked to assess the knowledge of HIV prevention

and three questions were asked to assess knowledge of HIV transmission. Use of condom

(properly and consistently) as a mode of HIV prevention was reported by 82.4% (95% CI:

78.0–86.1) at the baseline and 88.5% (95% CI: 84.0–91.9) at the midline. At the baseline, 66.2%

(95% CI: 61.2–70.8) and at the midline, 64.2% (95% CI: 58.1–69.9) mentioned avoiding multi-

ple sex partners to prevent HIV. At both time points, almost half of the MSM rejected the mis-

conception that HIV can be transmitted by mosquito bites and a little more than half rejected

the misconception that HIV can be transmitted by sharing food with HIV infected persons.

More MSM at the midline compared to the baseline rejected the misconception that one can

tell by looking at someone whether he/she is infected with HIV (57.6%, 95% CI: 51.6–63.3 vs.

78.2%, 95% CI: 73.1–82.5; p<0.001). Only 23.5% (95% CI: 18.9–29.0) at the baseline and

Table 2. Comparison of sexual risk, vulnerabilities and programmatic variables between baseline and midline.

Variables Baseline (2010) Midline (2013) Comparison

n, Col% (95% CI) n, Col% (95% CI) (p-value)

(N = 457) (N = 475)

Age at first sex (anal/vaginal)

�12 years 31, 7.7 (5.1–11.5) 70, 14.8 (11.3–19.3) <0.01

13–19 years 373, 79.6 (74.2–84.0) 356, 75.4 (70.5–79.6) NS

�20 years 53, 12.8 (9.7–16.6) 49, 9.8 (7.2–13.2) NS

Had anal sex with males/hijra in the last month 342, 74.7 (69.3–79.4) 400, 84.7 (80.0–88.5) <0.01

Used condom in the last anal sex act with a male in the last month (denominator is who had anal sex

with a male in the last month)

92, 24.8 (20.3–29.8)

N = 342

197, 48.6 (42.4–54.7)

N = 400

<0.001

Used condom consistently during all anal sex acts with males in the last month (denominator is who

had anal sex with males in the last month)

61, 16.7 (12.7–21.6)

N = 342

143, 35.1 (29.4–41.2)

N = 400

<0.001

Reported at least one STI symptoms in the last year 80, 17.7 (13.4–23.2) 62, 13.3 (10.3–17.1) NS

Mentioned condom use (correctly and consistently in any type of sex) as a mode of prevention 377, 82.4 (78.0–86.1) 417, 88.5 (84.0–91.9) NS

Mentioned avoiding multiple sex partners as a mode of prevention 293, 66.2 (61.2–70.8)

N = 448¶
305, 64.2 (58.1–69.9) NS

Rejected misconception that HIV can be transmitted by mosquito bites 228, 50.6 (44.9–56.2)

N = 450§
227, 46.7 (40.2–53.3) NS

Rejected misconception that HIV can be transmitted by sharing food with an HIV infected person 261, 59.3 (53.5–64.8)

N = 450§
265, 54.7 (48.1–61.2) NS

Rejected misconception that one can tell by looking at someone whether he/she is infected with HIV 266, 57.6 (51.6–63.3)

N = 448¶
371, 78.2 (73.1–82.5) <0.001

Had comprehensive knowledge of HIV 108, 23.5 (18.9–29.0) 130, 26.6 (21.6–32.3) NS

HIV risk perceptionѲ

At risk (high or medium) 114, 22.7 (18.4–27.7) 128, 25.7 (21.1–31.0) NS

Not at risk 192, 43.0 (36.8–49.4) 296, 63.0 (58.1–67.6) <0.001

Not able to assess 146, 34.3 (27.9–41.3) 51, 11.3 (7.7–16.2) <0.001

NS indicates a non-significant comparison at the 5% level.
¶9 observations were missing.
§7 observations were missing.
ѲN = 452, 5 observations were missing at baseline.

https://doi.org/10.1371/journal.pone.0236557.t002
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26.6% (95% CI: 21.6–32.3) at the midline had comprehensive knowledge of HIV and no differ-

ence was observed.

Factors associated with condom use in the last sex act and consistently with

a male/hijra sex partner in the last month

In the bivariate analysis, condom use in the last sex act was significantly associated (p<0.10)

with income in the last month, having STI symptoms in the last year, HIV risk perception,

having comprehensive knowledge of HIV and year of survey (Table 3). In the multivariate

analysis, HIV risk perception, having comprehensive knowledge of HIV, having STI symp-

toms in the last year and year of survey retained significance at p<0.05 (Table 3). The likeli-

hood of using a condom in the last sex act was significantly lower among those who perceived

themselves to be at risk (high or medium) of HIV or were not able to assess their own risk

compared to those who perceived themselves to be at no risk (p<0.05 for both). Concomi-

tantly, comprehensive knowledge of HIV was positively associated with last time condom use

Table 3. Factors associated with condom use in the last sex act.

Factors Bivariate analysis Multivariate analysis

Yes No UOR (95% CI) p-value AOR (95% CI) p-value

n/N (Row %) n/N (Row %)

Age

18–24 years 115/296 (36.6) 181/296 (63.4) 0.9 (0.7–1.3) NS - - - -

>24 years (RC) 174/446 (38.3) 272/446 (61.7) 1.0 - -

Years of schooling

0 (RC) 20/67 (31.0) 47/67 (69.0) 1.0 - - - - - -

1–5 58/164 (35.1) 106/164 (64.9) 1.2 (0.6–2.3) NS

6–10 123/319 (36.7) 196/319 (63.3) 1.3 (0.7–2.5) NS

>10 88/190 (44.1) 102/190 (55.9) 1.8 (0.9–3.4) NS

Income in the last month (USD)

<= 91 120/375 (31.2) 255/375 (68.8) 1.0 - - 1.0 - -

>91 169/367 (44.3) 198/367 (55.7) 1.8 (1.3–2.4) 0.001 1.4 (1.0–1.9) NS

Current marital status

Unmarried (RC) 201/496 (38.9) 295/496 (61.1) 1.0 - - - - - -

Married 80/217 (35.9) 137/217 (64.1) 0.9 (0.6–1.3) NS

Divorced/Separated/Widower 8/29 (29.4) 21/29 (70.6) 0.7 (0.3–1.6) NS

Age at first sex (anal/vaginal)

�12 years (RC) 31/83 (36.1) 52/83 (63.9) 1.0 - - - - - -

13–19 years 230/581 (38.3) 351/581 (61.7) 1.1 (0.7–1.9) NS

�20 years 28/78 (35.1) 50/78 (64.9) 1.0 (0.4–2.1) NS

HIV risk perception

At risk (medium or high) 75/206 (34.8) 131/206 (65.2) 0.6 (0.4–0.9) 0.009 0.7 (0.4–1.0) 0.04

Not at risk (RC) 185/378 (47.2) 193/378 (52.8) 1.0 - - 1.0 - -

Not able to assess 28/154 (18.1) 126/154 (81.9) 0.2 (0.1–0.4) <0.001 0.4 (0.2–0.6) 0.001

Reported at least one STI symptoms in the last year 32/120 (24.6) 88/120 (75.4) 0.5 (0.3–0.8) 0.002 0.5 (0.4–0.9) 0.009

Had comprehensive knowledge of HIV 108/204 (50.7) 96/204 (49.3) 2.1 (1.4–3.1) <0.001 1.9 (1.3–2.8) 0.002

Year of survey

2010 (baseline) (RC) 92/342 (24.8) 250/342 (75.2) 1.0 - - 1.0 - -

2013 (midline) 197/400 (48.6) 203/400 (51.4) 2.9 (2.0–4.1) <0.001 2.3 (1.6–3.3) <0.001

In the bivariate analysis NS indicates a non-significant result at the 10% level and in the multivariate analysis, at the 5% level; RC = reference category.

https://doi.org/10.1371/journal.pone.0236557.t003
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(AOR: 1.9, 95% CI: 1.3–2.8, p = 0.002). Having a symptom of STI in the last year was negatively

associated with last time condom use (AOR: 0.5, 95% CI: 0.4–0.9, p = 0.009). The year of inter-

vention (2013) showed a positive impact on condom use in the last sex act (AOR: 2.3, 95% CI:

1.6–3.3, p<0.001).

Consistent use of condoms was significantly lower among those who perceived themselves

to be at risk (AOR: 0.4, 95% CI: 0.3–0.7, p<0.001) or were not able to assess their own risk of

HIV compared to those who perceived themselves to be at no risk (AOR: 0.3, 95% CI: 0.2–0.5,

p<0.001, Table 4). Significant positive associations with consistent condom use were observed

with having comprehensive knowledge of HIV (AOR: 2.1, 95% CI: 1.4–3.2, p<0.001) and year

of survey (AOR: 2.1, 95% CI: 1.4–3.4, p = 0.001).

Discussion

Condom use, especially consistent condom use, is a cornerstone in the behavioural prevention

programme against sexual transmission of HIV [38]. Condom use can be improved with

Table 4. Factors associated with consistent use of condoms.

Factors Bivariate analysis Multivariate analysis

Yes No UOR (95% CI) p-value AOR (95% CI) p-value

n/N (Row %) n/N (Row %)

Age

18–24 years 80/296 (25.3) 216/296 (74.7) 0.9 (0.6–1.3) NS - - - -

>24 years (RC) 124/446 (27.5) 322/446 (72.5) 1.0 - -

Years of schooling

0 (RC) 15/67 (23.1) 52/67 (76.9) 1.0 - - 1.0 - -

1–5 41/164 (23.0) 123/164 (77.0) 1.0 (0.5–2.0) NS 1.0 (0.5–2.0) NS

6–10 78/319 (24.1) 241/319 (75.9) 1.1 (0.5–2.1) NS 1.0 (0.5–2.0) NS

>10 70/190 (35.6) 120/190 (64.4) 1.8 (0.9–3.6) 0.08 1.0 (0.5–2.1) NS

Income in the last month (USD)

<= 91 83/375 (21.5) 292/375 (78.5) 1.0 - - 1.0 - -

>91 121/367 (31.9) 246/367 (68.1) 1.7 (1.2–2.4) 0.003 1.3 (0.9–1.9) NS

Current marital status

Unmarried (RC) 138/496 (26.7) 358/496 (73.3) 1.0 - - - - - -

Married 60/217 (27.0) 157/217 (73.0) 1.0 (0.7–1.5) NS

Divorced/Separated/Widower 6/29 (23.7) 23/29 (76.3) 0.9 (0.3–2.3) NS

Age at first sex (anal/vaginal)

�12 years (RC) 20/83 (22.6) 63/83 (77.4) 1.0 - - - - - -

13–19 years 164/581 (27.2) 417/581 (72.8) 1.3 (0.7–2.3) NS

�20 years 20/78 (27.3) 58/78 (72.7) 1.3 (0.6–3.0) NS

HIV risk perception

At risk (medium or high) 43/206 (19.6) 163/206 (80.4) 0.4 (0.3–0.6) <0.001 0.4 (0.3–0.7) <0.001

Not at risk (RC) 145/378 (36.9) 233/378 (63.1) 1.0 - - 1.0 - -

Not able to assess 15/154 (10.2) 139/154 89.8) 0.2 (0.1–0.4) <0.001 0.3 (0.2–0.5) <0.001

Reported at least one STI symptoms in the last year 21/120 (16.1) 99/120 (83.9) 0.5 (0.3–0.8) 0.008 0.6 (0.3–1.0) NS

Had comprehensive knowledge of HIV 84/204 (39.9) 120/204 (60.1) 2.4 (1.6–3.5) <0.001 2.1 (1.4–3.2) <0.001

Year of survey

2010 (baseline) (RC) 92/342 (24.8) 250/342 (75.2) 1.0 - - 1.0 - -

2013 (midline) 197/400 (48.6) 203/400 (51.4) 2.7 (1.8–4.1) <0.001 2.1 (1.4–3.4) 0.001

In the bivariate analysis NS indicates a non-significant result at the 10% level and in the multivariate analysis, at the 5% level; RC = reference category.

https://doi.org/10.1371/journal.pone.0236557.t004
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effective programmes as has been shown in several cohort studies in China, Vietnam and Thai-

land [39–41] and in randomised control trials [42–44] in India, China, Russia and Hungary.

The analysis presented here shows that condom use increased following three years of pro-

gramming suggesting that the prevention programme for MSM in Dhaka had a positive effect

in promoting safer sexual behaviours. These findings are consistent with other studies con-

ducted in various countries globally. For example, similar findings were observed among

MSM in Andhra Pradesh, Maharashtra and Tamil Nadu in India where HIV prevention pro-

gramme had a positive impact on increasing condom use [45–47] as was the case in Anhui and

Sichuan Provinces in China [48, 49] and in Senegal [50].

Although condom use increased after three years of intervention, the level of improvement

is not sufficient to prevent a future HIV epidemic as half of the interviewed MSM still did not

use a condom in the last sex act and about three in every five were not using condoms consis-

tently. It is fortunate that HIV prevalence is still low among MSM in Bangladesh but recent

data on the number of reported cases of HIV shows a consistent annual rise and MSM show

the greatest rise in numbers after people who inject drugs [51]. Moreover, reports of STI symp-

toms within the last year did not decline significantly between 2010 and 2013. The reasons for

this cannot be gauged from this analysis but it does raise concerns about the future of the epi-

demic if it is not better understood and dealt with.

Relationship of condom use and HIV prevention programmes has also been assessed by

using AIDS Epidemic Model (AEM) [52] in many countries. The results of AEM among MSM

in China showed a positive association between condom use and increased coverage of HIV

intervention programme and concluded that the HIV prevention programme needed to be

continued and strengthened to control the AIDS epidemic in MSM [53]. Findings of AEM in

Peru, Ukraine, Kenya, and Thailand showed the positive impact of increased HIV prevention

programme in reducing new HIV infections among MSM [54]. A modelling exercise con-

ducted among MSM of Dhaka city using AEM showed that new HIV infections would be

increasing in 2020 through various risk behaviours particularly male-to-male sex due to con-

dom-less anal sex [55]. The findings also showed that 54% of the total new HIV infections will

occur among MSM in 2020 compared to 12% in 2000 and hence recommended to increase

coverage of HIV prevention for MSM in Dhaka city.

Several factors affect condom use and a major one is having comprehensive knowledge

about HIV [56] that was reported to be low and did not improve in MSM over the three-year

intervention period. The BCC leaflet that the peer-educators use to improve knowledge of HIV

among MSM contains all correct information regarding HIV prevention and transmission.

This analysis has revealed some important findings that need the attention of the programme

implementers. At both time-points, a substantial percentage of MSM reported HIV can be pre-

vented by using condoms correctly and consistently while on the other hand avoiding multiple

sex partners as a mode of HIV prevention was reported to be low. Having correct knowledge

that HIV is not transmitted by mosquito bites and not by sharing food with HIV infected per-

sons was also reported to be low. These findings signal that when PEs conduct sessions to

change risk behaviours using BCC with MSM, one-to-one or in a group, they stress only on cor-

rect and consistent use of condoms as a mode of HIV prevention and may ignore or do not

stress enough on other ways of HIV prevention and transmission. However, misconception

regarding HIV transmission that requires testing to know the status of HIV has increased at the

midline compared to the baseline that highlights the benefit of HTS. In this analysis, since the

prevalence of active-syphilis was low, self-reported symptoms of STIs was used as a proxy vari-

able for prevalence of STIs. The association of self-reported STIs was found significant only

with condom use in the last sex act. Those who used condom in the last sex act was less likely to

report symptoms of STIs. Similar finding was observed in a study among MSM in Africa [57].
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An outcome of knowledge is risk perception. In this analysis, more MSM at the midline

perceived themselves to not be at risk, not because of lack of knowledge but because they used

their knowledge on condoms and were therefore more likely to use condoms. It is essential

to get everyone participating in the HIV prevention programme to be fully knowledgeable

regarding routes of HIV transmission and means of prevention. In order to achieve this,

assessment of the knowledge transfer techniques using BCC materials by the PEs need to be

evaluated and improved.

This analysis is limited only to the outcome variables, condom use in the last sex act and

consistently. The prevalence of HIV (<1%) and active syphilis (<2%) was very low among

MSM in Dhaka city both at the baseline and midline [21, 22] and therefore, were not consid-

ered as outcome measures. Time location sampling encompassed to those MSM who were

visible at the public cruising spots, therefore, results cannot be generalised to those who

were hidden [58]; behavioural data may also be affected by social desirability and recall bias

[59]. Furthermore, uunfortunately, we do not have data on what percentage of MSM partici-

pated in both baseline and in midline. Hence, pre-post design statistical analysis could not

be performed.

Conclusions

In summary, the results of the current analysis provide an evidence of positive changes in HIV

risk behaviours among MSM in Dhaka city. However, the time gap between baseline and mid-

line is only for three years therefore, a proper longitudinal study using similar methodology

could better substantiate evidence to measure such sustainability. In sum to endure positive

changes in HIV risk behaviours and end HIV in Bangladesh by 2030 [23], HIV prevention for

MSM needs to be continued, strengthened and scaled up.

Supporting information

S1 File.

(ZIP)

Acknowledgments

A large number of individuals participated at the baseline and midline survey by providing

blood and giving their time in responding to questions and without their active participa-

tion these surveys would not have been possible and they are therefore acknowledged grate-

fully. We are grateful to AIDS/STD Programme (ASP) for overall support, coordination and

monitoring of field activities. We also thank other NGOs for their support in conducting

the surveys.

Author Contributions

Conceptualization: Md. Masud Reza, AKM Masud Rana, Sharful Islam Khan.

Data curation: Md. Masud Reza, Md. Sha Al Imran, Md. Aminul Islam.

Formal analysis: Md. Masud Reza, Md. Sha Al Imran, Md. Aminul Islam.

Funding acquisition: Sharful Islam Khan.

Investigation: Md. Masud Reza, AKM Masud Rana, Tasnim Azim, Ezazul Islam Chowdhury,

Gorkey Gourab, Md. Sha Al Imran, Md. Aminul Islam, Sharful Islam Khan.

PLOS ONE Changes in condom use among MSM in Dhaka city

PLOS ONE | https://doi.org/10.1371/journal.pone.0236557 July 24, 2020 11 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236557.s001
https://doi.org/10.1371/journal.pone.0236557


Methodology: Md. Masud Reza, AKM Masud Rana, Tasnim Azim, Md. Sha Al Imran, Md.

Aminul Islam, Sharful Islam Khan.

Project administration: Md. Masud Reza, Tasnim Azim, Sharful Islam Khan.

Resources: Tasnim Azim, Sharful Islam Khan.

Software: Md. Masud Reza.

Supervision: Md. Masud Reza, AKM Masud Rana, Tasnim Azim, Ezazul Islam Chowdhury,

Gorkey Gourab, Sharful Islam Khan.

Validation: Md. Masud Reza, AKM Masud Rana, Tasnim Azim, Sharful Islam Khan.

Visualization: Md. Masud Reza, AKM Masud Rana, Sharful Islam Khan.

Writing – original draft: Md. Masud Reza.

Writing – review & editing: Md. Masud Reza, AKM Masud Rana, Tasnim Azim, Ezazul Islam

Chowdhury, Gorkey Gourab, Md. Sha Al Imran, Md. Aminul Islam, Sharful Islam Khan.

References
1. Beyrer C, Baral SD, van Griensven F, Goodreau SM, Chariyalertsak S, Wirtz AL, et al. Global epidemi-

ology of HIV infection in men who have sex with men. Lancet. 2012; 380(9839):367–77. https://doi.org/

10.1016/S0140-6736(12)60821-6 PMID: 22819660

2. UNAIDS. Prevention gap report. 2016.

3. UNAIDS. Global AIDS Response Progress Report, Philippines. 2014.

4. UNAIDS. Global AIDS Response Progress Report, Reporting Period: 2012–2013, Indonesia. 2014.

5. UNAIDS. Interim Global AIDS Response Progress & Universal Access Reports, Reporting Period Janu-

ary 2013 –December 2013, Papua New Guinea. 2014 March. Report No.

6. UNAIDS. AIDS Response Progress Report, Reporting Period: Fiscal Year of 2014, Mongolia. 2015.

7. UNAIDS. AIDS Response Progress Report, Reporting Period: Fiscal Year of 2014, Thailand. 2015.

8. UNAIDS. Country Progress Report, January—December 2014, Cambodia. 2015 May. Report No.

9. UNAIDS. Country Progress Report, Nepal. 2015 June. Report No.

10. UNAIDS. Global AIDS Response Progress Report, Lao PDR. 2015 June. Report No.

11. UNAIDS. Global AIDS Response Progress Report, Reporting period: January 2014 –December 2014,

Myanmar. 2015 June. Report No.

12. UNAIDS. Global AIDS Response Progress Report, Reporting Period: January 2014 to December 2014,

Malaysia. 2015.

13. UNDP. Global commision on HIV and the law: Selected bibliography, Risk+Stigma: Men who have sex

with men. 2012.

14. Islamic Republic of Pakistan. Pakistan Penal Code (XLV OF1860). 1860.

15. Nidhi K. HIV/AIDS Interventions in Bangladesh: What Can Application of a Social Exclusion Framework

Tell Us? Journa of Health, Population and Nutrition (JHPN). 2009; 27(4):587–97.

16. Amin A. Criminal responsibility for torture under Bangladesh law. (https://www.thedailystar.net/law/

2004/06/04/opinion.htm, accessed on August 26, 2019). 2004.

17. AIDS/STD Programme (ASP). Behavioural and Serological Surveillance on males having sex with

males, male sex workers and hijra, 2015: TECHNICAL REPORT. National AIDS/STD Programme

(NASP), Government of the People’s Republic of Bangladesh (GoB), Ministry of Health and Family Wel-

fare, Government of Bangladesh, 2017.

18. UNAIDS. HIV and Men who have Sex with Men in Asia and the Pacific: UNAIDS Best Practice Collec-

tion. 2006.

19. National AIDS/STD Programme (NASP). Counting the numbers of males who have sex with males,

male sex workers and hijra in Bangladesh to provide HIV prevention services. National AIDS/STD Pro-

gramme (NASP), Government of the People’s Republic of Bangladesh (GoB), Ministry of Health and

Family Welfare, Government of Bangladesh and icddr,b, 2012.

PLOS ONE Changes in condom use among MSM in Dhaka city

PLOS ONE | https://doi.org/10.1371/journal.pone.0236557 July 24, 2020 12 / 15

https://doi.org/10.1016/S0140-6736(12)60821-6
https://doi.org/10.1016/S0140-6736(12)60821-6
http://www.ncbi.nlm.nih.gov/pubmed/22819660
https://www.thedailystar.net/law/2004/06/04/opinion.htm
https://www.thedailystar.net/law/2004/06/04/opinion.htm
https://doi.org/10.1371/journal.pone.0236557


20. Gill K, Emma E, Fua I. A Guide to Participatory Monitoring of Behavior Change Communication for HIV/

AIDS: Getting the Community and Program Staff Involved in Assessing and Improving Programs. 2005.

21. icddr b. Risk of and Vulnerability to HIV among MSM in Dhaka, Bangladesh: A behavioural survey of

MSM in Dhaka. Dhaka: International Centre for Diarrhoeal Disease and Research (icddr,b), Global

Fund Rolling Continuation Channel (RCC), 2010.

22. Reza MM, Alam MM, Khan SI, Rana AKMM, Gourab G, T A. A survey of HIV, syphilis and risk behav-

iours among males having sex with males, male sex workers and hijra International Centre for Diar-

rhoeal Disease and Research (icddr,b), Global Fund Rolling Continuation Channel (RCC), 2014.

23. National AIDS/STD Programme (NASP). 4th National Strategic Plan for HIV and AIDS response 2018–

2022. National AIDS/STD Programme (NASP), Government of the People’s Republic of Bangladesh

(GoB), Ministry of Health and Family Welfare, Government of Bangladesh and icddr,b, 2017.

24. Herbst JH, Beeker C, Mathew A, McNally T, Passin WF, Kay LS, et al. The effectiveness of individual-,

group-, and community-level HIV behavioral risk-reduction interventions for adult men who have sex

with men a systematic review. American Journal of Preventive Medicine. 2007; 32(4):S38–S67. https://

doi.org/10.1016/j.amepre.2006.12.006 PMID: 17386336

25. Huang ZH, Wang M, Fu LJ, Fang YR, Hao JH, Tao FB, et al. Intervention to Increase Condom Use and

HIV Testing Among Men Who Have Sex with Men in China: A Meta-Analysis. Aids Research and

Human Retroviruses. 2013; 29(3):441–8. https://doi.org/10.1089/AID.2012.0151 PMID: 23083341

26. National AIDS/STD Programme (NASP). Mapping study and size estimation of key populations in Ban-

gladesh for HIV programs 2015–2016. 2016.

27. Amon J, Brown T, Hogle J, MacNeil J, Magnani R, Mills S, et al. Behavioral Surveillance Surveys BSS.

Guidelines for repeated behavioral surveys in populations at risk of HIV. 2000.

28. National AIDS/STD Programme (NASP). Behavioural surveillance survey 2006–07: Technical report.

National AIDS/STD Programme (NASP), Government of the People’s Republic of Bangladesh (GoB),

Ministry of Health and Family Welfare, Government of Bangladesh, 2009.

29. National AIDS/STD Programme (NASP). National HIV serological and behavioural surveillance, 2002

Bangladesh: Fourth round technical report. National AIDS/STD Programme (NASP), Government of

the People’s Republic of Bangladesh (GoB), Ministry of Health and Family Welfare, Government of

Bangladesh, 2002.

30. National AIDS/STD Programme (NASP). National HIV serological and behavioural surveillance, 2003–

2004: Fifth round technical report. National AIDS/STD Programme (NASP), Government of the Peo-

ple’s Republic of Bangladesh (GoB), Ministry of Health and Family Welfare, Government of Bangla-

desh, 2003–2004.

31. UNAIDS. 09: United Nations General Assembly Special Session on HIV/AIDS: GUIDELINES ON CON-

STRUCTION OF CORE INDICATORS, 2010 Reporting. UNAIDS, 2009.

32. Forthofer RN, Lee ES, Hernandez M. Biostatistics: a guide to design, analysis and discovery: Academic

Press, Elsevier Inc.; 2007.

33. Bursac Z, Gauss CH, Williams DK, Hosmer DW. Purposeful selection of variables in logistic regression.

Source code for biology and medicine. 2008; 3(1):17.

34. Mickey RM, Greenland S. The impact of confounder selection criteria on effect estimation. Am J Epide-

miol. 1989; 129(1):125–37. https://doi.org/10.1093/oxfordjournals.aje.a115101 PMID: 2910056.

35. Dupont WD. Statistical modeling for biomedical researchers: a simple introduction to the analysis of

complex data: Cambridge University Press; 2009.

36. Stata. STATA SURVEY DATA REFERENCE MANUAL RELEASE 13. 2011.

37. Veazie M. The Stata Listserver 2004. [cited 2020]. file:///E:/Office%20PC/RCC%20(ICDDRB)-Working/

Mid%20line%20Survey-2013/Secondary%20analysis%20(Baseline%20vs.%20Midline)/MSM/May%

2002_2020%20(during%204th%20revision)/st%20%20Re%20%20How%20to%20weight%20two%

20combined%20survey%20data%20sets%20that%20each%20have%20their.html.

38. Liu HX, Su YY, Zhu L, Xing JN, Wu J, Wang N. Effectiveness of ART and Condom Use for Prevention

of Sexual HIV Transmission in Serodiscordant Couples: A Systematic Review and Meta-Analysis. Plos

One. 2014; 9(11):e111175. ARTN e111175 https://doi.org/10.1371/journal.pone.0111175 PMID:

25369471

39. Holtz TH, Pattanasin S, Chonwattana W, Tongtoyai J, Chaikummao S, Varangrat A, et al. Longitudinal

Analysis of Key HIV-Risk Behavior Patterns and Predictors in Men Who Have Sex with Men, Bangkok,

Thailand. Archives of Sexual Behavior. 2015; 44(2):341–8. https://doi.org/10.1007/s10508-014-0427-7

PMID: 25637308

40. Mimiaga MJ, Closson EF, Biello KB, Nguyen H, Nguyen QH, Oldenburg CE, et al. A Group-Based Sex-

ual Risk Reduction Intervention for Men Who Have Sex With Men in Ho Chi Minh City, Vietnam:

PLOS ONE Changes in condom use among MSM in Dhaka city

PLOS ONE | https://doi.org/10.1371/journal.pone.0236557 July 24, 2020 13 / 15

https://doi.org/10.1016/j.amepre.2006.12.006
https://doi.org/10.1016/j.amepre.2006.12.006
http://www.ncbi.nlm.nih.gov/pubmed/17386336
https://doi.org/10.1089/AID.2012.0151
http://www.ncbi.nlm.nih.gov/pubmed/23083341
https://doi.org/10.1093/oxfordjournals.aje.a115101
http://www.ncbi.nlm.nih.gov/pubmed/2910056
https://doi.org/10.1371/journal.pone.0111175
http://www.ncbi.nlm.nih.gov/pubmed/25369471
https://doi.org/10.1007/s10508-014-0427-7
http://www.ncbi.nlm.nih.gov/pubmed/25637308
https://doi.org/10.1371/journal.pone.0236557


Feasibility, Acceptability, and Preliminary Efficacy. Archives of Sexual Behavior. 2016; 45(6):1493–500.

https://doi.org/10.1007/s10508-015-0663-5 PMID: 26721662

41. Ye SD, Xiao Y, Jin CR, Cassell H, Blevins M, Sun JP, et al. Effectiveness of Integrated HIV Prevention

Interventions among Chinese Men Who Have Sex with Men: Evaluation of a 16-City Public Health Pro-

gram. Plos One. 2012; 7(12):e50873. ARTN e50873. https://doi.org/10.1371/journal.pone.0050873

PMID: 23300528

42. Amirkhanian YA, Kelly JA, Takacs J, McAuliffe TL, Kuznetsova AV, Toth TP, et al. Effects of a Social

Network HIV/STD Prevention Intervention for Men Who Have Sex with Men in Russia and Hungary: A

Randomized Controlled Trial. AIDS (London, England). 2015; 29(5):583. https://doi.org/10.1097/QAD.

0000000000000558 PMID: 25565495

43. Hao C, Huan XP, Yan HJ, Yang HT, Guan WH, Xu XQ, et al. A Randomized Controlled Trial to Evaluate

the Relative Efficacy of Enhanced Versus Standard Voluntary Counseling and Testing on Promoting

Condom Use among Men Who Have Sex with Men in China. Aids and Behavior. 2012; 16(5):1138–47.

https://doi.org/10.1007/s10461-012-0141-1 PMID: 22298340

44. Safren SA, Thomas BE, Mayer KH, Biello KB, Mani J, Rajagandhi V, et al. A pilot RCT of an intervention

to reduce HIV sexual risk and increase self-acceptance among MSM in Chennai, India. Aids Behav.

2014; 18(10):1904–12. https://doi.org/10.1007/s10461-014-0773-4 PMID: 24770985.

45. Kumar GA, Dandona R, Poluru R, Chandran SA, Alary M, Dandona L. Patterns of condom use by

men who have sex with men before and after the Avahan intervention in Andhra Pradesh state of

India. Bmc Public Health. 2014; 14(1):64. Artn 64 https://doi.org/10.1186/1471-2458-14-64 PMID:

24447623

46. Ramanathan S, Deshpande S, Gautam A, Pardeshi DB, Ramakrishnan L, Goswami P, et al. Increase

in condom use and decline in prevalence of sexually transmitted infections among high-risk men who

have sex with men and transgender persons in Maharashtra, India: Avahan, the India AIDS Initiative.

Bmc Public Health. 2014; 14(1):784. Artn 784 https://doi.org/10.1186/1471-2458-14-784 PMID:

25086742

47. Subramanian T, Ramakrishnan L, Aridoss S, Goswami P, Kanguswami B, Shajan M, et al. Increasing

condom use and declining STI prevalence in high-risk MSM and TGs: evaluation of a large-scale pre-

vention program in Tamil Nadu, India. Bmc Public Health. 2013; 13(1):857. Artn 857 https://doi.org/10.

1186/1471-2458-13-857 PMID: 24044766

48. Duan YW, Zhang HB, Wang J, Wei S, Yu F, She M. Community-Based Peer Intervention to Reduce Hiv

Risk among Men Who Have Sex with Men in Sichuan Province, China. Aids Education and Prevention.

2013; 25(1):38–48. https://doi.org/10.1521/aeap.2013.25.1.38 PMID: 23387950

49. Zhang HB, Wu ZY, Zheng YJ, Wang J, Zhu JL, Xu J. A Pilot Intervention to Increase Condom Use and

HIV Testing and Counseling Among Men Who Have Sex With Men in Anhui, China. Jaids-J Acq Imm

Def. 2010; 53:S88–S92. https://doi.org/10.1097/QAI.0b013e3181c7de63 PMID: 20104116

50. Wade AS, Larmarange J, Diop AK, Diop O, Gueye K, Marra A, et al. Reduction in risk-taking behaviors

among MSM in Senegal between 2004 and 2007 and prevalence of HIV and other STIs. ELIHoS Proj-

ect, ANRS 12139. Aids Care-Psychological and Socio-Medical Aspects of Aids/Hiv. 2010; 22(4):409–

14. https://doi.org/10.1080/09540120903253973 PMID: 20131126

51. AIDS/STD Programme (ASP). Facts and Figures on HIV: Bangladesh 2017. National AIDS/STD Pro-

gram (NASP), Directorate General of Health Services, Ministry of Health and Family Welfare, Govt. of

Bangladesh, 2017.

52. Brown T, Peerapatanapokin W. The Asian Epidemic Model: a process model for exploring HIV policy

and programme alternatives in Asia. Sex Transm Infect. 2004; 80 Suppl 1:i19–24. https://doi.org/10.

1136/sti.2004.010165 PMID: 15249695.

53. Ma N, Zheng M, Liu M, Chen X, Zheng J, Chen HG, et al. Impact of Condom Use and Standardized

Sexually Transmitted Disease Treatment on HIV Prevention Among Men Who Have Sex with Men in

Hunan Province: Using the Asian Epidemic Model. Aids Research and Human Retroviruses. 2012; 28

(10):1273–9. https://doi.org/10.1089/AID.2011.0294 PMID: 22280149

54. Wirtz AL, Walker DG, Bollinger L, Sifakis F, Baral S, Johns B, et al. Modelling the impact of HIV preven-

tion and treatment for men who have sex with men on HIV epidemic trajectories in low- and middle-

income countries. International Journal of Std & Aids. 2013; 24(1):18–30. https://doi.org/10.1177/

0956462412472291 PMID: 23512511

55. Huq MN, Khan S, Peerapatanapokin W, Reza M, Hossain Z, Shams Z, et al. Modes of HIV transmis-

sions in Dhaka city. Hiv Aids Rev. 2017; 16(2):112–7. https://doi.org/10.5114/hivar.2017.66898

56. Jin MH, Yang ZR, Dong ZQ, Han JK. Correlates of consistent condom use among men who have sex

with men recruited through the Internet in Huzhou city: a cross-sectional survey. Bmc Public Health.

2013; 13(1):1101. Artn 1101 https://doi.org/10.1186/1471-2458-13-1101 PMID: 24289100

PLOS ONE Changes in condom use among MSM in Dhaka city

PLOS ONE | https://doi.org/10.1371/journal.pone.0236557 July 24, 2020 14 / 15

https://doi.org/10.1007/s10508-015-0663-5
http://www.ncbi.nlm.nih.gov/pubmed/26721662
https://doi.org/10.1371/journal.pone.0050873
http://www.ncbi.nlm.nih.gov/pubmed/23300528
https://doi.org/10.1097/QAD.0000000000000558
https://doi.org/10.1097/QAD.0000000000000558
http://www.ncbi.nlm.nih.gov/pubmed/25565495
https://doi.org/10.1007/s10461-012-0141-1
http://www.ncbi.nlm.nih.gov/pubmed/22298340
https://doi.org/10.1007/s10461-014-0773-4
http://www.ncbi.nlm.nih.gov/pubmed/24770985
https://doi.org/10.1186/1471-2458-14-64
http://www.ncbi.nlm.nih.gov/pubmed/24447623
https://doi.org/10.1186/1471-2458-14-784
http://www.ncbi.nlm.nih.gov/pubmed/25086742
https://doi.org/10.1186/1471-2458-13-857
https://doi.org/10.1186/1471-2458-13-857
http://www.ncbi.nlm.nih.gov/pubmed/24044766
https://doi.org/10.1521/aeap.2013.25.1.38
http://www.ncbi.nlm.nih.gov/pubmed/23387950
https://doi.org/10.1097/QAI.0b013e3181c7de63
http://www.ncbi.nlm.nih.gov/pubmed/20104116
https://doi.org/10.1080/09540120903253973
http://www.ncbi.nlm.nih.gov/pubmed/20131126
https://doi.org/10.1136/sti.2004.010165
https://doi.org/10.1136/sti.2004.010165
http://www.ncbi.nlm.nih.gov/pubmed/15249695
https://doi.org/10.1089/AID.2011.0294
http://www.ncbi.nlm.nih.gov/pubmed/22280149
https://doi.org/10.1177/0956462412472291
https://doi.org/10.1177/0956462412472291
http://www.ncbi.nlm.nih.gov/pubmed/23512511
https://doi.org/10.5114/hivar.2017.66898
https://doi.org/10.1186/1471-2458-13-1101
http://www.ncbi.nlm.nih.gov/pubmed/24289100
https://doi.org/10.1371/journal.pone.0236557


57. Baral S, Adams D, Lebona J, Kaibe B, Letsie P, Tshehlo R, et al. A cross-sectional assessment of popu-

lation demographics, HIV risks and human rights contexts among men who have sex with men in Leso-

tho. Journal of the International AIDS Society. 2011; 14(1):36.

58. Magnani R, Sabin K, Saidel T, Heckathorn D. Review of sampling hard-to-reach and hidden populations

for HIV surveillance. Aids. 2005; 19:S67–S72.

59. Althubaiti A. Information bias in health research: definition, pitfalls, and adjustment methods. Journal of

multidisciplinary healthcare. 2016; 9:211. https://doi.org/10.2147/JMDH.S104807 PMID: 27217764

PLOS ONE Changes in condom use among MSM in Dhaka city

PLOS ONE | https://doi.org/10.1371/journal.pone.0236557 July 24, 2020 15 / 15

https://doi.org/10.2147/JMDH.S104807
http://www.ncbi.nlm.nih.gov/pubmed/27217764
https://doi.org/10.1371/journal.pone.0236557

