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Abstract

Background—Malaysia has been experiencing significant drug abuse problems since the 1970s, 

and drug abuse is the major driver of HIV transmission in Malaysia. We investigated risk factors 

for HIV associated with use of amphetamine type stimulants (ATS) among not-in-treatment opiate 

injectors in Malaysia.

Methods—Between October of 2006 and May of 2008, we conducted a series of surveys in three 

major urban areas of Malaysia. A total of 732 opiate IDUs (679 males and 53 females) were 

enrolled in the three surveys. The survey instruments consisted of a structured interview on 

demographic characteristics, drug use history (including year of first use, and past month history 

of use of illicit drugs; lifetime and past month history of IDU or needle or equipment sharing), and 

HIV status.

Results—There were 194/704 (27.6%) HIV positive participants in the sample. Two factors 

were significantly associated with HIV infection in this sample: lifetime history of ATS use (OR 

[95%CI]: 2.3 [1.5–3.6]) and lifetime history of sharing of injection equipment (OR [95% CI]: 4.2 

[1.8–9.8]). Both HIV-positive and HIV-negative participants reported high levels of current 

needle/equipment sharing practices: 82% vs. 75%, respectively.

Conclusions—ATS use spread rapidly in the study sample after 1997 and is associated with an 

increased risk of HIV infection in this population already at high risk because of opiate IDU. Out-

of-treatment IDUs in Malaysia engage in high risk behaviors regardless of their HIV status. 

Increased education and public health prevention measures are needed to reduce HIV transmission 

risks in this population.
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1. Introduction

Malaysia has been experiencing significant drug abuse problems since the 1970s, and drug 

abuse is the major driver of HIV transmission in Malaysia. The prevalence of HIV infection 

among drug users in Malaysia ranges from 25% to 45% (Kamarulzaman, 2009) and 

injection drug use (IDU) accounts for majority of all HIV infections in Malaysia (91,362 

HIV cases registered between 1986 and 2010; Department of Public Health, Ministry of 

Health Malaysia). Historically, heroin (injected or smoked) has been the dominant drug of 

abuse in Malaysia, in part due to its geographic proximity to the Golden Triangle. More 

recently, amphetamine type stimulants (ATS), including crystal methamphetamine and 

various other methamphetamine and/or amphetamine containing substances/pills, has been 

identified as a growing problem in Malaysia and throughout East and South-East Asia 

(McKetin et al., 2008; Sutcliffe et al., 2009; UNODC, 2010, 2011). Laboratories producing 

ATS, including large scale laboratories capable of industrial-scale manufacture, have been 

identified in most countries in the region and the UNODC’s 2010 assessment estimated that 

up to 20.7 million individuals in Asia and the Pacific have used ATS in the past year (Global 

SMART Programme, 2010). In our previous research, we found that approximately 60% of 

opioid IDUs in many regions in Malaysia report lifetime use of ATS with 29% also 

reporting lifetime injection of ATS (Vicknasingam et al., 2010).

Despite recent widespread media attention to ATS problems in Malaysia and other countries 

in Asia, very limited data are available to date the onset of ATS problems in Malaysia and 

other countries. Additionally, although ATS use has been identified as a risk factor for HIV 

in some populations (Colfax et al., 2010; Degenhardt et al., 2010; Martin et al., 2010; 

Plankey et al., 2007; Strathdee and Stockman, 2010), its impact on HIV transmission among 

heroin IDUs has not been extensively studied (Colfax et al., 2010).

Consequently, we evaluated the temporal onset of ATS use and its association with HIV 

transmission risk behaviors in this population, using data collected in a series of surveys of 

not-in-treatment opiate IDUs in three major urban areas of Malaysia.

2. Methods

2.1. Subjects

Between October of 2006 and May of 2008, we conducted three successive surveys of not-

in-treatment opiate injectors in Kuala Lumpur, Johor Bharu, and Penang, Malaysia. In each 

city, we recruited outreach collaborators (ex-drug users and/or staff of local NGOs working 

with active drug users) to identify areas frequented by active drug users and to engage, 

screen, and recruit survey participants. All engaged survey participants were asked to inform 

other active drug users about the survey and to encourage their participation and/or 

introduce them to our research staff (chain referral sampling). The inclusion criterion for 

participation in all survey interviews was current (past week) opiate IDU, based on self-
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report and verified by examination of recent injection marks. A total of 732 participants 

were interviewed in all three surveys.

2.2. Survey instruments

The survey instruments consisted of a structured interview (self-report) on demographic 

characteristics, drug use history (including year of first use, and past month history of use of 

illicit opiates and ATS; lifetime and past month history of IDU or needle or equipment 

sharing) and HIV status. The survey instruments included questions from clinical and 

research instruments previously used by our research team in Malaysia and included both 

multiple choice and open ended questions regarding both lifetime and current or recent (in 

the past 30 days) behaviors. No identifying data were collected and all participants were 

assured anonymity of their responses. Survey participants received 15 RM (approximately 

$4.5 USD) for taking time to participate in the interviews (see Vicknasingam et al., 2010 for 

description of the study procedures and findings of two of the three surveys). Approval for 

the surveys was obtained from the Human Research and Ethical Committee of Universiti 

Sains Malaysia.

2.3. Interviewers

Interviewers were trained before engaging in any study related activities and supervised 

throughout the surveys by an experienced research assistant and the study investigators.

2.4. Data/statistical analyses

Data analyses included descriptive statistics to summarise demographics, drug use history, 

and risk behaviors data. We used an exploratory stepwise logistic regression to evaluate the 

association between the prevalence of HIV and the collected demographic, drug use, and 

risk behaviors data in the sample. To evaluate timeline trends for the initiation of illicit use 

of heroin, ATS, and buprenorphine, we plotted cumulative proportion curves of survey 

participants who initiated their illicit use of each illicit drug between 1961 and 2008 (Fig. 1) 

based on the reported ages of onset of illicit use of these drugs.

3. Results

A total of 732 participants (679 males and 53 females) were enrolled in the three surveys. 

Their mean (SD) age was 38.14 (8.7); 612 (84%) were of Malay, 50 (7%) of Chinese, 64 

(9%) of Indian, and 6 (1%) of other/unknown ethnicity; 441 (63%) had less than high school 

education; 232 (33%) were unemployed; 83 (12%) were married; 194/732 (27%) reported 

being HIV positive, 510/732 (70%) reported being HIV negative, and 28/732 (4%) did not 

know their HIV status.

All survey participants (732) reported lifetime and current (past month) opiate abuse; 728 

(99.5%) reported lifetime history of opiate IDU, including 710 (97%) heroin IDU and 572 

(78%) buprenorphine IDU. Lifetime history of ATS use was reported by 551 (75%) and 167 

(23%) reported lifetime ATS IDU. Current (past month) opiate IDU was reported by 715 

(97.7%) and current ATS IDU was reported by 87 (12%). The mean (SD) of duration of 
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heroin, ATS, and buprenorphine use were reported respectively as: 18.1 (8.7), 5.1 (4.1), and 

2.1 (2.0) years.

Drug-related risks of HIV infection: 664 (91%) of survey participants reported lifetime 

history of sharing of injection equipment and 561 (77%) reported current (past month) 

sharing practices. The prevalence of current injection equipment sharing did not differ 

significantly between respondents who reported being HIV-positive (159/194, 82%) and 

those who reported being HIV-negative (384/510, 75%).

In the multivariate exploratory stepwise logistic regression, lifetime history of ATS use (B = 

2.4, p < 0.001, OR (95%CI): 2.3 (1.5–3.6)) and lifetime history of sharing of injection 

equipment (B = 4.5, p < 0.001, OR (95%CI): 4.2 (1.8–9.8)) were the only statistically 

significant factors associated with an increased risk of HIV infections in this sample. 

Participants who reported the lifetime history of ATS use were younger than those without 

ATS use history (37(8.1) vs. 42(9.5), p < 0.01), and did not differ significantly on other 

variables.

The cumulative proportions of respondents initiating heroin, ATS, or buprenorphine use 

beginning in the 1960s, the earliest onset of heroin use among the survey respondents, 

through 2008, is shown in Fig. 1. As illustrated in Fig. 1, the cumulative proportion of study 

participants initiating heroin use increased steadily beginning in the late 1960s. On the other 

hand, ATS use was negligible until 1987 (only one person reported initiation of ATS before 

1987). The number of participants initiating ATS use increased slowly over the next several 

years before rising rapidly after 1997. By 2008, 75% of the participants had initiated ATS 

use. Initiation of buprenorphine use was reported very infrequently before 2000, but the 

proportion initiating buprenorphine use increased rapidly after 2002, the year when 

buprenorphine became available in Malaysia as a medication to treat opiate dependence.

4. Discussion

The study findings point to the relatively recent and rapid emergence over the past decade of 

ATS use in the study sample and identify lifetime ATS use as an additional risk factor for 

HIV transmission in this population of heroin IDUs who are already at increased risk for 

HIV because of long histories of opiate IDU and a high prevalence of sharing of injection 

equipment. Similar findings regarding the relationship between stimulant use or abuse and 

HIV infection among heroin IDUs have been reported previously for cocaine abuse 

(Meandzija et al., 1994) but not for ATS use. Although the results from this cross-sectional 

study should not be interpreted as proving a causal relationship between ATS use and HIV 

infections, as suggested by the findings of earlier studies among IDUs and men who have 

sex with men (MSM) populations in the U.S., ATS use might contribute to increased HIV 

infection by a number of behavioral and biological pathways, including increased energy 

and interest in sexual activities; impaired judgment leading to increased frequency of unsafe 

sexual practices; increased frequency of IDU or equipment sharing; or more impulsive 

sharing in particularly high risk situations (see Colfax et al., 2010; Degenhardt et al., 2010 

for review).
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Of additional importance are the study findings that participants who know that they were 

HIV-infected reported comparably high rates of continued sharing of injection equipment as 

those without HIV infection. Despite intensive education efforts among drug users in 

Malaysia over the past two decades to increase their knowledge about HIV/AIDS 

transmission and to reduce their risky behaviors and introduction of needle exchange 

programs in Malaysia in 2005 (Kamarulzaman, 2009), we found that out-of-treatment heroin 

IDUs persisted in high rates of injection equipment sharing and that knowledge of HIV 

infection is not associated with reduction in rates of needle and/or equipment sharing.

4.1. Limitations

Survey participants were a non-random sample of active drug users in selected areas of three 

large cities with a high prevalence of IDU and may not be representative of all IDUs in the 

country. Notably, however, the sociodemographic characteristics of survey participants are 

similar to the characteristics of registered drug users in Malaysia (National Anti Drug 

Agency, Malaysia, 2007). The study findings are based on self-report data regarding HIV 

status and drug use history, and the survey assessed a limited range of behavioral risk factors 

(some drug-related risks, but no sexual risk behaviors). Self-reported HIV infection is likely 

to underestimate the actual prevalence, because of underreporting or lack of awareness of 

seroconversion since last testing, but the observed prevalence is consistent with verifiable 

health statistics in Malaysia. The close correspondence between self-reported data regarding 

timing of initiation of buprenorphine use and the formal approval and introduction of 

buprenorphine into Malaysia in 2002 supports the validity of self-reported data regarding the 

onset of different drug use problems by survey participants.

4.2. Implications

The study findings document the emergence over the past decade of problems with ATS use 

among long-term heroin IDUs in Malaysia and the significant contribution of lifetime ATS 

use as an additional risk factor for HIV infection. Especially because of its association with 

increased HIV transmission risk, the emergence of ATS use in this population threatens to 

interfere with the effectiveness of public health efforts underway in Malaysia and 

throughout the region calling for a rapid expansion of medically assisted treatments for 

opiate dependence to reduce the intertwined problems of heroin addiction and HIV/AIDS. 

The study results also point to the potential utility of incorporating surveys of not-in-

treatment drug users as part of a surveillance system to monitor emerging drug use 

problems. As the substance abuse treatment systems expand in Malaysia and other countries 

in the region, routine monitoring of drug use timeline histories of individuals entering 

substance abuse treatments may also provide a relatively low cost and feasible approach for 

identifying emerging drug use patterns and potential scope of drug use problems. In this 

approach, reports by newly enrolling patients serve as the “canary in the coal mine” to help 

identify new trends in illicit drug use, since the uptake of newly emerging drugs of abuse 

may be most rapid among current drug users.

The study finding that knowledge of HIV serostatus (or HIV infection) is not associated 

with significant reduction in HIV risk behaviors underscores the importance of intensifying 

the educational, prevention, and treatment outreach efforts to reach populations of not-in 
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treatment active drug users with targeted and more extensive HIV risk reduction 

interventions in order to effectively curtail the spread of HIV and other blood borne and 

infectious diseases.
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Fig. 1. 
Timeline of drug abuse onset in a sample of 732 not-in-treatment active opiate injectors in 

Kuala Lumpur, Johor Bahru, and Penang, Malaysia.
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