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Abstract 

Between 1977 and 2002, there were only 84 cases of HIV infection through 

intravenous drug use reported to the AIDS surveillance system of the Centers for 

Disease Control, Department of Health. By the end of April 2007, the number of 

HIV infections from injection drug users (IDUs) has reached 5368. In view of the 

increasing HIV infections among IDUs, it is essential to have an overall understanding 

on the relationships between HIV infections and the sources of transmission, such 

as sexual behavior, methods of drug injection, and the sharing of needles, diluents 

or containers among drug users. 

The subjects for this study were male IDUs in Tai-Chung Prison, Yun-Lin 

Rehabilitation Institution and Chia-Yi Rehabilitation Institution.  A structured 

questionnaire containing questions on demographics, use of illicit drugs, needle 

sharing and sexual behavior was used to collect data.  The results indicate that  
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there is a 2.98 times increase in the risk of contracting HIV infections is 2.98 
times higher in those who do not always use (i.e. seldom, often or never use) 
condoms during sexual intercourse compared with those who always do. (95% 
confidence interval [CI] = 1.53-5.80). Sharing needles or syringes increases the 
risk of contracting HIV by 33.40 times (95% CI = 14.98-74.48); sharing diluents 
or containers increases the risk by 30.86 times (95% CI = 14.25-66.85); and 
concomitant use of shared needles, syringes, diluents and containers increases the 
risk by 45.14 times (95% CI = 20.20-100.90). 

To increase the efficacy of “harm reduction programs”, the government 
should publicize and promote the “human immunodeficiency virus infection 
prevention and patient rights regulation” to help IDUs and law enforcement 
personnel understand the needle exchange and methadone maintenance programs, 
hence increasing the participation rate by IDUs without fear of criminal charges. 
In addition, health education may also intervene to increase awareness of HIV 
infection among high risk groups. IDUs may be recruited for such programs. 
Increasing access to counseling services and screening blood tests is also essential. 
Furthermore, by cooperation with non-government organizations, information on 
prevention of HIV transmission and methadone maintenance programs may be 
provided.  A multidimensional approach to promoting the “harm reduction 
programs” is an integral part of the effort to bring HIV/AIDS under effective 
control. 
Key words: intravenous drug users, AIDS, HIV, needle sharing, syringe sharing, 

drug diluents, containers 

Introduction 

According to the World Health Organization (WHO), AIDS is one of the top 
four causes of mortality in the world. In 2004, there were approximately 13 
million injection drug users (IDUs) in the world. Of these, more than 5 million 
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were infected with Human Immunodeficiency Virus (HIV) [1]. Eastern European 
and central Asian countries have the highest proportion of IDUs infected with 
HIV (67.0%) [2-5]. According to the AIDS surveillance system of the Centers for 
Disease Control, Department of Health, there were only 84 cases of HIV infection 
through intravenous drug use reported between 1977 and 2002. However, by the 
end of April 2007, the case number of HIV infections amongst injection drug 
users (IDUs) has reached 5368, accounting for 39.1% of all HIV infections. In 
2004 alone, 624 new HIV infections were reported, which is a 7.6 times rise 
compared to 2003. Of the 2,942 new cases of HIV infections reported in 2006, 
60.4% were IDUs. All these data show that HIV is spreading quickly among 
IDUs. 

Apart from transmission via sexual contact, the sharing of needles, syringes 
and diluents among IDUs has been the most important route of HIV transmission 
in Taiwan [6, 7]. Chen found that sharing needles and syringes or diluents and 
cookers increased the risk of HIV transmission in IDUs [8]. In addition, IDUs 
have little knowledge about the danger of sharing diluents and cookers. Prior to 
year 2002, promotion of HIV prevention tended to focus more on sex behavior, 
blood transmission, and mother to child vertical transmission. It is only after the 
sharp increase in HIV infection rates among IDUs in 2003 that the prevention 
focus has been shifted to dealing with the risk of needle sharing and promoting the 
importance of screening.  On the other hand, the transmission risks from sharing 
diluents and cookers have been relatively overlooked thus far. As a result, it is 
necessary to have a full understanding on the relationships between HIV infections 
and the sources of transmission such as sexual behavior, methods of drug injection, 
and the shared use of needles, diluents and containers. 

Materials and Methods 

Subjects 
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The subjects for this study were IDUs from Tai-Chung Prison, Yun-Lin 
Rehabilitation Institution and Chia-Yi Rehabilitation Institution. Only males were 
chosen in this study due to the fact that IDUs who contracted HIV through injection 
drug use in Taiwan were mostly men 
Instrument 

A structured questionnaire with questions about demographics, use of illicit 

drugs, needle sharing practice and sexual behavior was used for data collection. 

The questionnaire was first tested on few IDUs whose highest education level was 

elementary school. The results from the pre-test were assessed by eight experts in 

the field to help refine the questionnaire. Between February and March 2006, 

1,332 subjects selected using random sampling were surveyed. During the survey, 

security personnel were there to accompany the researchers who explained the 

content of the survey in person to the subjects. Responses to the survey were kept 

confidential from the personnel of the prison. Informed consent was obtained 

from all subjects. 

Data collection and analysis 

SPSS 10.0 was used for data analysis. Descriptive statistics, such as case 

numbers and percentages, were used to present information demographics, injection 

behavior, sexual behavior, type of drug used, needle sharing, source of drug 

paraphernalia, frequency of daily drug use and cost for both HIV positive and 

negative cases. For analytic statistics, a chi-square test followed by multivariable 

logistic regression was used to explore the association between HIV infection and 

each variable. Adjusted odds ratio was used to express the association between HIV 

infection and each variable. Association was considered statistically significant if 

the 95% confidence limit did not include 1.0. 
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Results 

Of the 1,332 surveys distributed, 1,206 (90.5%) were returned. There were 
179 HIV positive subjects and 1027 HIV negative subjects. The average age of 
the subjects was 35.1 years.  The age at first drug injection ranged from 10 to 67 
years. Table 1 shows that the age distribution for HIV positive subjects differs 
significantly from that for HIV negative subjects (p <0.01). Among the HIV 
positive subjects, 20-29 years was the largest age group (58.6%), followed by 
those aged ≦19 years (26.6%); As for the HIV negative subjects, 20-29 years 
was the largest age group (53.9%), followed by those aged 30-39 years (22.2%). 
There was also a significant difference (p <0.05) on the level of education 
between HIV positive and HIV negative subjects; The highest education level was 
junior high school for both groups ( 57.9% and 54.1%, respectively), followed by 
high school or technical school (32.0% and 27.2%, respectively). HIV positive 
and HIV negative cases also have different marital status distribution (p <0.05). 
The majority were never married (69.8% and 58.2%, respectively), with married 
subjects constituting 11.2% and 17.7% of the sample groups respectively.  There 
was no difference in occupation prior to imprisonment between HIV positive and 
HIV negative subjects (p >0.05), with the majority being laborers (34.5% and 
34.7%, respectively). Table II illustrates that the most frequently used drug was 
heroin, followed by amphetamine. Only 6.0% of the HIV positive subjects and 
11.2% of the HIV negative subjects had family members who also used drugs. 
The difference was statistically significant (p <0.05).  The relationship between 
the source of drug paraphernalia and HIV infection was also statistically significant 
(p <0.05). Statistically significance was also found in the frequencies of 
disinfection using alcohol or bleach between HIV positive and HIV negative 
subjects (p <0.01). Needle sharing practice was also different between HIV 
positive and HIV negative subjects (p <0.01). Significance of condom use in 
association with HIV infection was borderline (p = 0.055). On the other hand, the 
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relationships between HIV infection on the one hand and average daily drug 
expanse, frequency of daily drug use, sex partner, and the presence of other 
sexually transmitted diseases on the other were found to be statistically 
insignificant (p >0.05). 

Logistic regression analysis showed that condom use and needle sharing 
remained as statistically significant risk factors for contracting HIV. However, 
having family members who are also IDUs poses a protective factor (Table 3). 
Subjects who sometimes/frequently/never used condoms during sexual intercourse 
in the year prior to imprisonment have a risk of contracting HIV that is 2.98 
higher compared to subjects who always used condoms (95% CI: 1.53-5.80). 
Compared to persons who never shared needles or diluents, sharing needles 
increases the risk of contracting HIV by 33.40 times (95% CI; 14.98-74.48); 
sharing diluents and cooker increases the risk by 30.86 times (95% CI: 14.25-66.85); 
and sharing needles, syringes, diluents, and cooker in combination increases the 
risk by 45.14 times (95% CI: 20.20-100.90). The risk of contracting HIV is 0.42 
times (95% CI: 0.19-0.92) higher for persons with family members who are also 
IDUs. In other words, having family members who are IDUs is a protective factor 
for HIV infection.  

Discussion 

In this study, the age at first drug use ranged from 20 to 29 years, which was 

similar to another study conducted in Taiwan [14]. Highest education level being 

junior high school was also similar to other studies in Taiwan [10, 11]. As a result, 

more emphasis should be placed on educating junior high school students about 

the danger of illicit drug use. In terms of marital status, most IDUs were never 

married; this was similar to previous studies in Taiwan [11, 12]. It could be the 

consequence of inability to maintain relationships due to social isolation and 

increased psychological problems amongst drug users [13].  
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The most frequently abused drug was heroin, which was consistent with 

findings from a number of domestic and overseas studies [6, 9, 14-15].  However, 

cocaine and morphine were the major drugs of abuse [17, 18] in Pakistan and the 

United States. Average frequency of daily drug injection among IDUs in this 

study (2-5 times/day) was similar to a study conducted by Chen (3-5times/day) 

[6], but higher than the study carried out by Grigoryan (1-2times/day) [16]. With 

regard to the source of drug paraphernalia, 80.4% obtained the drug from 

pharmacy, compared with 98.3% from another study in Taiwan [6]. In this study, 

44% of the IDUs shared needles or diluents, which was higher than the 29% and 

40% found in other countries such as Pakistan [16, 20], but lower than the 

findings in Gaskin et al (90% and 66%) [15, 21]. This study together with 

previous studies in Taiwan and other countries demonstrate that sharing needles, 

cookers and diluents is a high risk behavior for contracting HIV infection among 

IDUs. 

In this study, only 52.8% of IDUs had a single regular sexual partner, which 

was lower than the 90.7% found by Chen [6]and the 55.4% and 88.0% found by 

scholars in other countries [19, 21]. Prior to prison, only 8.8% used condom 

during sexual intercourse. During the 12 months prior prison, 97.5% of the 

subjects were found to be free of sexually transmitted diseases. Due to the fact 

that sexually transmitted disease is related to the number of sex partners and also 

the frequency of condom use, IDUs are advised to use condoms properly for all 

sexual intercourse, to avoid multiple sex partners, and to actively participate in 

screening for STDs to prevent transmission of these infections. 
Sharing needles or syringes was found to increase the risk of contracting 

HIV by 33.40 times (95% CI: 14.98-74.48), which was higher than Chen’s findings 
(OR = 8.2, CI: 3.3-20.2) [8]. Another study conducted by Y. A. Chen among jailed 
IDUs showed that compared to those who never shared needles, syringes or 
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diluents, the risk of HIV infection was increased by 23.5 times as a result of 
sharing needles, by 8.2 times as a result of sharing diluents, and by 51.7 times as a 
results of sharing both needles and diluents. These studies demonstrate that 
sharing needles, syringes, diluents and cooker increases the risk of HIV infection; 
and with concomitant sharing of needles, syringes, diluents, and cookers, there is 
a multiplicative effect on risk. The risk of contracting HIV among IDUs whose 
family members were also IDUs was lower compared to those having no family 
members who were IDUs. This might be due to the fact that when family members 
are also IDUs, sharing needles tends to happen among family members, which in 
turn decreases the chance of sharing needles with people outside the home. As a 
result, the risk of contracting HIV is reduced. 

Recommendations 
In order to prevent HIV infection, we must focus on promoting the current 

regulations first. Participation in the ”harm reduction programs” has slowed down 
due to the fact that IDUs and workers in such program are concerned about 
breaking the 4th item in Drug Prevention and Control Act, which states that 
“persons involved in production, transportation, or selling drug paraphernalia may 
be imprisoned between one and seven years in addition to a fine of up to 
NT$1,000,000”. Recently, the Statute on AIDS Prevention was revised and 
became the Statute for HIV Infection Prevention and Protection of the Rights of 
Persons Living with HIV. The statute clearly states that persons participating in 
some type of harm reduction program, such as needle exchange program or 
methadone maintenance program, will not be prosecuted. Information on the 
implementation of this statute should be distributed to IDUs and law enforcement 
officers.  Effective operation of the needle exchange services that results in 
decreased transmission of HIV can only be achieved through increased cooperation 
among different agencies. 

In addition, health education is needed to increase the awareness among 
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those involved in high risk behavior. There is an urgent need for IDUs to understand 
that sharing needles increases the risk of HIV transmission. IDUs and patients 
who contracted HIV/AIDS through injection drug will require more than just 
medical attention. Resolution of their complex social and psychological problems 
requires collaboration between government agencies and citizens. In addition, 
government agencies may also work with non-government organizations to 
conduct community outreaches, to educate the community about route of HIV 
transmission (especially the risk of HIV infection through sharing needles, diluents, 
and cookers) and the importance of using clean needles, and to inform the public 
about methadone maintenance therapy. These activities will help IDUs understand 
the importance of preventing AIDS and offer them ways to seek further assistance. 
Multi-focal health education is required to target different population groups, with 
particular emphases placed on the importance of condom use throughout sexual 
intercourse, the prevention of HIV transmission to women, and the related 
prevention of vertical transmission to children that has become another infection 
source for HIV in Taiwan. 

Finally, peer networks among IDUs may be utilized to expand the reach of 
health counseling and screening services. At present, pharmacies, private laboratories, 
or even drug dealers have been involve in reaching IDUs to provide them with 
clean needles and condoms, to educate them about HIV prevention, and to offer a 
channel for health consultation. For example, it is important to promote the 
concept of safe injecting and disinfection methods so that IDUs become familiar 
with the idea of “harm reduction”. Expended services may include setting up 
needle vending machines and providing sharp containers for the disposal of used 
needles.  Government agencies must place more emphasis on the concept of 
prevention when it comes to infectious diseases, and multifaceted collaborations 
are required to achieve effective HIV control. 
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Table 1. Demographics of HIV positive and HIV negative subjects at 
Tai-Chung Prison, Yun-Lin Rehabilitation Institution, and Chia-Yi 
Rehabilitation Institution. 

HIV － HIV ＋ 
Variable 

n % n % 
p-value 

Age at first injection drug use (years)* 905  169  0.007 
≦19 180 19.9  45 26.6  
20~29 488 53.9  99 58.6  
30~39 201 22.2  19 11.2  
≧40  36 4   6  3.6  

Level of education * 993  178  0.03 
Elementary school 155 15.6  13  7.3  
Junior high school 537 54.1 103 57.9  
Senior high schools 270 27.2  57 32.0  
Technical school/University/Graduate school  31  3.1   5  2.8  

Marital status* 989  179  0.012 
Never married 576 58.2 125 69.8  
Married 175 17.7  20 11.2  
Divorced/separated/widowed 238 24.1  34 19  

Occupation 998  174  0.626 
Military/civil service  30  3.0   3 1.7  
Trade/service/transportation 323 32.4  52 29.9  
Labor 346 34.7  60 34.5  
Farming/fishery  59  5.9   9  5.2  
Freelance/students/unemployed/other 240 24.0  50 28.7  
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Table 2. Risk factors of HIV positive subjects at Tai-Chung Prison, Yun-Lin 
Rehabilitation Institution, and Chia-Yi Rehabilitation Institution. 

HIV － HIV ＋ Variable n % n % p value 

Type of drug used (Not mutually exclusive)      
Heroin 959 96.2 169 95.5  
Amphetamine 506 50.7  84 47.7  
Morphine  85  8.5  16  9.0  
Methadone  24  2.4   4  2.3  
Cocaine  20  2.0   2  1.1  

Family members use drugs * 947  168  0.040 
Yes 106 11.2  10  6.0  
No 841 88.8 158 94.0  

Average daily spending on drugs 956  174  0.962 
≦NT$ 999 131 13.7  22 12.6  
NT$1,000~1,999  270 28.2  52 29.9  
NT$2,000~2,999 207 21.7  38 21.8  
≧NT$ 3,000 348 36.4  62 35.6  

Source of injection paraphernalia* 988  175  0.014 
Friends/spouse/sex partner 116 11.7  33 18.9  
Dealer/private source  72  7.3   7 4  
Pharmacy 800 81.0 135 77.1  

Used alcohol or bleach for disinfection * 964  176  0.000 
All the time 194 20.1  13  7.4  
Frequently 154 16.0  16  9.1  
Sometimes 193 20.0  31 17.6  
Never 423 43.9 116 65.9  

Frequency of daily drug use 976  172  0.089 
≦1  140 14.3  28 16.3  
2~5 546 55.9 107 62.2  
≧6  290 29.7  37 21.5  

Sharing needles and diluents * 951  165  0.000 
Never shared needles or diluents 617 64.9   9  5.5  
Shared needles and syringes 110 11.6  42 25.5  
Shared diluents and cookers 139 14.6  61 37.0  
Shared needles, syringes, diluents, and cookers  85  8.9  53 32.1  

Sex partners 943  169  0.758 
None/single fixed partner 696 73.8 129 76.4  
Multiple fixed partners 136 14.4  23 13.6  
Multiple non-fixed partners 111 11.8  17 10.1  

Condom use** 947  165  0.055 
All the time  77  8.1  21 12.7  
Never/sometimes/frequently 870 91.9 144 87.3  

History of other sexually transmitted diseases 980  173  0.555 
Yes  25  2.6   4  2.3  
No 955 97.4 169 97.7  

* Statistical significance set at α=0.05; ** Borderline statistical significance. 
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Table 3. Multivariate analysis of risk factors of HIV positive subjects at 
Tai-Chung Prison, Yun-Lin Rehabilitation Institution, and Chia-Yi 
Rehabilitation Institution.  

Variable Adjusted OR 95% CI 
Condom use*   

All the time 1.00  
Never/sometimes/frequently 2.98 1.53~5.80 

Sharing needles and diluents *   
Never shared needles or diluents 1.00  
Shared needles and syringes 33.40 14.98~74.48 
Shared diluents and cookers 30.86 14.25~66.85 
Shared needles, syringes, diluents, and cooker 45.14 20.20~100.90 

Family members also use drugs *   
Yes 1.00  
No 0.42 0.19~0.92 

* Statistical significance shown if 95% CL does not include 1.0. 
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