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Despite advancements in treatment and prevention, HIV and other sexually transmitted infections (STI) 
remain global public health issues. Nearly 40 years on, Thai business establishments are still facing 
adverse effects of the HIV epidemic. This study assessed HIV knowledge, transmission risk, stigma, 
and health behavior among a sample of 1,000 workers from the 2019 round of the Bangkok Behavioral 
Surveillance Survey (BBSS). Results indicate that most workers could identify common routes of HIV 
transmission but expressed stigmatizing attitudes. Overall, 13.1 and 19.3% had been tested for HIV and 
STI, respectively, 30.9% binge drank, 14.6% smoked cigarettes in the past month, and 21.6% used 
condoms consistently. Age, sex, marital status, education, economic status, peers, and level of stress 
were associated with HIV knowledge and health behavior. Based on the findings, tailored health 
educational interventions are needed to improve knowledge of HIV/STI, prevent STI, and promote 
sexual health-seeking behaviors including increasing uptake of HIV counselling and testing (HCT) in the 
workplace. 
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INTRODUCTION 
 
The global HIV/AIDS epidemic continues to affect 
societies around the world. Despite ongoing prevention 
interventions, HIV/AIDS remains the leading cause of 
death in low and middle-income countries. In the 
workplace, despite the fact that there are effective 
treatments, HIV reduced productivity, increased staff 
turnover, increased production costs, and sustained 
negative prejudice about  HIV/AIDS  (Chen  et  al., 2020). 

Stigma is one of the main reasons for the persistent 
spread of HIV around the world since fear of being a 
person living with HIV/AIDS (PLHIV) deters many who 
suspect they might be infected from seeking diagnosis 
and treatment (Arimoto et al., 2013). The workplace is 
one environment where both the owners and co-workers 
discriminate against PLHIV, and there is less support for 
“AIDS in the Workplace”  programs  than  existed  in  past  
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decades (Weihs and Meyer-Weitz, 2016; Hong and 
Thepthien, 2017).  

Vulnerability to HIV and other sexually transmitted 
infections (STI) of workers in the urban workforce is still a 
problem. Business establishment workers are often 
young people who live far from their families, and several 
studies have documented high-risk behaviors for STI/HIV 
in this population. A case study in Bangladesh found that 
major causes of HIV vulnerability of female garment 
workers are gender inequality, multiple sex partners, drug 
abuse, and rape violence (Mahmood, 2021). A survey 
conducted in the Namibian truck transport sector in six 
companies of different sizes found that risky sexual 
behavior was quite prevalent, and included having 
multiple concurrent partners and trading sex for 
incentives. That study found that drivers and laborers 
were especially prone to such risk behaviors (Kiderlen et 
al., 2015). In addition, a study of industrial workers 
compared migrant workers with local workers, and the 
prevalence of condom use was very low in both groups, 
but especially among the migrants. Studies indicate that 
factory workers' vulnerability to HIV infection is related to 
distance from family (Kumar et al., 2009). In Thailand, 
rural to urban migration is an important form of population 
movement for economic advancement. The migrants 
aspire to better education in the city, more job 
opportunities, higher pay, better health services, 
amenities, and many other perceived benefits of city 
living (Hong and Thepthien, 2017; Zhang et al., 2020). 

Data for 2019 show that there were approximately 38 
million PLHIV worldwide. Of these, about 13% did not 
know their HIV+ status, and about 28% were not yet on 
anti-retroviral therapy (ART) (Joint United Nations 
Program on HIV and AIDS [UNAIDS], 2020). The World 
Health Organization (WHO) estimates that more than 376 
million people around the world have at least one of the 
four most curable STI: chlamydia, gonorrhea, syphilis, 
and trichomoniasis. Some of these STI can result in 
serious sexual and reproductive health problems such as 
infertility, miscarriage, infant death, and mother-to-child 
transmission of STI. Having an STI significantly increases 
risk of contracting and transmitting HIV (World Health 
Organization [WHO], 2018). Thailand has one of the 
highest rates of HIV prevalence in Asia and the Pacific, 
accounting for 9% of the total PLHIV caseload in the 
region. Of the nearly 70 million Thai population, 
approximately 470,000 are HIV+ while, in 2019, 14,000 
PLHIV died from AIDS. Thailand is home to the largest 
number of PLHIV in the region. In 2020, it was estimated 
that 5,400 Thais were infected with HIV through 
unprotected sex, or 90% of all new infections in that year. 
Sharing needles to inject drugs was distant second route 
of transmission (UNAIDS, 2020). The prevalence of HIV 
in Thailand is declining due to successful prevention 
programs, and studies estimate that nearly 10 million 
people  in   Thailand   avoided  HIV  transmission  due  to  
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primary prevention, while AIDS deaths were reduced 
(between 2010 and 2018) by one-third (32%), and new 
HIV infections were reduced by nearly 60%. 
Nevertheless, incidence of STI (excluding HIV) increased 
from 18.8 in 2014 to 33.8 per 100,000 population in 2020 
(WHO, 2018). 

At the time of this study, an estimated 5.2 million Thais 
were working in Bangkok-based worksites, and this total 
comprises slightly more males (2.7 million) than females 
(2.5 million). Still, there is scant data on the prevalence of 
HIV and STI this worker population. In fact, it can be 
assumed that people in wage-labor jobs in Bangkok – 
especially those whose family home is in the provinces – 
have elevated risk for STI/HIV (Hong and Thepthien, 
2017). Studies in the literature have estimated that 8.5% 
of factory workers in Zimbabwe were HIV+, (McFarland et 
al., 1999) and as high as 42.7% of textile factory workers 
in Lesotho were HIV+ (Mabathoana et al., 2019). Migrant 
workers in new settings are confronted by new customs, 
languages, and encounters with strangers that were 
never possible in their home communities. While they 
may suddenly have a newfound freedom (since their 
parents/relatives are not looking over their shoulder), the 
young migrant may also experience considerable fear 
and anxiety by being in a strange place and not knowing 
whom to trust. Often, the desire to be accepted by the 
new peer group leads to risk behavior that would not 
have been possible back home. The younger female 
migrant workers are particularly prone to entering into a 
sexual relationship with a co-worker. Male migrant 
workers might find it difficult to resist peer pressure to go 
out drinking and visiting commercial sex establishments. 
(Nguyen et al., 2012) Thus, being a young, lower-
educated migrant worker in the city can be a “perfect 
storm” for heightened risk of STI and HIV (Nguyen et al., 
2012). Often, the worksites for migrant wage laborers are 
located in suburbs of large cities and, thus, are remote 
from health centers and clinics. Plus, the need to work 
seven days a week and take overtime (OT) jobs means 
that most workers do not have enough free time to visit a 
clinic or health center to get treatment or prevention 
supplies (Nguyen et al., 2021; Tran et al., 2019). Baseline 
knowledge of STI and prevention is also likely to be low 
and based on word-of-mouth from peers. Thus, countries 
need to have a policy and programs for health education 
and services for migrant workers to prevent and treat STI 
and HIV, as well as other infectious diseases as they 
emerge (Mullany et al., 2003).  

At the height of the HIV epidemic in Thailand, the 
Ministry of Labor (MOL) collaborated with the Thailand 
Business Coalition on AIDS (TBCA) to expand HIV 
education to the lower-income labor force in business 
establishment and other confined worksites in urban 
areas around the country. The aim was to motivate the 
private sector (that is, the worksite owners) to play a 
bigger role in prevention of STI/HIV for the workforce – to  
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benefit their own labor force as well as the health of 
society. TBCA developed a handbook and set of 
standards for AIDS prevention and education (ASO). The 
TBCA outreach education program received funding from 
the Global Fund against AIDS, TB and Malaria (GF) and 
the MOL. In 2008, TBCA had contacted more than 
11,000 businesses with a combined total labor force of 
three million, and invited them to participate in the worker 
education program. Initial outputs of the program were an 
increase in workplace policy on HIV prevention, and 
improved attitudes toward worker education about 
HIV/AIDS (Chamratrithirong et al., 2017). However, the 
program was not able to document changes in prevention 
behavior practices, such as use of condoms in risk 
situations. It can be assumed, however, that the baseline 
level of condom use with lovers or acquaintances were 
quite low in the population of lower-income wage laborers 
(Sakboonyarat et al., 2021). A foundation for initiating 
and sustaining prevention behavior for HIV/STI is sound 
knowledge about routes of transmission and effective 
methods of prevention. However, the baseline levels of 
prevention knowledge can differ widely, even in the same 
subgroups of the population depending on various socio-
demographic characteristics (e.g., age, education, marital 
status, stress level, economic status, etc.) (Cabezas et 
al., 2013; Yi et al., 2018; Dehghani et al., 2021). Thus, 
the main objective of this research was to assess the 
level of knowledge of risk for HIV, stigma, and health 
behavior of a sample of young wage laborers in worksites 
of Bangkok. 
 
 
MATERIALS AND METHODS 
 
Study design and sample 
 
Data were collected from 12 worksites in/around Bangkok during 
October to December 2019. The survey was part of the HIV/STI 
Behavioral Surveillance Survey (BSS) that is conducted bi-annually 
among a cross-sectional sample of ten sentinel groups of the 
population. This study looked specifically at health status, health 
behavior, access to health services, knowledge, and concern about 
health and illness among the sample. The National Statistical Office 
(NSO) of Thailand reported that, in 2019, there were 5,286,570 
laborers in Bangkok. For this study, inclusion criteria were as 
follows: (1) Age 18 years or older; (2) Thai citizen; (3) Had worked 
at least six months in the current job; and (4) Could communicate 
well enough to participate in the survey. All participants signed an 
informed consent form before filling out the self-administered 
questionnaire. The protocol for the study was approved by the 
Ethical Review Committee of Mahidol University (Social Sciences) 
(MUSSIRB 2019/056 B1).  

For this study, the authors used a formula for estimating the 
adequate sample size using the following parameters: (1) The 
expected proportion of factory worker with more accurate 
knowledge of AIDS and STI than the mean = 35.8% (according to a 
study on the relative importance of AIDS and STI) (Hong and 
Thepthien, 2017); (2) Knowledge about AIDS and STI in a former 
establishment in Thailand) Level = 95% absolute precision required 
= 0.1; and (3) Accuracy required for estimation of 84 employees per  

 
 
 
 
worksite, or 1,008 workers in 12, randomly-selected business 
establishment of 500 workers or more (e.g., factory, assembly plant, 
retail store, warehouse, etc.). The authors added 5% to the quota 
sample for each worksite to account for incomplete survey 
response. At each worksite, the participants were selected using 
simple random sampling. The selected workers were then invited to 
a meeting organized by the researchers. All workers were informed 
of the study objectives, and asked to give their written consent to 
participate in the study. Participants then filled out a self-
administered questionnaire. After checking for completeness, 1,000 
questionnaires were suitable for use in the analysis (completion 
rate 95.6%). 
 
 
Instrument  
 
The questionnaire is a structured set of close-ended questions 
which ask about socio-economic characteristics, demographic 
information, migration status, work history, having close friendships, 
level of stress, knowledge of HIV/STI, stigma, sex behavior, 
consumption of alcohol and cigarettes, and history of screening for 
HIV/STI. 
 
 
Knowledge about HIV and STI, and stigma  
 
Participants’ knowledge was measured by summing the number of 
correct response to 11 true/false statements about HIV prevention 
and transmission (The Joint United Nations Programmed on HIV 
and AIDS, 2020). These 11 items include knowledge of how HIV 
can be transmitted (e.g., sharing meals with a PLHIV, mosquito 
bites, sharing needles, and sexual intercourse), HIV prevention 
methods (e.g., use of condoms, having one faithful sex partner), 
and misconceptions about the risk of sex with a healthy-looking 
person. The possible knowledge score of HIV transmission ranges 
from 0 to 11 (that is, 1 point for each correct response). Cronbach’s 
alpha was 0.82 for this scale. HIV-related stigma was measured 
using a scale adapted from previous studies (Thepthien and 
Srivanichakorn, 2016). The scale is comprised of three items with 
two response options: “yes” = 1 and “no” = 0. Total possible scores 
range from 0 to 3, where a higher score indicates greater perceived 
HIV-related stigma. Cronbach’s alpha was 0.87 for this scale. 
 
 
Health conditions and risk behaviors 
 
In this study, participants were asked whether they had sex in the 
past 12 months, the number of sexual partners, and the use of 
condoms with their regular partners. The authors also examined the 
relationship between gender, self-reported health problems, and 
health risk behaviors. These behaviors have been found to be 
associated with an increased risk of HIV and STI among lower-
income workers and other vulnerable populations. Respondents 
were asked about alcohol use in the past year, quantity of 
consumption of alcohol at one sitting, and alcohol consumption in 
the past month. Respondents were asked about access to 
condoms, participation in HIV/STI knowledge training, and history of 
screening for HIV/STI the past year. 
 
 
Statistical analysis 
 
Data collected were checked manually for completeness and 
consistency, and then cleaned, categorized, coded, and entered 
into EPI info version 7. For statistical analysis, data were 
transferred  to  SPSS  version  24.  During  the analysis, odds ratios  



 

 

 
 
 
 
(OR) with 95% CI were calculated to determine the association of 
selected variables with the outcome variable. Descriptive, bivariate, 
and multivariate logistic regression analyses were implemented to 
determine the association between sociodemographic 
characteristics and health behavior, HIV knowledge, and stigma, 
adjusting for effects of other relevant variables, regardless of their 
magnitude of association in the descriptive analysis. A p-value of 
less than 0.05 was considered to be statistically significant.  
 
 
RESULTS  
 
This sample of urban workers had roughly equal 
proportions of men and women. One in four was age 25 
years or less; two-thirds (68.5%) were married; under half 
(45.9%) were not born in Bangkok; two-thirds had 
monthly income of 10,000-20,000 baht (1 USD=32 baht); 
90.8% were contracted workers; while one in three had 
worked in the present worksite for more than five years. 
About half were feeling stressed about work at the time of 
this survey (late 2019), but most had close friends to rely 
on (Table 1).  

About 73% of males and 63% of females had had sex 
in the past year (Table 2). Over one in six (15.8%) had 
multiple sex partners, but male workers were four times 
as likely to have had that experience in the past year 
compared to their female counterparts. It was found that 
only about one in five respondents used condoms for 
every episode of sex with a regular partner, and that was 
true for both male and female respondents. Over half the 
sample (53.5%) had consumed alcohol in the past year, 
and history of binge drinking was significantly more 
prevalent for male workers compared to female workers 
(p-value = 0. 01). Smoking behavior was low overall, but 
males still had significantly more consumption of tobacco 
products than females (p-value < 0. 001). Over half the 
sample (55.3%) had participated in some form of 
structured education on HIV prevention, and this 
proportion was roughly equal by gender. One-fourth had 
ever been tested for HIV, and half that total had been 
tested in the past year. About one in five had been 
screened for STI in the past year, and that was similar for 
males and females.  

Table 3 presents results for measures of HIV 
knowledge. Overall, we observed a reasonably high level 
of knowledge across the 11 items (Mean=9.2, SD=1.54). 
Nearly all the workers (91.9%) knew that having a 
mutually-faithful sexual relationship with an HIV-negative 
partner was a good way to prevent HIV transmission. 
Similarly, 94.9% knew that using condoms reduces risk of 
HIV. More than three-fourths (77.0%) knew that a person 
who looks healthy can also be a PLHIV. Fully 84.2% 
knew that HIV cannot be transmitted by mosquito bite, 
and 78.3% did not believe that HIV can be spread by 
sharing a meal with a PLHIV. Another large majority 
(85.8%) knew there was no cure for AIDS, and that the 
emergency   contraceptive   pill   could   not  prevent  HIV  
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infection (94.9%). Fully 83% knew that there was no 
vaccine or prevent HIV infection, and that washing one’s 
genitals after sex could not prevent HIV infection (87.6%). 
Just under three-fourths (73.5%) knew that not wearing a 
condom during sex with a spouse or lover could spread 
HIV, and that Thai citizens are eligible for two free HIV 
tests per year (73.2%). The average AIDS knowledge 
score for this sample was quite high at 9.2 out of a 
potential score of 11, and females had significantly higher 
HIV/AIDS knowledge than their male counterparts. 

Under one in five (18.0%) were reluctant to go for HIV 
testing out of fear that someone they knew might see 
them and suspect that they had HIV. Indeed, over three-
fifths (61.1%) believed that Thai society looks down on 
PLHIV or persons suspected of being infected, and 
nearly one-third (30.6%) would feel ashamed if a family 
member was a PLHIV. A similar proportion felt there was 
no longer any stigma about PLHIV, but more female 
respondents felt that way than their male counterparts, 
and that difference was statistically significant. 

Table 4 presents results from the logistic regression 
which modeled the socio-demographic characteristics of 
the sample with the HIV/AIDS knowledge score, risk 
behavior, and stigma. Those with lower-than-average 
knowledge scores were younger (AOR 1.14; 95% CI 0.06 
- 1.88), male (AOR 0.58; 95% CI 0.45 - 0.75), had 
educational attainment of less than bachelor’s degree 
(AOR 2.45; 95% CI 1.71 - 3.52), had migrated (AOR 
1.66; 95% CI 1.25 - 2.19), had migrated to Bangkok from 
another province (AOR 1.36; 95% CI 1.06 - 1.75), had 
inadequate income to meet daily needs (AOR 2.23; 95% 
CI 1.27 - 3.89), had no close friends (AOR 1.62; 95% CI 
1.03 - 2.56), experienced a moderate level of stress(AOR 
1.47; 95% CI 1.05 - 2.07), and had worked in the current 
establishment for less than one year. The factor that was 
positively associated with (non-)stigma was being female 
(AOR 0.73; 95% CI 0.56 - 0.96), and factors associated 
with having more than one sex partner in the past year 
include age 26-45 years, being male, being married 
(AOR 2.85 ; 95% CI 1.59 - 5.09), having completed 
vocational education (AOR 1.98; 95% CI 1.24 - 3.18), 
and not having enough income to make ends meet (AOR 
1.76; 95% CI 1.14 2.72).  

Factors associated with being tested for HIV in the past 
year include age 26 years or older, being married (AOR 
4.25; 95% CI 2.80 - 6.44), having education at the level of 
a bachelor’s degree, having monthly income of more than 
20,000 baht, working in a full-time capacity, having a 
management position, having an imbalance between 
income and expenditures, feeling stress at work (AOR 
1.63; 95% CI 1.06 - 2.52), and having worked for the 
current employer for five years or more. Factors that were 
positively associated with history of screening for STI in 
the past year include age 26 years or older, being 
married (AOR 1.82; 95% CI 1.24 - 2.68), having only 
completed  high  school  education  (AOR   1.59;  95% CI  
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Table 1. Socio-demographic characteristics (n=1,000). 
 

Socio-demographic characteristics n % 

Age (years) 

≤ 25  268 26.8 
26 -35 395 39.5 
36 - 45 232 23.2 
46+ 105 10.5 

    

Sex 
Male 500 50.0 
Female 500 50.0 

    

Marital status 
Single 281 28.1 
Married 685 68.5 
Other 34 3.4 

    

Level of education 
High school 188 18.8 
Professional diploma 439 43.9 
Bachelor  373 37.3 

    

Internal Migration 
No 541 54.1 
Yes 459 45.9 

    

Income per month  
(1 USD=32 baht) 

<10,000 baht 187 18.7 
10,000 - 20,000 baht 615 61.5 
20001 - 30,000 baht 128 12.8 
> 30,000 baht 70 7.0 

    

Scope of position 
Full-time 908 90.8 
Part-time 92 9.2 

    

Factory Position 

Manager 32 3.2 
Official 590 59.0 
Production /operate 328 32.8 
Logistic line 50 5.0 

    

Income-expense balance 
Balance 438 43.8 
Income < expense 462 46.2 
Income > expense 100 10.0 

    

Workplace is strict about use of alcohol, 
tobacco during work 

Not strict 80 8.0 
Moderately strict 544 54.4 
Very strict 376 37.6 

    

Close friend at workplace 
Yes  915 91.5 
No 85 8.5 

    

Work stress score 
(0-11 points) 

0 (i.e., no stress)  228 22.8 
1 - 4  235 23.5 
5 - 6  321 32.1 
7 - 10  216 21.6 

    

Years of work in current factory 

≤ 1  290 29.0 
2 - 3  212 21.2 
4 - 5  156 15.6 
> 5 342 34.2 



 

 

Thepthien et al.          33 
 
 
 

Table 2. Health behavior. 
 

Health behavior  
Total Male Female 

P-value 
n % n % n % 

Sexual Experience  780 78.0 405 81.0 375 75.0 0.022 
Had sexual intercourse in the past year 678 67.8 364 72.8 314 62.8 0.003 
Multiple sex partners in the last year (n=678) 107 15.8 89 24.5 18 5.7 <0.001 
Always used a condom with regular sex partner(s) in the past year (n=668) 144 21.6 81 22.9 63 20.1 0.305 
Alcohol use in the past year 535 53.5 302 60.4 233 46.6 0.010** 
Binge drinking in the past 30 days 309 30.9 190 38.0 119 23.8 0.511 
Tobacco use in the past year 170 17.0 139 27.8 31 6.2 <0.001*** 
Tobacco use in the past 30 days 146 14.6 123 24.6 23 4.6 <0.001*** 
Free condom service 330 33.0 190 38.0 140 28.0 0.010** 
HIV training 553 55.3 269 53.8 284 56.8 0.340 
Ever had an HIV test in lifetime 260 26.0 125 25.0 135 27.0 0.471 
Had an HIV test in the past year 131 13.1 59 11.8 72 14.4 0.474 
Had STI screening in the past year 193 19.3 92 18.4 101 20.2 0.471 

 
 
 
1.04 - 2.45), and being in debt (AOR 1.43; 95% CI 
1.02 - 2.01). 
 
 
DISCUSSION 
 
Behaviors associated with HIV infection, stigma, 
and accurate knowledge of HIV/STI among 
economically- and socially-disadvantaged 
populations, such as industrial wage laborers in 
developing countries, remains a challenge. In this 
study, we observed differentials in stigma 
associated with HIV/STI among the sample of 
workers: Female workers had significantly less 
stigma toward PLHIV than their male 
counterparts. In addition, factors associated with a 
lack of accurate knowledge of HIV/STI include 
being male, being younger than 26 years, having 
less  than   bachelor’s   degree   education,  being 

married, being a migrant, having lower economic 
status, having close friends, feeling stress at work, 
and having shorter duration of employment in the 
current workplace. This study highlights the need 
to design educational intervention measures to 
reduce stigma, combat HIV risk behavior, promote 
knowledge about HIV/ STI, and encourage annual 
health check-ups in this population to protect them 
from contracting HIV and STI. 

Although industrial wage laborers are at risk for 
HIV and STI, they are no longer recognized as an 
important population in the HIV/STI prevention 
strategy in Thailand.  At the time of this study, 
health promotion programs in this population 
focus primarily on occupational health and the 
environment. Nevertheless, the findings from this 
study highlight the fact that workers continue to 
practice risk behavior for STI and HIV. They 
harbor  negative   prejudices   about   PLHIV,  and 

have insufficient knowledge about the prevention 
of HIV and STI. This study found that HIV/AIDS 
knowledge among this sample of Thai workers 
was greater than that for migrant workers in 
Myanmar, Vietnam, Nepal, China, and Cambodia 
(Nishigaya, 2002; Mullany et al., 2003; Hesketh et 
al., 2005; Puri and Cleland, 2006; Yang and Xia, 
2006; Karki, 2014; Pham et al., 2019). However, 
the findings of these cross-national studies may 
differ due to variations of demographics and 
workplace contexts, and the instruments used to 
assess HIV/AIDS knowledge (Chamratrithirong et 
al., 2017). This study of Thai workers in Bangkok 
found that females were more knowledgeable 
about HIV transmission, and practiced more 
protective behaviors than males. That finding 
differs from previous studies which found that 
males were more knowledgeable about HIV 
transmission  and  practiced more prevention than 
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Table 3. Knowledge of HIV transmission risk and stigma. 
 

Item Knowledge and stigma 
Total Male Female 

P-value 
n % n % n % 

1 Having only one sex partner who is HIV-negative and having no other sex partners reduces the risk of contracting 
HIV 919 91.9 446 89.2 473 94.6 0.002** 

2 Using a condom every time you have sex can reduce your risk of contracting HIV 949 94.9 476 95.2 473 94.6 0.667 
3 A person who looks physically healthy can have HIV 770 77.0 377 75.4 393 78.6 0.229 
4 People can get HIV from mosquito bites 842 84.2 411 82.2 431 86.2 0.083 
5 People can be infected with HIV from eating food with an HIV-infected person 783 78.3 383 76.6 400 80.0 0.192 
6 AIDS cannot be cured 858 85.8 427 85.4 431 86.2 0.717 
7 Emergency contraceptive pills cannot prevent HIV infection 949 94.9 466 93.2 483 96.6 0.015* 
8 AIDS cannot be prevented with vaccines 830 83.0 398 79.6 432 86.4 0.004** 
9 Washing the genitals after intercourse cannot prevent HIV infection 876 87.6 418 83.6 458 91.6 <0.001*** 
10 Sex with a trustworthy lover without a condom can cause HIV infection 735 73.5 350 70.0 385 77.0 0.012* 
11 Thai people can get a free blood test for HIV twice a year 732 73.2 360 72 372 74.4 0.392 
Total knowledge score = 4 - 11 (mean 9.2, SD=1.5) 

       
Low score (4-9) 503 50.3 285 57.0 218 43.6 <0.001*** 
High score (10-11) 497 49.7 215 43.0 282 56.4 
12 Reluctant to go for HIV testing because of concern that people around you will think that you are infected with HIV 180 18.0 98 19.6 82 16.4 0.188 

13 People with HIV or people suspected of being infected with HIV are often shunned or discriminated against or 
scorned by the people around them 611 61.1 319 63.8 292 58.4 0.080 

14 You would feel embarrassed if someone in your family is infected with HIV  306 30.6 170 34 136 27.2 0.020* 
Total stima scores= 0-3 (mean=1.10,SD=0.94)         
0 (no stigma) 305 30.5 136 27.2 169 33.8 0.023* 
1 -3  695 69.5 364 72.8 331 66.2 

Remarks: Items 4 - 10 reverse score: If answer yes = 0 (% correct answers for Items 1-11) *Indicates statistical significance at p <0.05, **<0.01, ***<0.001 
 

Items 4 - 10 reverse score: If answer yes = 0 (% correct answers for Items 1-11) *Indicates statistical significance at p <0.05, **<0.01, ***<0.001 
 
 
 
females (Dehghani et al., 2021; Nguyen et al., 
2021). One explanation is that the level of 
education affects knowledge which, in turn, can 
positively affect preventive behavior (Cabezas et 
al., 2013). In this study, significantly more female 
subjects had a bachelor's degree than their male 
counterparts, thus introducing a gender bias. Also, 
workers  who   were  born  in  Bangkok  had  more 

knowledge about HIV/AIDS than workers who 
migrated from another province in Thailand. The 
Thai authorities are always on the alert for the 
potential for migrant workers to spread disease – 
especially cross-border migrants. Part of that bias 
is the belief that migrants will practice less health 
behavior and have greater background 
prevalence of infectious  disease than  Thais  who 

are not migrants. Yet, this study exposed the fact 
that even among the population of non-migrant 
Thai workers, there are deficiencies in knowledge 
about HIV/STI prevention and such services as 
the free, semi-annual HIV screening service which 
all Thai citizens have the right to access. 

The stigma associated with AIDS and PLHIV 
hinders   access   to    HIV   testing  services   and  
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Table 4. Multiple logistic regression analysis of knowledge of HIV/AIDS, stigma, and health behavior, controlling for socio-demographic characteristics. 
 

Socio-demographic characteristics 
Low knowledge Stigma Multiple partner HIV testing STI testing 

OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI 

Age (Ref - 26-45) 
≤ 25 1.412 1.059, 1.883 0.91 0.670, 1.235 0.773 0.327, 2.296 0.345 0.233, 0.512 0.507 0.336, 0.765 
46+ 1.270 0.839, 1.921 1.501 0.923, 2.440 0.866 0.102, 0.905 1.150 0.741, 1.786 1.070 0.653, 1.752 

Sex (Ref-male) Female 0.583 0.454, 0.749 0.732 0.558, 0.959 0.182 0.109, 0.305 1.110 0.839, 1.472 1.123 0.820, 1.537 
Marital Status (Ref- 
single) 

Married 1.656 1.251, 2.193 0.988 0.730, 1.336 2.848 1.592, 5.095 4.250 2.804, 6.444 1.824 1.239, 2.684 
Other 1.107 0.540, 2.267 0.907 0.423, 1.943 3.288 1.105, 9.786 1.862 0.712, 7.872 0.619 0.180, 2.124 

Level of Education (Ref-
Bachelor) 

High School 2.453 1.709, 3.519 1.089 0.748, 1.586 1.385 0.752, 2.552 0.823 0.557, 1.218 1.594 1.038, 2.448 
Diploma 1.565 1.185, 2.068 1.294 0.959, 1.747 1.988 1.242, 3.183 0.636 0.464, 0.872 1.164 0.812, 1.670 

Internal Migration (Ref-
no) Yes 1.362 1.061, 1.748 0.892 0.681, 1.169 1.362 0.913, 2.033 1.276 0.961, 1.693 0.985 0.719, 1.350 

Income per Month (Ref-
>20,000 baht) 

≤ 10,000  2.229 1.275, 3.895 1.083 0.690, 1.700 0.919 0.539, 1.568 0.283 0.172, 0.466 1.002 0.600, 1.673 
10,001- 20,000  1.286 0.781, 2.119 0.792 0.556, 1.128 1.318 0.712, 2.442 0.584 0.416, 0.821 1.066 0.708, 1.604 

Scope of Position (Ref-
full time) Part-time 1.453 0.940, 2.244 0.85 0.540, 1.340 0.77 0.362, 1.636 0.399 0.214, 0.745 0.869 0.495, 1.528 

Factory Position (Ref-
manager) 

Official 1.210 0.591, 2.477 1.103 0.521, 2.334 0.566 0.210, 1.529 0.263 0.128, 0.541 0.782 0.330, 1.856 
Production /Operate 1.435 0.691, 2.982 1.522 0.704, 3.288 0.75 0.273, 2.059 0.223 0.106, 0.469 0.883 0.366, 2.130 
Logistics Line 1.929 0.785, 4.738 0.786 0.312, 1.978 0.873 0.253, 3.051 0.519 0.211, 1.274 1.531 0.544, 4.303 

Income-expense 
Balance (Ref-balance)  

Debt 1.771 1.360, 2.307 1.175 0.882, 1.565 1.763 1.144, 2.717 1.530 1.125, 2.082 1.434 1.022, 2.012 
Savings 1.157 0.749, 1.790 0.712 0.454, 1.116 1.104 0.514, 2.373 2.472 1.555, 3.931 1.660 0.982, 2.807 

Close Friend (Ref-Yes) No 1.621 1.028, 2.555 1.201 0.729, 1.971 1.383 0.621, 3.079 1.132 0.690, 1.857 0.811 0.447, 1.471 

Work Stress Level (Ref- 
score = 0) 

1 - 4  1.048 0.727, 1.510 1.371 0.917, 2.050 0.871 0.462, 1.644 1.633 1.057, 2.523 1.377 0.867, 2.186 
5 - 6  1.469 1.045, 2.066 0.935 0.651, 1.341 1.333 0.769, 2.311 1.655 1.099, 2.490 1.137 0.730, 1.771 
7 - 10 1.089 0.750, 1.580 1.221 0.814, 1.832 1.281 0.702, 2.337 1.572 1.007, 2.452 1.135 0.700, 1.843 

Years of Work (Ref-5+) 
≤ 1 1.355 0.988, 1.859 0.837 0.596, 1.176 1.008 0.623, 1.630 0.655 0.459, 0.933 0.632 0.421, 0.949 
2 - 5 0.697 0.516, 0.953 0.906 0.657, 1.251 0.699 0.429, 1.139 0.623 0.446, 0.869 0.823 0.573, 1.182 

 

Bold indicates statistical significance at p < 0.05. 
 
 
 
addition, it is clearly seen that stigma associated 
with HIV is the leading cause of delays in seeking 
HIV testing and/or avoidance of other needed 
health care services (Pulerwitz et al., 2010; 
Stutterheim et al., 2017). A multi-national study 
found that lower-income workers held the view 
that  PLHIV   or  those  suspected  of  being  HIV+ 

were looked down upon (Sprague et al., 2011; 
Weihs and Meyer-Weitz, 2016; Utuk et al., 2017). 
The stigma associated with HIV/AIDS was high in 
China, the USA, and Hong Kong where the public 
viewed HIV/AIDS more negatively than other 
chronic conditions or illness (Rao et al., 2008). In 
the  US  study,  one-third   of   adults   reported   a 

negative attitude toward PLHIV (Beer et al., 
2019). A Thai study found that stigma was 
identified as a significant factor in low uptake of 
HIV testing (Musumari et al., 2020). That is one 
explanation why PLHIV have such low CD4 
counts when they finally start ART. The problem 
of   stigma  in   the   workplace   not   only   affects  
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workers, but also reduces the opportunity for the 
employer to play a more active role in promoting the 
health of their labor force (Bashir, 2011; Arimoto et al., 
2013; Thepthien and Srivanichakorn, 2016; Muwanguzi 
et al., 2021). Thailand has designated reducing HIV/AIDS 
stigma as one of the main goals of the National Strategic 
Plan for AIDS Prevention and Response (Siraprapasiri et 
al., 2020). Thailand is implementing that plan in 
cooperation with the International Labor Organization, 
UNAIDS, employers’ associations, NGOs, and the 
national network of PLHIV. They have developed 
National Guidelines for the Prevention and Management 
of AIDS in the Workplace. In addition to reducing 
HIV/AIDS stigma, this effort is being implemented in 
tandem with the campaign to build a mechanism for 
PLHIV rights protection as a key part of Thailand's action 
plan to end AIDS. However, the present study did not 
examine the statistical relationship between stigma and 
uptake of HIV and STI screening services.  

This study found that less than one in five workers had 
been screened for STI in the past year. Untreated, 
chronic STI can cause female infertility, pelvic 
inflammatory disease (PID), pathology of the reproductive 
system, and ectopic pregnancy. In addition, certain STI 
(that is, HPV, or genital warts) can increase the risk of 
cervical cancer (Francisco-Natanauan et al., 2021; 
Weinstock et al., 2021). Thailand has experienced an 
increase in STI in the past. The highest population 
prevalence of STI (excluding HIV) was reached in 1986, 
with a morbidity rate of 7.85 per 1,000 population. 
Perhaps due to the HIV prevention program and 100% 
“condom only” strategy, STI morbidity has steadily 
declined since the mid-80s to less than 20 per 100,000 
population in the 21st century. However, in the past 5-10 
years, incidence and prevalence of STI has started to 
increase again, mostly among the younger generation 
who never experienced the Thai HIV epidemic first-hand. 
The Bureau of Epidemiology of the Thai Ministry of Public 
Health (MOPH) reported that the STI morbidity rate 
during 2014-2019 increased from 18.8 to 33.8 per 
100,000 population (Sawadcharoenying, 2020). The most 
common STI in Thailand was gonorrhea, followed by 
syphilis, and the sub-groups with the highest rates of STI 
were younger, working-age persons (whose morbidity 
rate increased from 54.2 to 124.6 per 100,000 
population) (Division of AIDS and STIs, Department of 
Disease Control, 2021). The Thai national STI prevention 
and control program was launched nearly 90 years ago. 
Initially, the program had a vertical structure with its own 
network of offices, labs, and personnel based throughout 
the country in provincial health offices and some district 
facilities. Later, after the HIV epidemic occurred, STI 
control was merged with the AIDS control program due to 
the large number of sexually-transmitted HIV infections. 
The MOPH created the Bureau of AIDS, STI, and TB 
(BATS) as an integrated agency to address both STI  and  

 
 
 
 
HIV. Since then, BATS has played the major role in 
national surveillance, prevention, and control of STI, and 
overall performance monitoring. Over the years, the 
emphasis of the Thai AIDS program shifted more to HIV 
prevention (and less to direct STI control) since many of 
the key interventions for HIV prevention would also 
prevent STI (e.g., condoms, faithful monogamy, reduction 
of casual/commercial sex, etc.). At the time of this study, 
national syphilis screening was only conducted as a 
routine service for pregnant women during ante-natal 
care (ANC) in public health facilities. However, there was 
little funding for active STI case finding and contact 
tracing as had been done in the past. This is a policy gap 
that has blunted the performance of the STI control effort 
in Thailand, which is now paying the price with a return to 
rising STI caseloads. More ominously, with the return of 
STI as a health problem of the new generation of the 
sexually-active, HIV will now have more opportunity to 
spread since STI increase the risk of contracting and 
transmitting HIV by many orders of magnitude 
(Sawadcharoenying, 2020). 

The multivariate analysis identified socio-demographic 
differentials with regard to knowledge of HIV/AIDS and 
HIV/STI prevention. There were also differentials on 
perception of stigma and risk behavior of co-workers. 
These findings are consistent with previous studies 
suggesting that interventions to promote knowledge of 
HIV/STI may be implemented across a number of 
platforms to reach younger people where they work 
(Virakul and McLean, 2010). Although the effectiveness 
of the studies on each platform may require further 
analysis, it is worth noting that there are several lessons 
from past experience that may help design intervention 
formats, including the following: (1) The need for 
community-based engagement by mobilizing grassroots 
health workers to play an more active role in mentoring 
lower-income workers; (2) The need to take into account 
the socio-demographic-cultural factors which influence 
health-seeking behaviors of workers; and (3) The need to 
integrate technology to manage information. For 
example, due to the universal use of smartphones among 
the Thai working-age population, there should be a 
mobile phone application for periodic monitoring of health 
status and workplace knowledge (Spring et al., 2013). In 
addition, given the widespread use of social media and 
the widespread access to the Internet in urban Thailand, 
online information campaigns are essential in directing 
workers to reliable sources of information on HIV/STI, 
reducing negative views on AIDS/PLHIV, reducing risk 
behaviors, and steering people to effective health care 
services. 

The findings indicate gaps in policy and access for 
workers to health services in the workplace. Every 
worksite is required to conduct annual health checks for 
employees (including ANC) in accordance with the Thai 
Occupational    Health     and     Safety    Act.   Therefore,  



 

 

 
 
 
 
investment from employers may be needed to create 
opportunities to educate workers on STI prevention, 
especially in business establishments whose workers are 
risk-prone. It is also possible to provide incentives for 
local community health workers to educate the workplace 
labor force on STI prevention and sexual health during 
their routine outreach activities (Baker et al., 2004; 
Mahajan et al., 2007). In Thailand, HIV testing and 
treatment is available free of charge through public health 
services, but the challenge is to make workers aware that 
highly effective and free-of-charge screening and 
treatment are available. The employers should play a 
more important role in communicating these benefits to 
their employees. Thailand's labor policy clearly states that 
workers should know their HIV serostatus so that, if they 
become infected, they know at the earliest stage possible 
in the course of the infection, since ART is more effective 
the earlier it is administered. It goes without saying that 
worksites should never negatively discriminate against 
PLHIV, and there should never be compulsory HIV 
testing of the workforce or job applicants.  
 
 
Limitation of study  
 
This study has some limitations. First, the survey was 
conducted in the capital city (Bangkok), and findings may 
differ if the data were collected in provincial urban areas 
or, especially, rural worksites. Therefore, the findings 
cannot be extrapolated beyond that of the Bangkok 
business-establishment work environment. The data 
collection was done in 2019 and, thus, is almost two 
years old (at the time of this writing). Second, there may 
be recall bias. A cross-sectional study is weak in that it 
cannot reliably point to cause-effect relationships 
between factors and outcomes. In addition, there may be 
other factors, such accessibility to mass media, attitudes 
towards HIV infection, etc., not included in the 
questionnaire which has important effects on knowledge 
of STI, stigmatization, and risk behaviors, among other 
factors. There are environmental factors such as 
workplace conditions, health service providers, and 
workplace policy that can affect knowledge, attitudes, and 
behavior, and these were not measured or controlled for 
in this study. Finally, the study questionnaire did not ask 
about multiple risk behaviors that could affect knowledge 
of HIV/STI, stigmatization, and risk/prevention behaviors, 
such as the use of addictive drugs or same-sex sexual 
intercourse. Additionally, respondents are likely to under-
report (rather than exaggerate) sexual behavior and 
substance use. 
 
 
Conclusion 
 
This study found gaps in knowledge and stigma 
surrounding HIV/AIDS, risky sexual  behavior,  substance  
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abuse, prevention of HIV/STI, and other factors in a 
sample of industrial wage laborers in Bangkok, Thailand. 
Based on the findings, tailored educational interventions 
are needed to improve knowledge of HIV/STI, prevent 
infectious disease, decrease alcohol and tobacco use, 
and promote healthy lifestyles. 
 
 
Recommendations 
 
The results of this study have implications for several 
aspects of public health and policy. This study exposed 
gaps in knowledge about HIV/STI, stigma, risk behavior, 
and health check-ups among industrial wage laborers in 
Bangkok. Thus, there is a need for health education 
programs to increase knowledge on preventing HIV 
infection, reducing stigma, and the importance of knowing 
one’s HIV serostatus at the earliest possible time after 
infection. Health education programs must intensify the 
focus on regular and consistent condom use, and the 
signs, symptoms, and prevention of common STI. The 
results of the multivariate regression model suggest the 
need for more intensive interventions for youth, female 
workers with lower education, persons with lower 
socioeconomic status, and migrant laborers. Policies that 
can improve and promote reproductive health and 
prevention of HIV/STI are urgently needed for this 
population. 
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