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Abstract

Background: Acquired immuno-deficiency syndrome (AIDS) continues to be a public health chal-
lenge. Migrant workers are vulnerable to indulge in high-risk health behaviors. In this context, we 
analyzed the  impact of perceived knowledge and attitude towards human immunodeficiency virus 
(HIV)/AIDS on sexual behavior among migrant workers in Sarawak, Malaysia. 
Material and methods: Data of 314 migrant workers were collected via face-to-face interview, using 
a cross-sectional structured questionnaires. Data analysis were done using Stata version 16.0; however, 
a structural equation model was developed and evaluated with WarpPLs, version 7.0. 
Results: Hypothetical model of sexual behavior, and perceived knowledge and attitude towards HIV/
AIDS were investigated in the present study. Analysis revealed that both directly and indirectly me-
diated through attitudes towards HIV/AIDS influence sexual behavior (p < 0.05). Moreover, attitude 
towards HIV/AIDS directly influenced sexual behavior (p < 0.05). However, knowledge of HIV/AIDS 
transmission did not affect sexual behavior (p > 0.05). Multivariate analysis showed that construction 
workers (p < 0.05) and daily wage (p < 0.001) had an  impact on HIV and AIDS knowledge. Type 
of job such as farming (p < 0.05), daily wage (p < 0.05), and HIV and AIDS knowledge had an impact 
on attitude towards HIV and AIDS. However, type of job and daily wage appeared to be significant 
predictors of sexual behavior.
Conclusions: Although this study did not describe overall sexual behavior scenario among migrant 
workers, the findings could support guidelines and policies to developed awareness-creating packages, 
including HIV/AIDS behavior change communication. That would help to diminish HIV/AIDS vul-
nerability among migrant workers.
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infection. About 4% of the country’s total percentage of HIV 
infections are attributable to foreigners [1]. 

Many factors contribute to HIV infection among mi-
grant workers. They are required to travel alone and leave 
their partners in the country of origin. As stated in the Im-
migrant Act of Malaysia, foreign workers are not permitted 
to arrive with their families or spouses [4]. However, migrant 
workers are at an increased risk for unsafe sexual practice, 
contact with sex workers, and aggravate sexually transmit-
ted diseases. Although, the current study did not performed 
tests for sexually transmitted diseases status, the results from 
this research can be used by policymakers or public health 
practitioners, to develop effective programs or policies pro-
moting migrant workers’ sexual health. In this context, we 
developed a structural model of migrant worker sexual be-
havior and analyzed the  impact of knowledge and attitude 
towards HIV/AIDS on sexual behaviors. 

Theory and hypothesis development 
In a  study, Rosenstock et al. [5] published health belief 

model (HBM), which followed an individual’s notorious failure 
to accept preventive disease measures, including screening test. 
HBM permits to understand that individual beliefs and per-
ception towards disease or risk, influence a personal decision 
regarding own health. HBM has already been utilized as a the-
oretical framework for HIV/AIDS prevention program. Four 
main components influence the likelihood of an individual to 
change own behavior, as illustrated in Figure 1. All of the per-
ceived components are influenced by adequate knowledge and 
attitude towards disease or risk [6]. The proposed conceptual 
framework used in this study is shown in Figure 2. 

Introduction 
Globally, human immunodeficiency virus (HIV) infection 

and acquired immunodeficiency syndrome (AIDS) epidemic 
remain a  significant public health concern as worldwide as 
in Malaysia. In 2017, the  United Nations Joint Programme 
on HIV/AIDS (UNAIDS) estimated almost 2 million newly 
HIV-diagnosed people that make up nearly 37 million people 
worldwide living with HIV [1]. In Malaysia, there was a total 
of nearly 100,000 people living with HIV, and around 3,397 
of new HIV cases were detected in 2016 [1]. 

Rapid economic development indicates that Malaysia is 
on a course to establish itself as a developed country. Job and 
economic opportunities in Malaysia are the pulling factors 
for foreigners to migrate to Malaysia. The entrance of foreign 
workers into this country has benefited Malaysia in boosting 
its high productivity and income with low-cost labors. Sta-
tistics shows that in 2017, around 1.8 million foreign work-
ers were employed in Malaysia, with 40% from Indonesia, 
22% from Nepal, and 14% from Bangladesh [2]. In the same 
year, the  number of  Bangladeshi workers in Malaysia was 
approximately 250,000. However, the  above data involved 
only those who entered the country legally, omitting those 
undocumented. Bangladeshi workers are mainly involved in 
manufacturing, construction, and agriculture sectors. 

Every foreign worker to be brought working in Malaysia, 
undergoes a strict medical check-up. Pre-employment med-
ical screening at their hometowns certify and ensure that all 
migrants workers are fit and healthy from infectious disease, 
which can significantly threat the health status of  the host 
population. Malaysian policy recommended that each work-
er passes a second medical examination conducted by panel 
clinics within 30 days after arrival in Malaysia [3]. Foreign 
workers would not be permitted to enter and work in Malay-
sia, if he or she failed to appear on medical examination, as 
stated under section 8 of the Immigration Act of 1959/1963 
[3]. Even though migrant workers undergo a stringent med-
ical procedures, at the same time, they are vulnerable to HIV 
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Figure 1. Schematic diagram of  theoretical framework ac
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positively related to sexual behavior. H2: HIV/AIDS preven
tive knowledge that is positively related  to  sexual  behavior.  
H3:  Knowledge  of  HIV/AIDS  transmission  that  is  nega
tively  related  to  sexual behavior.  H4  and  H5:  Knowl
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Material and methods 
Setting and population 

Data from 314 Bangladeshi migrant workers in Sarawak 
were analyzed using cross-sectional study design. We collect-
ed data from adult workers aged 18 years and above living in 
their workplaces. To test the impact of perceived knowledge 
and attitude towards HIV/AIDS on sexual behavior, we de-
veloped a hypothetical model of sexual behavior. The sam-
ple size was calculated based on an  estimated prevalence 
of self-reported morbidity. The prevalence of morbidity was 
considered as a base prevalence as 36.4% [7], with standard 
error not greater than 0.03 [8] for the calculation of sample 
size. Therefore, the total sample size was 401 migrant work-
ers, including a 10% of non-response rate. 

Variables and data collection 

Sexual behavior was obtained with three questions: 1. ‘Sex  
with others than safe and single partner’; 2. ‘Sex with others 
than wife in Malaysia’; 3. ‘Sex with men (MSM)’. Answer op-
tions included ‘0’ score for ‘No’, 1 score for ‘Do not want to 
disclose’, and 2 scores for ‘Yes’. 

Knowledge of transmission of HIV/AIDS was evaluat-
ed with four matters: 1. ‘HIV can be spread through sex-
ual intercourse’; 2. ‘HIV can be transmitted from mother- 
-to-child’; 3. ‘HIV can be spread by sharing needle or sy-
ringe’; 4. ‘HIV can be transmitted through blood trans- 
fusion’. 

Preventive knowledge of  HIV/AIDS was assessed with 
four questions: 1. ‘No needle and syringe sharing can pre-
vent HIV’; 2. ‘HIV can be avoided by using condom properly 
during sexual intercourse’; 3. ‘HIV transmission can be pre-
vented by staying loyal to single-spouse’; 4. ‘Blood test before 
marriage would help preventing HIV transmission’. 

Four questions to evaluate attitude towards HIV/AIDS 
included: 1. ‘If one of  your HIV-positive relative/friends 
become sick, would you be willing to take care of  him/
her at home or in your neighborhood?’; 2. ‘If your friend 
is HIV-positive, would you support this friendship?’; 3. ‘If 
a student is HIV-positive, should he/she be allowed to con-
tinue his/her schooling?’; 4. ‘If a  teacher is HIV-positive, 
should he/she resume his/her teaching in school?’. The ques-
tions had three answers options, including ‘Yes’, ‘No’, and 
‘Not sure’. 

Instruments for data collection were established us-
ing patient satisfaction questionnaire [9] and relevant 
other previous instruments [10, 11]. The  whole ques-
tionnaire was English-written, translated into Bangla 
(language of  Bangladesh), and pre-tested before actual 
field operation in a non-sample region. One student from 
Bangladesh was assigned to collect the  data, who gath-
ered the  information through face-to-face interviews. 
The data collection was performed at a convenient time 
during weekend. 

Data entry and analysis 

The collected data were verified for inconsistencies, in-
complete responses, etc., with a team leader cross-checking 
any missing or non-response questions. Information from 
the completed questionnaires were entered into a Microsoft 
Excel 2016 sheet. Before proceeding to confirmatory model 
testing, multivariate skewness and kurtosis were checked 
[12, 13] using STATA, version 16.0 [14]. The results showed 
significant multivariate skewness (β = 405.0789; p < 0.001) 
and kurtosis (β  =  1053.5305; p  <  0.001). Data collection 
continued with partial least squares (PLS) technique and 
a structural path equation model developed for the study. 
We used partial least squares (PLS) methodology us-
ing WarpPls, version 7.0 software [15], for the  analysis 
of  the  model. Measurement model in terms of  conver-
gent and discriminating validity was evaluated, followed 
by structural model analysis to test the study’s hypothesis  
[15, 16]. Results were presented in path diagram with 
tabular information of path coefficients, loading by boot-
strapping method and according to Hair et al. [13]. A mul-
tiple linear regression analysis was performed to identify 
the  predictors of  knowledge, attitude towards HIV and 

Table 1. Characteristics of the respondents 

Characteristics Frequency Percentage/
mean 

Age in years (mean, SD) 314 35.9 (7.3) 

Religion 

Islam 308 98.1 

Hinduism 6 1.9 

Marital status 

Single 48 15.3 

Married 266 84.7 

Level of education 

No formal education 49 15.6 

Primary 106 33.8 

Secondary 136 43.3 

Higher secondary 23 7.3 

Nature of job 

Farming 6 1.9 

Construction 101 32.2 

Manufacturing 135 43.0 

Other 72 22.9 

Type of salary payment 

Daily 258 82.2 

Monthly 56 17.8 

Median monthly income (RM) 314 923.0 

Number of dependents (median) 314 4.0 

Duration of work in Malaysia 
(years) 

314 10.0 
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AIDS, and sexual behavior among migrant workers, using 
STATA version 16.0 [14]. 

Ethical issues 

Due to sensitiveness of the questions, we assured for data 
confidentiality. The participants were briefed about the ob-
jectives of  the study, and their voluntary participation was 
sought. A written informed consent was taken from every 
participant before the interview. 

Results 
Characteristics of the migrant 
workers 

The mean (SD) age of the workers was 35.9 years (median, 
7.3 years), with minimum age of 24 years and maximum age 
of 60. 98.1% of the workers were Muslim and the majority 
were married (84.7%). Out of 314 workers, 43.3% had sec-
ondary level of education, followed by primary level of ed-
ucation (33.8%), with 15.6% having no formal education. 
More than two-fifths (43%) of the workers were engaged in 
manufacturing job (43%), followed by construction (32.2%) 
works, and a variety of jobs according to employers’ desires 
(22.9%). The majority of workers (82.2%) operated on a daily- 
paid basis, and only 17.8% had a monthly salary. The median 
monthly income was MYR 923, with maximum MYR 2,000 

Table 2. Convergent validity 

Constructs/Items Loadings α Dijkstra-R CR AVE VIF 

Sexual behavior

G2_A 0.909 0.865 0.870 0.917 0.787 1.469 

G6_A 0.894 

G9_A 0.857 

Attitude towards HIV/AIDS

F1 0.940 0.942 0.946 0.958 0.851 2.439 

F2 0.893 

F4 0.934 

F5 0.923 

Knowledge on transmission

E1 0.800 0.892 0.910 0.926 0.757 2.205 

E2 0.884 

E3 0.908 

E4 0.884 

HIV/AIDS preventive knowledge

E10 0.924 0.974 0.974 0.981 0.927 3.108 

E11 0.975 

E12 0.983 

E13 0.968 
α – Cronbach’s alpha, CR – composite reliability, AVE – average variance extracted, VIF – variance inflation factor, Dijkstra-R – Dijkstra’s reliability test 

and minimum MYR 520. More than half of the workers had 
monthly income ranging from MYR 900 to MYR 1,300. At 
least 4 participants depended on self-earning. The median 
duration of working in Malaysia was 10 years, with a maxi-
mum of 21 years (Table 1). 

Convergent validity 

Items, such as loadings, average variance extracted (AVE), 
Cronbach’s α, and composite reliability [17, 18] were consid-
ered. In the study, convergent validity of the constructs estab-
lished as the  item loadings reported were higher than 0.70. 
The  analysis showed convergent validity of  the  constructs 
with the item loadings higher than 0.70, and composite reli-
abilities were higher than 0.70, with model AVE higher than 
0.50. [19]. Table 2 illustrates convergent validity. 

Discriminant validity

Three criteria were examined, including Fornell-Larcker 
criterion, which indicated square root of  average variance 
extracted (AVE) greater than correlation of  the  construct 
with all other constructs of the structural model [20]. Table 2 
indicates diagonal values of AVE square root. Off-diagonal 
elements were correlations among the constructs. Diagonal 
elements should be greater than off-diagonal values. 

The second criterion was cross-loading, which was bold-
faced in each construct, which was greater than other cor-
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responding items. However, there was a criticism over For-
nell-Larcker and cross-loading of  the constructs [16], with 
low sensitivity. An alternative approach was multitrait-mul-
timethod matrix to determine discriminant validity in 
the  context of  heterotrait-monotrait (HTMT) ratio of  cor-
relations [16]. If a HTMT value was greater than HTMT0.85 
of 0.85 [21] or HTMT0.90 of 0.90 [22], then discriminant 
validity was not established. However, our results showed 
that it was less than HTMT cut-off value, and therefore, dis-
criminant validity could be considered established. Table 3 
illustrates discriminant validity. 

Hypothesis testing results 
Model fit and quality indices 

Robust path analysis, with a  non-linear algorithm and 
bootstrapping re-sampling method was used for analysis 
[15]. Model fitting and quality indices indicated that average 

Table 3. Discriminant validity 

Criterion 1 2 3 4 

Fornell-Larcker criterion 

Sexual behavior (1) 0.887 

Attitude towards AIDS (2) 0.515 0.923 

Knowledge on transmission (3) 0.339 0.629 0.870 

HIV/ AIDS preventive knowledge (4) 0.522 0.738 0.721 0.963 

Cross-loading 

G2_A 0.909 0.510 0.301 0.466 

G6_A 0.894 0.370 0.195 0.406 

G9_A 0.857 0.494 0.411 0.521 

F1 0.485 0.940 0.626 0.716 

F2 0.371 0.893 0.552 0.611 

F4 0.490 0.934 0.584 0.719 

F5 0.553 0.923 0.558 0.673 

E1 0.196 0.467 0.800 0.460 

E2 0.344 0.542 0.884 0.664 

E3 0.293 0.534 0.908 0.655 

E4 0.337 0.642 0.884 0.716 

E10 0.558 0.715 0.677 0.924 

E11 0.492 0.739 0.722 0.975 

E12 0.489 0.703 0.720 0.983

E13 0.475 0.684 0.657 0.968 

Heterotrait-monotrait ratio (HTMT) 

Sexual behavior (1) 

Attitude towards AIDS (2) 0.571 

Knowledge on transmission (3) 0.386 0.685 

HIV/ AIDS preventive knowledge (4) 0.571 0.770 0.770 

Figure 3. Bootstrapping hypothesis testing

Knowledge 
of transmission

Preventive 
knowledge

Attitude towards 
HIV/AIDS

Sexual 
behaviour

β = –0.022, p > 0.05

β = 0.381, p < 0.001

R2 = 0.37R2 = 0.57

β = 0.236, 
p < 0.01

β = 0.596, 
p < 0.001

β = 0.208, 
p < 0.01

Analysis of structural path
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path coefficient was 0.299 (p < 0.001), average R2 was 0.474 
(p < 0.001), average adjusted R2 was 0.469 (p < 0.001), aver-
age block VIF was 2.017, average full collinearity VIF was 
2.305, Tenenhaus GoF was 0.627, standardized root mean 
squared residual was 0.070, and standardized mean absolute 
residual was 0.055. All model fitting information indicated 
a well-fitted model. 

Knowledge of HIV/AIDS sexual 
transmission to influence sexual 
behavior 

There has been a negative relationship between under-
standing of  HIV/AIDS transmission and migrants’ sexual 
behaviors. High knowledge of  migrants allowed low-risk 
behaviors, but statistically, the relationship was not signifi-
cant. A migrant’s attitude towards a person with HIV/AIDS 
created full mediation of  the  relationship between knowl-
edge of HIV/ AIDS sexual transmission and sexual behavior 
among migrants workers (Table 4). 

HIV/AIDS preventive knowledge to 
influence migrants’ sexual behaviors 

HIV/AIDS prevention knowledge positively influenced 
migrants’ sexual behaviors. This indicated that though 
the workers had sufficient HIV/AIDS preventive knowledge 
on HIV/AIDS, their sexual behaviors remained a high-risk. 
The  correlation between HIV/AIDS preventive knowledge 
and sexual behavior among migrants was statistically signifi-

cant. As migrants’ attitudes toward a person with HIV/AIDS 
indicated a mediation, it created partial mediation between 
HIV/AIDS preventive knowledge against sexual behaviors 
of migrants (Table 4). 

Attitude towards a person with  
HIV/AIDS to influence sexual 
behaviors of migrants 

Those migrant workers, who had the  right attitude to-
wards people living with HIV/AIDS were vulnerable to 
high-risk sexual behaviors. These results show an attitude to-
wards people living with HIV/AIDS as positively correlated 
and statistically significant, with high-risk sexual behaviors 
among migrant workers (Table 4). 

Indirect and total effect 

Analysis of  the  indirect and total effect of  different 
parameters on sexual behavior are illustrated in Table 5. 
The evaluation indicated that HIV/AIDS preventive knowl-
edge had a substantial impact on sexual behavior (ES, 0.552; 
p < 0.001). Similarly, HIV/AIDS preventive knowledge pre-
sented a huge influence on attitude towards HIV/AIDS (ES, 
0.596; p < 0.001). However, HIV/AIDS knowledge of trans-
mission had no significant impact on sexual behavior (ES, 
0.290; p > 0.05), and a small effect on attitude towards HIV/
AIDS (ES, 0.208; p < 0.05). The analysis revealed that atti-
tude towards HIV/AIDS had an impact on sexual behavior 
(ES, 0.286; p < 0.01). 

Table 4. Results of hypothesis testing 

Hypothesis Relationship Std. 
beta 

Std. 
error 

2.5% 97.5% t-value R2 
contribution 

Q2 ES Decision 

H1 Attitude towards 
PLWHA and sexual 
behavior 

0.286 0.110 0.071 0.501 2.604** 0.152 0.152 Supported 

H2 HIV/AIDS preventive 
knowledge and 
sexual behavior 

0.381 0.136 0.115 0.648 2.801** 0.214 0.333 0.214 Supported 

H3 Knowledge 
of transmission and 
sexual behavior 

0.022 0.129 –0.231 0.275 1.169 0.008 0.008 Not 
supported 

H4 Knowledge 
of transmission and 
attitude towards 
PLWHA 

0.208 0.096 0.021 0.395 2.175* 0.131 0.131 Supported 

H5 HIV/ AIDS preventive 
knowledge and 
attitude towards 
PLWHA 

0.596 0.101 0.398 0.794 5.901*** 0.443 0.579 0.443 Supported 

*p < 0.05, **p < 0.01, ***p < 0.001. ES – effect size: small (0.02), medium (0.15), and large (0.35). 
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Factors affecting knowledge, 
attitude, and sexual behavior: 
multiple linear regression analysis 

To determine the  factors affecting knowledge, attitude, 
and sexual behavior, a multiple linear regression analysis was 
completed, in which dependent variables were continuous 

(Table 6). Independent variables included age, marital status, 
level of education, type of work, type of payment, and dura-
tion of stay in Malaysia. Exploratory data analysis revealed 
that there was no potential outliers and multi-collinearity. 
F-ratio and adjusted R2 showed a well-fitted model. More-
over, the  analysis demonstrated that construction work-

Table 5. Indirect and total effects of sexual behavior 

Parameters Indirect p-value Total p-value VAF 

Sexual behavior attitude towards HIV/AIDS – – 0.286** 0.005 – 

Sexual behavior of HIV/AIDS preventive knowledge 0.170 0.010 0.552*** 0.001 30.79% 

Sexual behavior knowledge of HIV/AIDS 
transmission 

0.059 0.049 0.081 0.290 72.84% 

Attitude knowledge of HIV/AIDS transmission – – 0.208* 0.015 – 

Attitude preventive knowledge of HIV/AIDS – – 0.596*** 0.001 – 
*p < 0.05, **p < 0.01, ***p < 0.001. ES – effect size: small (0.02), medium (0.15), and large (0.35). VAF – variance accounted for indirect effect/total effect *100 

Table 6. Factors affecting knowledge, attitude, and sexual behavior: multiple linear regression analysis 

Variables Knowledge Attitude Behavior 

Beta SE Beta SE Beta SE 

Age in years –0.001 0.021 –0.007 0.011 0.001 0.008 

Marital status 

Single (Ref.) 0.000 0.000 0.000 

Married 0.040 0.400 0.093 0.211 0.046 0.161 

Education 

No formal education (Ref.) 

Primary 0.336 0.413 0.051 0.218 0.079 0.166 

Secondary 0.435 0.409 0.066 0.216 0.007 0.165 

Higher secondary 0.036 0.617 0.314 0.326 0.312 0.248 

Type of job 

Farming –1.164 0.998 1.234* 0.528 –2.009*** 0.406 

Construction 0.923* 0.384 0.011 0.204 0.422** 0.156 

Manufacturing –0.312 0.344 –0.018 0.182 0.348* 0.138 

Other (Ref.) 0.000 0.000 0.000 

Salary 

Daily 3.424*** 0.370 0.501* 0.221 0.882*** 0.170 

Monthly (Ref.) 0.000 0.000 

Duration of stay 

< 10 (Ref.) 0.000 0.000 0.000 

10 – 14 –0.142 0.288 0.294 0.152 0.016 0.117 

≥ 15 0.086 0.745 –0.285 0.393 0.171 0.300 

Knowledge – – 0.297*** 0.030 0.121*** 0.027 

Attitude – – – – 0.037 0.044 

Constant 6.305*** 0.916 0.727*** 0.520 –0.023* 0.397 

F-ratio (11, 302) = 13.26*** (12, 301) = 16.60*** (13, 300) = 16.44*** 

Adj. R2 0.3012 0.3743 0.3904 
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ers (p < 0.05) and daily wage (p < 0.001) had an impact on 
knowledge of HIV and AIDS. In terms of preventive attitude, 
farming as the type of job (p < 0.05), daily wage (p < 0.05), 
and knowledge of HIV and AIDS had an impact on attitude 
towards HIV and AIDS. However, analysis of sexual behav-
ior, type of job, daily wage, and knowledge of HIV and AIDS 
appeared to be significant predictors of sexual behavior. Age, 
marital status, level of education, and duration of stay in Ma-
laysia had no impact on knowledge, attitude, and sexual be-
havior (p > 0.05) of migrant workers. 

Discussion 
Due to the  complexity of  migrants’ sexual behaviors, 

there was no perfect model to describe all aspects of  this 
health matter. Health belief model (HBM) is mostly used 
in health promotion and education, and it is used to iden-
tify factors influencing sexual behavior [24]. Therefore, we 
hypothesized HBM to further understand this issue [23]. 
The  objectives of  the  study were to assess the  structural 
model of sexual behavior and perceived knowledge and atti-
tude towards HIV/AIDS among migrant workers in Malesia. 
Attitude, knowledge on transmission, and HIV/AIDS pre-
ventive knowledge among the study predictors can influence 
sexual behavior among migrant workers. 

Migrant sexual behavior 

This research shows that Bangladeshi migrant sexual 
behavior is influenced by preventive knowledge on HIV/
AIDS, and attitude towards persons living with HIV/AIDS. 
High understanding of  HIV prevention and correct atti-
tude towards people living with HIV/AIDS, have a positive 
correlation with sexual behavior among migrant workers. 
Knowledge and attitude can create awareness of HIV dis-
eases. Khani Jeihooni et al. [25] supported our findings and 
reported that excellent knowledge and attitude towards HIV 
and AIDS create proper awareness. Therefore, the  aware-
ness could affect sexual behavior, which indicate that edu-
cation influentially and indirectly affected sexual behavior 
through knowledge and attitude. However, our study re-
vealed that knowledge of HIV transmission did not change 
sexual behavior among Bangladeshi migrants. This means 
that even if a person was well-equipped with knowledge on 
HIV/AIDS transmission, this would not prevent from en-
gaging in sexual activity. This was supported by Tang et al. 
[26], who reported that sexual-related knowledge increased 
the odds for pre-marital sexual intercourse, which could be 
explained by the  fact that HIV infection has a  long latent 
period, and infected person may remain asymptomatic and 
unaware of the disease for some time [27, 28]. Furthermore, 
HIV/AIDS poor knowledge and how they can be transmit-
ted to another persons can lead to sexual promiscuity [25]. 
Tarkang and Pencille [29] reported no statistical relation-
ship between sexual behavior and transmission knowledge 
on HIV/ AIDS, which correlates with the  present study. 

However, Wang et al. [30] and Yang et al. [31] described that 
majority of migrant workers had good knowledge, but were 
still engaged in high-risk sexual activity. Another study 
performed among Myanmar migrant workers in Thailand 
showed that adequate HIV knowledge did not prevented 
them from demonstrating high-risk behavior, including un-
safe sex and multiple sexual partners [32]. Loganathan et al. 
[33] found that insufficient sexual and reproductive knowl-
edge as well as no local health facilities and contraception 
accesses have lead migrant workers to promiscuity. Dahal 
et al. [34] in Nepal observed that most of returnee migrants 
from Malaysia and Middle Eastern countries reported high 
HIV awareness, with many of  them having sex during 
their working period, and 20% of  them not using contra-
ceptives. Low-risk perception towards HIV/AIDS leads to 
continuation of sexual activity, even with the awareness that  
HIV is transmitted through unprotected sex and multiple 
sexual partners [35]. These findings disagree on the  fact 
that high understanding and knowledge of HIV/AIDS may 
not necessarily exclude a person to have risky sex. Najimu-
deen et al. [36] in Malaysia found that there is low aware-
ness on HIV and AIDS among migrant workers, especially 
those from Indonesia, Nepal, and Bangladesh. This might 
be due to non-accessibility of  local HIV/AIDS awareness 
campaign. 

Attitude towards a person living  
with HIV/AIDS 

A person living with HIV/AIDS may be an  important 
source for transmitting the diseases into community [36]. An-
other finding from this study demonstrated that Bangladeshi 
migrants’ understanding of  the  diseases’ transmission and 
preventive measures positively correlated with their attitude 
towards a person living with HIV/AIDS [37]. Most of the lit-
erature supported a view that lack of HIV knowledge leads to 
an increased avoidance and stigma among people living with 
HIV/AIDS [38, 39]. However, the knowledge alone does not 
change a  person’s attitude towards HIV-infected individual. 
Previous studies showed that despite a high level of knowl-
edge, there still was a  high negative attitude towards a  per-
son with HIV/AIDS [40, 41]. Kuete et al. [42] observed that 
people prefer to stay away from HIV-positive person, despite 
having good knowledge on the disease itself. 

Stigma and discrimination can lead a  person to have 
a high emotional stress, poor health-seeking behavior, and 
more non-disclosure of HIV status to healthcare providers. 
By having good knowledge on transmission and preventive 
measures, an  individual can be well-equipped with infor-
mation on how to deal with a  person infected with HIV. 
Such an individual would have no discrimination and stig-
matized attitude towards those with HIV. Better knowledge 
and awareness of  HIV infection identified by Arrey et al. 
[43] and Vorasane et al. [44] reduce stigma and discrim-
ination for HIV-infected persons. A  source of  some con-
fusions about HIV transmission include likelihood of HIV 
transmission through using the same utensils, public toilets, 
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and physical interactions, such as hand-shaking. Poor atti-
tude towards people living with HIV and AIDS (PLWHA) 
would create missed opportunity for education, HIV trans-
mission knowledge, and poor treatment compliance. Ruiz 
et al. [45] illustrated that migration itself is one of the de-
terminants of HIV infection transmission, with reasons in-
cluding changes in migrant’s behavior norms, long distance 
from spouse, family and social support, and poor economic 
status. Therefore, migrants remain in constant increased 
risk of mixing with local population and getting involved in 
high-risk behaviors, such as illegal drug use, alcohol abuse, 
and random sex. 

Only a minimal percentage of migrants use condoms during 
sexual intercourse. Similar results were found by Amirkha-
nian et al. [46] and Weine et al. [47]. Knowledge of HIV/AIDS 
among migrants can influence increased use of condoms [48]. 
For instance, it was reported that among West African mi-
grants, higher HIV knowledge significantly predicted use 
of condoms [49]. In the context of health belief model (HBM), 
those who had inadequate knowledge on transmission and 
preventive practices, they were prone to face barriers to change 
their behaviors [50]. Examples of perceiving barriers towards 
HIV include fear of HIV test positive result, poor HIV/AIDS 
knowledge, and lack of preventive health behaviors. However, 
a higher concern among migrants was limited by financial re-
sources for screening or treatment of HIV infection [51]. 

The present study had some limitations. Firstly, we used 
cross-sectional data that measured HIV/AIDS knowledge 
and attitude at one point in the time of the study. Second-
ly, knowledge and/ or attitude might be changed due to ex-
posure to AIDS-related information in a new environment. 
Thus, statistically significant variables might change at an-
other point in time. Thirdly, there might be underreporting 
of sexual behavior due to sensitiveness of the questions. 

Conclusions 
Overall, the  results of  this study show that preventive 

knowledge, attitude towards a  person living with HIV/ 
AIDS, and knowledge on HIV/ AIDS transmission analyzed 
with health-belief model (HBM), influence sexual behavior 
among migrant workers in Malesia. 
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