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Abstract

Purpose: Asian and pacific region countries are considered to be high risk countries for Human Immunodeficiency Viruses
(HIV). There is little literature quantifying the relationship between education of HIV/AIDS and its principal socioeconomic
determinants through a spatial analysis. The purpose of this study was to assess the knowledge and awareness about HIV among
the women in Thailand, and its direct and indirect association with sociodemographic factors including sexual education, level of
education, area of living and wealth index through a structural equation modelling approach.

Design: Cross-sectional analysis using data from the 2022 UNICEF Multiple Indicator Cluster Survey (MICS).

Setting: Thailand.

Subjects: A total of 3671 women from the 2022 MICS dataset.

Measures: Key variables included knowledge and misconceptions about HIV, sexual education, education level, area of
residence, marital status, and wealth index.

Analysis: Structural equation modeling was used to assess direct and indirect effects of sociodemographic factors on HIV-
related knowledge and misconceptions.

Results: The direct effect of sexual education on knowledge, transmission and misconception about HIV/AIDS is significant (β =
0.051, P = .002). The mediation effect test found that the sexual education and education indirectly affected knowledge,
transmission and misconceptions about HIV/AIDS through the mediation effect of women’s marital status (β =�0.068, P = .018)
and wealth index (β = 0.007, P = <.001).

Conclusion: Sexual education alone is insufficient to improve health literacy on HIV/AIDS, as other mediating factors such as
education level, wealth index, marital status and area of residence are also key drivers. To achieve Sustainable Development
Goal (SDG) 3 by 2030, it is essential to enhance HIV/AIDS related health education for women through multifaceted in-
tervention programs that address these mediating factors.
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Purpose

Human immunodeficiency virus (HIV), the virus that causes
acquired immune deficiency syndrome (AIDS) has become
one of the world’s most serious public health challenges in
recent years. According to the United Nations Programme on
HIV/AIDS (UNAIDS),1 there were 37.9 million people
globally living with HIV in 2018, which was 3.3% higher than
2015. In 2022, about 39 million people globally had HIV,
including 37.5 million adults and 1.5 million children
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(<15 years). Women and girls made up 53%. While 86% of
people with HIV knew their status, 14% (5.5 million) still
required testing services.2 Globally 46% of all new HIV in-
fections were among women and girls in 2022. HIV testing is
an essential gateway to HIV prevention, treatment, care, and
support services. The global target for HIV status awareness is
95% by 2025.2 Asia ranks second only to sub-Saharan Africa
in terms of the number of people living with HIV. The United
Nations (UN) has set a Sustainable Development Goal (SDG)
target to end AIDS as a public health threat by 2030. Thailand
stands out as one of the most severely affected countries in the
Asia-Pacific region regarding HIV prevalence, with 1% of
adults aged 15 to 49 living with HIV in 2020, compared to less
than 0.1% in neighbouring countries like Bangladesh, Mon-
golia, New Zealand, and Sri Lanka.1,3,4 Thailand is one of the
Asian countries that have been most impacted by the epidemic
of HIV/AIDS.5,6 Regardless of continuous widespread in-
ternational efforts, the epidemic of HIV/AIDS has survived
more than 4 decades with higher prevalence in low and middle
income countries (LMIC), and still remains a threat to millions
of lives and destabilizes the development of the vulnerable
countries.7-9 Specifically, Thailand has made notable progress
through prevention programs but continue to face significant
challenge, with over 440 000 people living with HIV and
thousands of deaths due to HIV annually.10

The 2016 UNAIDS political declaration aimed to reduce
new HIV infections to under 500 000 globally by 2020. A key
target was ensuring 90% of young people had the knowledge,
skills, and access to sexual and reproductive health services to
protect themselves, reducing new infections among adolescent
girls and young women to under 100 000 annually.11 One of
the key indicators for achieving Sustainable Development
Goal 3 (SDG3), set by the World Health Organisation (WHO)
in 2015 is to end AIDS as a public health threat by 2030.12,13

However, the current trend suggests otherwise.14-16 HIV re-
mains a significant public health issue in Thailand despite the
successful preventions in the early to mid-1990s and the
expansion of access to antiretroviral therapy (ART) in the
2000s. Data from the HIV sentinel surveillance system (HSS)
and surveys among key affected populations and the general
population suggest the continued spread of HIV and ongoing
risk behaviours.17

Misconceptions are a significant barrier to controlling the
spread of AIDS. They contribute to negative attitudes towards
those affected by the disease, potentially causing serious harm
to both their physical and emotional well-being.18 Providing
accurate information about HIV/AIDS is the first step towards
raising awareness among the general public, which in turn can
help people protect themselves from HIV infection. This
strategy aligns with the Global AIDS Monitoring (GAM)
reporting indicator provided by UNAIDS,11 which has shown
that the percentage of young people who have comprehensive
and correct knowledge of HIV prevention and transmission, is
defined as (1) knowing that consistent use of a condom during
sexual intercourse and having just 1 uninfected faithful partner

can reduce the chance of getting HIV, (2) knowing that a
healthy-looking person can have HIV, and (3) rejecting the
2 most common local misconceptions about transmission/
prevention of HIV/AIDS. HIV/AIDS related knowledge
and education are seen by many as central to increasing
people’s awareness of, as well as decreasing their vulnerability
to HIV/AIDS.19-22 Previous studies have shown that the
prevalence of HIV/AIDS is significantly higher among in-
dividuals who are unaware of the potential routes of trans-
mission due to lack of sexual education.23-26

Studies suggest there are many potential factors that are
attributable to the increased risk of HIV/AIDS infection and/or
transmission. Such factors include sexual education, educa-
tion, poverty, place of residence (urban/rural), gender inequity,
migration, knowledge about HIV/AIDS, ethicality and ex-
posure to media.21,27-32 Studies have found that sexual edu-
cation has a significant positive effect on knowledge and
attitudes about HIV and its transmission.19,33-35 Women from
male-headed households often have less knowledge about
HIV/AIDS and a greater belief in myths and misconceptions.
This may be due to gender inequality, as women in male-
headed households often have less freedom to participate in
adult health education and are subjected to societal subordi-
nation, which influences the societal response to female drug
users.9,19,36,37 Evidence indicates that the primary modes of
HIV/AIDS transmission include unprotected sexual contact,
intravenous drug use with contaminated needles, blood
transfusions, and vertical transmission from mother to child.38

However, there remains significant misconception about how
HIV/AIDS is transmitted.39

Several studies have examined HIV/AIDS knowledge,
attitudes, and misconceptions among women in Asia, in-
cluding Thailand. However, research on how sexual education
and educational status affect HIV/AIDS awareness and mis-
conceptions, using path analysis and socio-demographic
mediators, is lacking. Such insights could guide interven-
tions to achieve SDG3 by 2030. Identifying vulnerable co-
horts at risk of HIV is crucial for efforts in prevention,
treatment, care, and support. Therefore, this study aimed to
conduct a path analysis using structural equation modelling to
examine the complex associations between sexual education,
educational status, and women’s knowledge about HIV/AIDS
(awareness), transmission, and misconceptions, while inves-
tigating the mediating factors and identifying the most vul-
nerable group of women in Thailand.

Theoretical Framework

Various theories and models have been used in health com-
munication campaigns to assess changes in behaviour, par-
ticularly regarding HIV/AIDS. Early in the pandemic,
approaches based on the Health Belief Model (HBM), Theory
of Reasoned Action (TRA), and AIDS Risk Reduction Model
(ARRM) were prevalent. These models emphasize knowledge
and behaviour in minimizing HIV/AIDS risk. The current
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study’s framework is based on HBM, positing that individual
actions are influenced by perceived threat and benefits of
addressing the disease.40,41 According to the HBM, it is
hypothesized that in order to adopt recommended health
behaviors, individuals must be aware of the potential negative
outcomes, such as understanding how HIV/AIDS is trans-
mitted and the methods of its prevention.41-43 This model has
been used in previous studies on HIV/AIDS prevention to
address knowledge about HIV/AIDS, transmission methods,
and related myths and facts.19 This study aims to examine how
women’s perceptions of HIV/AIDS in Thailand are influenced
by their knowledge of sexual education and various socio-
demographic factors, such as level of education, area of
residence, number of children, household wealth index, and
marital status, by evaluating MICS data. In line with these
objectives, the theoretical framework of the HBM19 was
adopted for this study (Figure 1).

Methods

Design

This study used secondary data from the latest Thailand
Multiple Indicator Cluster Survey (MICS) conducted in 2022.
It is a cross-sectional, population-based survey of Thai women
aged 15-49, carried out from June 2022 to October 2022 using
a multistage, stratified cluster sampling technique.44 As part of
the Global MICS Programme, this survey was jointly con-
ducted by the National Statistical Office of Thailand (NSOT)
and the United Nations Children’s Fund (UNICEF). The
sample size estimation and sampling method were designed to
provide national-level estimates for a range of public health
indicators concerning children and women, covering five
regions and 12 priority provinces.44

Households were selected through a two-stage process:
first by region, then stratified by area type (urban/rural).
Primary sampling units (PSUs) were chosen using probability
proportional to size. Each region’s clusters were determined

based on sample size, with 20 households randomly selected
per PSU. After listing households in the selected areas, a
systematic sample of 20 households was drawn for each PSU.
The survey covered 1727 PSUs and 34 540 households.
Detailed sampling design and MICS questionnaires are
available at https://mics.unicef.org.

Sample

This study focused on a subset of the Thailand MICS dataset,
including 3671 women aged 15-49 years.

Measures

Women’s knowledge about HIV and knowledge of HIV
transmission and its misconceptions was considered as the
main endogenous (outcome) variable in this study. This
variable was determined by combining 2 sets of HIV-related
questions. The first set assessed knowledge about HIV/AIDS
transmission, with 2 questions asking whether women knew
they could protect themselves from getting HIV/AIDS by: (i)
having just 1 uninfected sex partner who has no other sex
partners, and (ii) using a condom every time they have sex.
The second set quantified knowledge on myths and mis-
conceptions about HIV/AIDS based on responses to 4 ques-
tions: (i) Can people get HIV from mosquito bites? (ii) Can
people get HIV by sharing food with a person who has HIV?
(iii) Can people get HIV because of witchcraft or other su-
pernatural means? and (iv) Is it possible for a healthy-looking
person to have HIV? Answers to all 6 questions were com-
bined into a binary variable, coded ‘yes’ = 1 if a respondent
correctly answered all 6 questions and ‘no’ = 0 otherwise,
based on similar past studies.19,41,45

The exogenous variables (predictors) included: women’s
exposure to sexual education (yes, no), education levels of
both women and their household head (primary or lower
secondary, upper secondary, higher), age (in years), area of
residence (urban, rural), household wealth index (poorest,

Figure 1. Conceptual framework illustrating the inter-relationships among key factors influencing knowledge about HIV and Knowledge on
myths and misconceptions among women in Thailand.
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second, middle, fourth, richest), marital status (married, sin-
gle, living together), number of children (no children, 1 or
more children), gender of household head (male, female), and
age of household head (15-35, 36-50, more than 50 years),
which were selected based on the objective of the current
research and suggested by previous research.19,30,45

Analysis

The dataset used for this study included 3671 women from the
2022 Thailand MICS. Missing data were excluded in a list-
wise manner, assuming they were missing at random.46,47

After descriptive analysis, a bivariate analysis was performed,
tabulating HIV/AIDS knowledge across variables like age,
residence, education (women and household head), wealth
index, marital status, number of children, and exposure to
sexual education. Associations were tested using Pearson Chi-
square and t-tests.

In the Structural Equation Model (SEM), linear relation-
ships between exogenous variables and knowledge about HIV
are described, allowing simultaneous testing of several in-
terrelationships, including mediation effects.48 Using medi-
ation analysis as a guiding framework, SEM was employed to
analyse the complex relationships between sexual education,
several socio-demographic variables related to women and
their households, and knowledge about HIV among Thai
women.

Pathway selection and variable inclusion/exclusion were
based on prior research and refined iteratively using stan-
dardized residuals and modification indices. Model fit was
assessed using recommended indices, including a root mean
square error of approximation (RMSEA) below 0.07 and a
comparative fit index (CFI) or Tucker-Lewis index (TLI)
greater than 0.95.49 The significance of the mediation effect
was assessed based on a bootstrap analysis of 5000 samples.
Data preparation and statistical analysis were conducted using
R (version 4.2.0) and SPSS (version 29).

Results

In the MICS 2022 survey, data from 3671 Thai women were
available for analysis. The women in this study had a mean age
of 19.61 years (SD = 3.01). About 51.1% of the women lived
in urban areas, while the rest lived in rural areas. A significant
portion (47.5%) of the women had completed upper secondary
education, 26.6% had completed primary or lower secondary
education, and 25.9% had reached higher education. More
than half (66.1%) of the women were single, while 9.9% were
married and 24% lived together with a partner. Approximately
71% of women did not have children, and most households
(52.6%) were headed by males. Approximately 70% of the
household heads had completed only primary or lower sec-
ondary education, and the majority were over the age of
50 years. Most of the women (91%) had received sexual
education. Supplemental Table 1 provides a detailed

breakdown of sociodemographic variables (Suppplemental
Table 1).

Each of the 6 questions was answered accurately most of
the time (78.9-98.8%) (Table 1). However, only 62% of re-
spondents answered all 6 questions correctly.

Table 2 presents the unweighted bivariate association be-
tween women’s knowledge about HIV and various socio-
demographic factors. Several Chi-square tests of indepen-
dence were performed to examine the relationships between
knowledge about HIV/AIDS and categorical socio-
demographic variables. The results reveal that women’s
knowledge of HIV is significantly associated with several
variables, including their level of education (X2 (2) = 11.273,
P = .004), wealth index (X2 (4) = 28.846, P < .001), marital
status (X2 (2) = 37.744, P < .001), number of children (X2

(1) = 28.857, P < .001), and knowledge of sexual education
(X2 (1) = 16.502, P < .001). Based on the values of Cramer’s
V, marital status, wealth index, and the number of children
show a strong association with women’s knowledge of HIV/
AIDS (Table 2).

Socio-demographic factors, such as women’s and the
household head’s education, marital status, wealth index,
number of children, area of residence, and gender of house-
hold head, have been integrated as mediators in the SEM, with
pathways outlined in line with earlier research. Variables not
associated with women’s knowledge of HIV, such as age and
the age of the household head, were excluded from the SEM.
Figure 2 shows the path diagram of the final adjusted fitted
SEM. The main predictor in our model is sexual education,
which influences the outcome variable, knowledge about HIV/
AIDS and its transmission and misconception, through several
mediating variables. Notably, the model fit statistics

(χ2ð7Þ ¼ 21:988, p ¼ :003, RMSEA = 0.024, CFI = 0.998,
TLI = 0.988, SRMR = 0.011) show an excellent fit to the data.

Table 3 summarizes the final adjusted SEM, showing path
coefficients and P-values for the direct and indirect effects on
women’s HIV knowledge. Sexual education (β = 0.051) and
higher household wealth (β = 0.070) positively impact HIV
knowledge and misconceptions. In contrast, marital status
(β = �0.068) is negatively associated, indicating that married
women are less likely to have accurate knowledge about HIV/
AIDS and its transmission.

Sexual education is positively linked to education level (β =
0.135), wealth index (β = 0.066), household head’s education
(β = 0.059), and female-headed households (β = 0.033).Women
receiving sexual education tend to have higher education,
wealth, and educated household heads. Conversely, sexual
education is negatively associated with number of children
(β = �0.023), urban residence (β = �0.051), and marital status
(β = �0.046), indicating women without it are more likely
married with more children and living in urban areas.

Women’s education is positively linked to household
wealth index (β = 0.192) and area of residence (β = 0.068),
while negatively associated with the number of children
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(β = �0.106) and marital status (β = �0.277). This indicates
that more educated women tend to have fewer children and are
more likely to be single. The education level of the household
head positively correlates with women’s education (β =
0.335), wealth index (β = 0.249), urban residence (β = 0.170),
and female-headed households (β = 0.109). This suggests that
higher household head education leads to better educational
opportunities for women, increased wealth, and a tendency to
live in urban areas. Women’s area of residence negatively
associates with marital status (β = �0.063), indicating urban
living is linked to being single. The gender of the household
head negatively correlates with wealth index (β = �0.095),
while positively associating with urban residence (β = 0.066).

As shown in Table 4, the final SEM model reveals sig-
nificant indirect effects based on bootstrap analysis. Figure 2
illustrates several full mediations between women’s sexual
education and their knowledge about HIV/AIDS. The rela-
tionship between women’s education and HIV knowledge is
fully mediated by household wealth and marital status.
Household wealth also mediates the links between number of
children, household head’s education, gender of the household
head, and HIV knowledge/misconceptions. Additionally,
women’s marital status fully mediates the relationship be-
tween area of residence and HIV knowledge/misconceptions.
Similarly, the relationship between household head’s educa-
tion and HIV knowledge/misconceptions is fully mediated by
women’s education level. Significant partial mediations were
also identified, particularly the relationships between sexual
education and knowledge and misconceptions on HIV/AIDS
through marital status and wealth index (Table 4 and Figure 2).
Supplemental document (Table 2) shows details other partial
mediations.

Discussion

In this study, data from the latest nationally representative
MICS conducted in 2022 were analyzed to identify predictors
of poor HIV/AIDs transmission among women living in
Thailand. This study estimate the portion of women who were
vs were not knowledgeable about HIV/AIDS transmission,
and examined the direct and indirect associations of knowl-
edge status with sociodemographic factors through SEM
analysis. The findings demonstrated strong evidence of direct,

indirect, and mediating effects of women’s sexual education
and education status on knowledge about HIV/AIDS. The
results revealed that overall, 62% of Thai women reported
having accurate knowledge about HIV. Poor knowledge was
more likely for women without sexual education, living in
households led by an illiterate head, residing in rural areas,
belonging to the poorest wealth quintile, and having a low
level of education.

These findings are consistent with previous
literature.19,50,51 As anticipated, consistent with previous
studies and the Health Belief Model (HBM), this study found
that several sociodemographic factors—including education
level, wealth index, living area, gender of the household head,
number of children, and marital status—mediated the rela-
tionship between the primary predictor, sexual education, and
knowledge about HIV/AIDS.52-55

This study reveals that women’s sexual education, wealth
index, and marital status significantly impact HIV/AIDS
knowledge, supporting previous research that highlights these
sociodemographic factors as key predictors.52-54,56,57 As ex-
pected, sexual education and education are the key drivers in
the knowledge of HIV/AIDs in women, as educated women
are expected to be more concerned about their health and their
newborn child as compared to their uneducated
counterparts.19,58,59 As addressed in past literature, it is ex-
pected that women with institutional education would un-
derstand the concept of how a virus spreads, comprehend the
deadliness of sexually transmitted diseases (STDs) and so
render awareness.41,60,61 Studies have emphasised that to
reduce the risk of infection among young women, the most
important thing is to promote comprehensive sexual
education.33,52 The structural equation model reveals that
sexual education directly improves knowledge of HIV/AIDS
and its misconceptions. Women’s education impacts HIV
knowledge, fully mediated by household wealth and marital
status. To enhance HIV/AIDS knowledge, it’s crucial to ed-
ucate women and provide sexual education, considering
factors like wealth, marital status, and area of residence.

Studies have highlighted that married women are more
likely to be exposed to misconceptions about HIV/AIDS
transmission compared to never-married women, as observed
in this study of married women in Thailand.18,62 Similarly,
married women are at a higher risk of HIV/AIDS due to a

Table 1. Percentage of Correct Answers by Questions AmongWomenWho Reported Knowledge/Awareness, Knowledge of Transmission
and Knowledge of Misconception About HIV/AIDS (N = 3671).

Questions Correct Answers [N (%)]

Can avoid HIV by having 1 uninfected partner? 3534 (96.3)
Can avoid HIV by using a condom correctly every time? 3444 (93.8)
Can get HIV from mosquito bites? 3145 (85.7)
Can get HIV by sharing food with a person who has HIV? 2896 (78.9)
Can get HIV through supernatural means? 3626 (98.8)
Healthy-looking person may have HIV? 3387 (92.3)
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range of structural barriers and contextual gender inequalities,
including poverty, economic disempowerment, cultural in-
equities, increased risk of sexual violence, gender power
imbalances in sexual interactions, and traditional beliefs about
HIV/AIDS knowledge and its transmission.63,64 Misconcep-
tions about HIV/AIDS transmission and a lack of knowledge
about the disease were found to be less prevalent among
women in rural areas compared to those in urban areas. This
finding is consistent with other studies conducted in China,

Malawi, Ghana, and Bangladesh,18,19,62,65,66 possibly due to
inhabitants of these regions possessing limited information
about how HIV/AIDS is transmitted. However, rural women
were less likely to believe that HIV/AIDS could be transmitted
through witchcraft or supernatural means, a result that war-
rants further investigation using qualitative data.

While the household head’s education did not directly
affect women’s HIV/AIDS knowledge, its impact was fully
mediated by the women’s education level. Women in

Table 2. Bi-Variate Association (Unweighted) Between Knowledge About HIV and Knowledge on Myths and Misconceptions of HIV and
Socio-Demographic Variables for Thai Women (N = 3671).

Variables

Knowledge about HIV/AIDS and knowledge on
Myths and Misconceptions of HIV/AIDS

P-Value (Cramer’s V/Cohen’s d)

Yes (N = 2276) No (N = 1395)

N (%) N (%)

Area of residence
Rural 1119 (62.4) 675 (37.6) .647 (0.008)
Urban 1157 (61.6) 720 (38.4)

Level of education
Primary or lower secondary 567 (58.0) 411 (42.0) .004 (0.055)
Upper secondary 1088 (62.5) 654 (37.5)
Higher 621 (65.3) 330 (34.7)

Wealth index
Poorest 398 (55.2) 323 (44.8) <.001 (0.089)
Second 536 (59.8) 361 (40.2)
Middle 553 (63.7) 315 (36.3)
Fourth 470 (65.4) 249 (34.6)
Richest 319 (68.5) 147 (31.5)

Marital status
Single 1590 (65.5) 837 (34.5) <.001 (0.101)
Living together 490 (55.6) 392 (44.4)
Married 196 (54.1) 166 (45.9)

Number of children
No children 1691 (64.7) 921 (35.3) <.001 (0.089)
1 or more children 585 (55.2) 474 (44.8)

Household head education
Primary or lower secondary 1579 (61.0) 1010 (39.0) .123 (0.034)
Upper secondary 341 (63.5) 196 (36.5)
Higher 356 (65.3) 189 (34.7)

Gender of household head
Male 1216 (62.9) 716 (37.1) .219 (0.020)
Female 1060 (61.0) 679 (39.0)

Age of household head
15-35 394 (62.1) 240 (37.9) .160 (0.032)
36-50 678 (59.8) 456 (40.2)
More than 50 years 1204 (63.3) 699 (36.7)

Learn about sexual education
No 171 (51.7) 160 (48.3) <.001 (0.067)
Yes 2105 (63.0) 1235 (37.0)

Mean (SD) Mean (SD)
Agea 19.57 (3.03) 19.67 (2.98) .317 (0.034)

at test for metric variables.
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households where the head had primary or higher education
showed significantly greater HIV/AIDS knowledge, sup-
porting previous research that views education as a “social
vaccine” against HIV/AIDS.19

Educated women are more likely to live in urban areas and
be wealthier, yet their ability to identify HIV myths and
misconceptions is indirectly influenced. Sexual education
significantly correlates with the wealth index, which indirectly
affects knowledge about HIV/AIDS myths, aligning with
previous studies.19,58 As hypothesized in the conceptual
framework, the effects of sexual education on knowledge and
understanding of myths and misconceptions about HIV/AIDS
was mediated through women’s wealth index. This study
found that respondents in the richest quintile had better
knowledge and understanding of myths and misconceptions
about HIV/AIDS than respondents in the poorest quintile. A
possible explanation is that HIV/AIDS is considered a disease
of the poor. Poverty increases risky behaviour towards HIV/
AIDS such as transactional gender. Poverty also leads to fewer
opportunities for work and education. On a broader scale,
financial shortfalls can limit educational opportunities, access
to health care, and access to jobs. These conditions create a
favourable environment for the spread of HIV/AIDS.67,68

In summary, this study found that education and sexual
education were important predictors of knowledge about HIV/
AIDS. Improvement in education and sexual education are
likely to assist Thai women to be better informed about HIV
transmission, which in turn is likely to reduce new cases of
HIV/AIDS, consistent with the SDG goal.46,69-71

To our knowledge, this is the first study to utilize the most
recent MICS (2022) data—a relatively large and representa-
tive dataset—to assess the direct and indirect impact of sexual
education and educational attainment on HIV/AIDS knowl-
edge and awareness among Thai women, using path analysis
through an SEM approach. However, this study had several
limitations. First, the HIV/AIDS data from the MICS were
based on self-reported information, which may be subject to
recall bias. Second, the responses regarding HIV/AIDS
knowledge, transmission, and misconceptions were dichoto-
mous, such a binary approach may have oversimplified
knowledge status, and that by a continuous measure of
knowledge may be a better indicator of knowledge of HIV/
AIDS. Third, women who had never heard of HIV/AIDS were
not asked about transmission or misconceptions, significantly
reducing the sample size in the latter part of the analysis,
which requires careful interpretation. Fourth, since the MICS
surveys are cross-sectional, causal associations cannot be
established. Fifth, although women’s education was assessed,
health literacy could not be evaluated due to limitations in the
survey data, which might be more relevant for understanding
health awareness. Sixth, due to the absence of qualitative data,
the generalization of the findings should be approached with
caution. Finally, women’s empowerment and media exposure
were not included in the analysis due to limitations in data
availability. Future studies or surveys could consider ad-
dressing this issue.

To enhance knowledge and address misconceptions about
HIV/AIDS transmission among married women in Thailand,

Figure 2. Fitted structural equation model (SEM) illustrating the relationship between women’s sexual education status, various socio-
demographic factors, and their Knowledge about HIV/AIDS and knowledge on myths and misconceptions about HIV/AIDS (N = 3671).
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policymakers should consider implementing effective inter-
vention programs that focus on factors indirectly influencing
HIV/AIDS awareness, rather than relying solely on sexual
education and/or education. Strengthening educational ini-
tiatives alongside sexual education could play a crucial role in
fostering knowledge and awareness among the younger
generation. Additionally, health promotion and gender
equality programs involving community participation could

be highly effective in Thailand, where women’s autonomy
remains limited. Moreover, the government plays a crucial
role in reducing stigmatizing attitudes toward HIV/AIDS
transmission by promoting accurate information and fostering
understanding among youth through partnerships with health
professionals and public figures.

Future research should adopt a more in-depth approach
using a mixed-methods study design at the population level,

Table 3. Path Coefficient in the SEM Model.

Predictor Variable Response Variable
Standardized
Coefficient

Standard
Error

P-
Value

Sexual education Knowledge about HIV and knowledge on myths and
misconceptions

0.051 0.028 0.002

Sexual education Education 0.135 0.039 <0.001
Sexual education Children �0.023 0.015 0.015
Sexual education Wealth index 0.066 0.070 <0.001
Sexual education Area �0.051 0.028 0.002
Sexual education Marital status �0.046 0.037 0.004
Sexual education Household head education 0.059 0.042 <0.001
Sexual education Gender of household head 0.033 0.029 0.043
Education Knowledge about HIV and knowledge on myths and

misconceptions
0.005 0.013 0.801

Education Children �0.106 0.006 <0.001
Education Wealth index 0.192 0.031 <0.001
Education Area 0.068 0.012 <0.001
Education Marital status �0.277 0.015 <0.001
Children Knowledge about HIV and knowledge on myths and

misconceptions
�0.018 0.032 0.553

Children Wealth index �0.041 0.047 0.011
Wealth index Knowledge about HIV and knowledge on myths and

misconceptions
0.070 0.007 <0.001

Wealth index Area 0.098 0.007 <0.001
Area Knowledge about HIV and knowledge on myths and

misconceptions
�0.027 0.017 0.110

Area Marital status �0.063 0.021 <0.001
Marital status Children 0.792 0.007 <0.001
Marital status Knowledge about HIV and knowledge on myths and

misconceptions
�0.068 0.021 0.018

Household head
education

Education 0.335 0.015 <0.001

Household head
education

Wealth index 0.249 0.029 <0.001

Household head
education

Area 0.170 0.012 <0.001

Household head
education

Knowledge about HIV and knowledge on myths and
misconceptions

0.002 0.012 0.900

Household head
education

Gender of household head 0.109 0.011 <0.001

Gender of household
head

Wealth index �0.095 0.040 <0.001

Gender of household
head

Area 0.066 0.016 <0.001

Gender of household
head

Knowledge about HIV and knowledge on myths and
misconceptions

�0.020 0.016 0.222
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incorporating mediating factors alongside the primary pre-
dictors of HIV/AIDS knowledge. Additionally, studies should
emphasize a co-design approach by involving community
members in the research design process.

Conclusions

In the dynamic social settings of LMICs including
Thailand, it is necessary to gather vital evidence through
mixed-method research to empower women with sexual
education along with education, alongside achieving
broader goals including the SDG3 by 2030. The direct
and indirect effect of sexual education, education, resi-
dence, wealth index and husband’s education on knowl-
edge and understanding of myths and misconceptions
about HIV/AIDS outline the complex mechanisms of
various sociodemographic factors on Thai women’s
knowledge about HIV/AIDS. In summary, this study’s
findings support previous studies examining the influ-
ences of sociodemographic characteristics on knowledge
and understanding of myths and misconceptions about
HIV/AIDS. The findings indicated that there were mul-
tifaceted scopes for improvement in increasing awareness
about HIV/AIDS and clarifying misconceptions regarding
the mode of transmission of HIV/AIDS through a path
analysis approach. Strengthening educational programs
along with sexual education could have great importance
in fostering knowledge and awareness among the younger
generation.

So What?
What is Already Known on this Study?
The issue of HIV/AIDS remains a major public health con-
cern, knowledge about HIV/AIDS and its misconceptions
about transmission continue to hinder prevention efforts.
Although sexual education has been identified as a key ele-
ment in improving awareness about HIV/AIDS, other soci-
odemographic factors can also influence its effectiveness.

What Does this Article Add?

There is a significant direct and indirect association between
sexual education, wealth index, level of education, and marital
status on HIV knowledge and misconceptions among women
in Thailand. Therefore, enhancing HIVawareness necessitates
addressing both of these interconnected sociodemographic
factors through a path analysis model, rather than concen-
trating exclusively on sexual education or general education.

What are the Implications for Health Promotion
Practice or Research?

To achieve the UN Sustainable Development Goal of reducing
HIV/AIDS transmission by 2030, policymakers must implement
multifaceted interventions that enhance access to both formal
education and sexual education. Health systems in LMICs need
to prioritize education-based interventions to address HIV/AIDS
knowledge gaps, while considering the broader socioeconomic
context. This integrated approach can reduce health disparities
and improve HIV prevention efforts, leading to more effective
and sustainable outcomes in the fight against HIV/AIDS.

Table 4. Test for Mediation Using a Bootstrap Analysis With 95% Confidence Interval.

Paths Direct Effect
Indirect
Effect

CI
Lower

CI
Upper

P-
value Conclusion

Education to knowledge about HIV and knowledge on myths and
misconceptions via wealth index

0.016 (0.156) 0.015 0.008 0.022 <.001 Full mediation

Education to knowledge about HIV and knowledge on myths and
misconceptions via marital status

0.014 (0.229) 0.017 0.010 0.024 <.001 Full mediation

Area to knowledge about HIV and knowledge on myths and
misconceptions via marital status

�0.016 (0.318) 0.010 0.006 0.014 <.001 Full mediation

Children to knowledge about HIV and knowledge on myths and
misconceptions via wealth index

�0.018 (0.576) �0.012 �0.018 �0.006 <.001 Full mediation

Household head education to knowledge about HIV and
knowledge on myths and misconceptions via education

0.010 (0.361) 0.010 0.002 0.018 .018 Full mediation

Household head education to knowledge about HIV and
knowledge on myths and misconceptions via wealth index

0.004 (0.756) 0.016 0.009 0.023 <.001 Full mediation

Household head sex to knowledge about HIV and knowledge on
myths and misconceptions via wealth index

�0.018 (0.259) �0.004 �0.007 �0.001 .010 Full mediation

Sexual education to knowledge about HIV and knowledge on
myths and misconceptions via marital status

0.100 (<0.001) 0.013 0.007 0.021 <.001 Partial
mediation

Sexual education to knowledge about HIV and knowledge on
myths and misconceptions via wealth index

0.098 (0.001) 0.015 0.009 0.023 <.001 Partial
mediation

Note. Unstandardized coefficient reported. Values in parentheses are P values. Bootstrap Sample = 5000.
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transgender women in Côte d’Ivoire, Togo and Burkina Faso.
J Int AIDS Soc. 2016;19(3 Suppl 2):20774. doi:10.7448/ias.19.
3.20774

54. Thurman TR, Nice J, Visser M, Luckett BG. Pathways to sexual
health communication between adolescent girls and their female
caregivers participating in a structured HIV prevention inter-
vention in South Africa. Soc Sci Med. 2020;260:113168. doi:10.
1016/j.socscimed.2020.113168

55. Loncar D, Izazola-Licea JA, Krishnakumar J. Exploring rela-
tionships between HIV programme outcomes and the societal
enabling environment: a structural equation modeling statistical
analysis in 138 low- and middle-income countries. PLOS Glob
Public Health. 2023;3(5):e0001864. doi:10.1371/journal.pgph.
0001864

56. Shimamoto K, Gipson JD. Investigating pathways linking
women’s status and empowerment to skilled attendance at birth
in Tanzania: a structural equation modeling approach. PLoS
One. 2019;14(2):e0212038. doi:10.1371/journal.pone.0212038

57. Zhang T, Miao Y, Li L, Bian Y. Awareness of HIV/AIDS and its
routes of transmission as well as access to health knowledge among
rural residents in Western China: a cross-sectional study. BMC
Public Health. 2019;19(1):1630. doi:10.1186/s12889-019-7992-6

58. Gebreslassie H, Gebremedhin H, Alemayehu M, Fesseha G.
Knowledge andmisconception onHIV/AIDS and associated factors
among primary school students within the window of opportunity in
Mekelle city, North Ethiopia. Int J Adv Sci Res. 2018;5:831.

59. Swenson RR, Rizzo CJ, Brown LK, et al. HIV knowledge and
its contribution to sexual health behaviors of low-income Af-
rican American adolescents. J Natl Med Assoc. 2010;102(12):
1173-1182. doi:10.1016/s0027-9684(15)30772-0

60. Diress GA, Ahmed M, Linger M. Factors associated with
discriminatory attitudes towards people living with HIV among
adult population in Ethiopia: analysis on Ethiopian demographic
and health survey. Sahara J. 2020;17(1):38-44. doi:10.1080/
17290376.2020.1857300

61. Tenkorang E. Women’s autonomy and intimate partner violence
in Ghana. Int Perspect Sex Reprod Health. 2018;44:51-61. doi:
10.1363/44e6118

62. Sano Y, Antabe R, Atuoye KN, et al. Persistent misconceptions
about HIV transmission among males and females in Malawi.
BMC Int Health Hum Rights. 2016;16(1):16. doi:10.1186/
s12914-016-0089-8

63. Ahmed M, Seid A. Factors associated with premarital HIV
testing among married women in Ethiopia. PLoS One. 2020;
15(8):e0235830. doi:10.1371/journal.pone.0235830

64. Seid A, Ahmed M. What are the determinants of misconception
about HIV transmission among ever-married women in
Ethiopia? HIV/AIDS (Auckl). 2020;12:441-448.

65. Qian HZ, Wang N, Dong S, et al. Association of misconceptions
about HIV transmission and discriminatory attitudes in rural
China. AIDS Care. 2007;19(10):1283-1287. doi:10.1080/
09540120701402814

66. Tenkorang EY. Myths and misconceptions about HIV trans-
mission in Ghana: what are the drivers? Cult Health Sex. 2013;
15(3):296-310. doi:10.1080/13691058.2012.752107

67. Rodrigo C, Rajapakse S. HIV, poverty and women. Int Health.
2010;2(1):9-16. doi:10.1016/j.inhe.2009.12.003

68. Suantari D. Misconceptions and stigma against people living
with HIV/AIDS: a cross-sectional study from the 2017 In-
donesia Demographic and Health Survey. Epidemiol Health.
2021;43:e2021094. doi:10.4178/epih.e2021094

69. Akuiyibo S, Anyanti J, Idogho O, et al. Impact of peer education
on sexual health knowledge among adolescents and young
persons in two North Western states of Nigeria. Reprod Health.
2021;18(1):204. doi:10.1186/s12978-021-01251-3

70. Gao X, Wu Y, Zhang Y, et al. Effectiveness of school-based
education on HIV/AIDS knowledge, attitude, and behavior
among secondary school students in Wuhan, China. PLoS One.
2012;7(9):e44881. doi:10.1371/journal.pone.0044881

71. Leekuan P, Kane R, Sukwong P, Kulnitichai W. Understanding
sexual and reproductive health from the perspective of late ad-
olescents in Northern Thailand: a phenomenological study. Re-
prod Health. 2022;19(1):230. doi:10.1186/s12978-022-01528-1

Bhowmik et al. 807

https://doi.org/10.1371/journal.pone.0231489
https://doi.org/10.1371/journal.pone.0231489
https://doi.org/10.1016/j.midw.2022.103480
https://doi.org/10.1177/0016986211424132
https://doi.org/10.1177/0016986211424132
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.7189/jogh.11.04059
https://press.un.org/en/2023/pop1106.doc.htm
https://doi.org/10.3389/fpubh.2022.892422
https://doi.org/10.7448/ias.19.3.20774
https://doi.org/10.7448/ias.19.3.20774
https://doi.org/10.1016/j.socscimed.2020.113168
https://doi.org/10.1016/j.socscimed.2020.113168
https://doi.org/10.1371/journal.pgph.0001864
https://doi.org/10.1371/journal.pgph.0001864
https://doi.org/10.1371/journal.pone.0212038
https://doi.org/10.1186/s12889-019-7992-6
https://doi.org/10.1016/s0027-9684(15)30772-0
https://doi.org/10.1080/17290376.2020.1857300
https://doi.org/10.1080/17290376.2020.1857300
https://doi.org/10.1363/44e6118
https://doi.org/10.1186/s12914-016-0089-8
https://doi.org/10.1186/s12914-016-0089-8
https://doi.org/10.1371/journal.pone.0235830
https://doi.org/10.1080/09540120701402814
https://doi.org/10.1080/09540120701402814
https://doi.org/10.1080/13691058.2012.752107
https://doi.org/10.1016/j.inhe.2009.12.003
https://doi.org/10.4178/epih.e2021094
https://doi.org/10.1186/s12978-021-01251-3
https://doi.org/10.1371/journal.pone.0044881
https://doi.org/10.1186/s12978-022-01528-1

	Knowledge About HIV/AIDS and its Transmission and Misconception Among Women in Thailand: A Structural Equation Modelling Ap ...
	Purpose
	Theoretical Framework
	Methods
	Design
	Sample
	Measures
	Analysis

	Results
	Discussion
	Conclusions
	So What?
	What is Already Known on this Study?
	What Does this Article Add?
	What are the Implications for Health Promotion Practice or Research?

	Acknowledgments
	Authors’ Contributions
	Declaration of Conflicting Interests
	Funding
	Ethical Statement
	Ethical Approval

	ORCID iD
	Supplemental Material
	References


