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Abstract
Background Lao PDR continues to experience challenges in combating the treatable and preventable diseases 
of HIV/AIDS, tuberculosis (TB), and malaria among priority groups. One priority group are pregnant women. Given 
increased availability of diagnosis and treatment for these diseases, understanding community knowledge and 
access to these technologies can inform community-based interventions. This study aims to determine the factors 
associated with knowledge of HIV, TB, and malaria and their access to rapid diagnostic tests for such diseases among 
pregnant women in remote areas of Lao PDR.

Method This cross-sectional quantitative survey explored pregnant women’s awareness of HIV/AIDS/TB and malaria 
in three remote districts (Phine, Thapangthong, and Atsaphone) in Savannakhet province, Lao PDR. A face-to-face 
questionnaire was administered to 189 pregnant women. Descriptive and inferential statistics were applied to 
determine factors associated with pregnant women’s knowledge and perceived access to information and diagnosis 
for HIV/AIDS/TB and malaria. This study is under the HEALTH project funded by Expertise France.

Results Most participants were 28–42 weeks (50.3%) pregnant; the range was 4–38 weeks, with a mean age of 
24.3 years old (range: 14–48 years old). Most participants were farmers (94.2%), 54.5% were illiterate, 74.0% were 
of the Mon-Khmer ethnic group, and 60% had an income lower than the average. Only 56.6% had accessed ANC, 
39.1% attended ANC during the first trimester, and only 19.6% had at least four ANC consults. Less than half of the 
participants demonstrated (45.5% and 42.3%) a high level of knowledge of HIV and TB, respectively, while slightly 
above half (54.6%) demonstrated a high level of knowledge related to malaria. Slightly higher than half (53.3% and 
52.9%) perceived easy access to HIV and TB services, respectively, while 72.5% perceived easy access to malaria. Less 
than half of the participants felt it was easy to get tested for HIV (46.5%), TB (52.9%), and malaria (72.5%). Very few 
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Introduction
Following on from the Millennium Development Goals, 
the Sustainable Development Goals (SDGs) contain 
a pledge to eliminate human immunodeficiency virus 
(HIV), tuberculosis (TB), and malaria by 2030 [1]. To 
achieve these pledges, global, regional and country spe-
cific frameworks and strategies have been developed for 
each disease. While progress has been made, inequi-
ties within and between countries are evident. Reducing 
inequities requires ensuring universal healthcare cov-
erage, early detection, including the use of rapid diag-
nostic tests (RDTs), quality care, improved surveillance, 
and monitoring of the cascade of care from diagnosis 
to outcomes. As those most vulnerable to HIV, TB, and 
malaria are also often amongst the poorest and most dis-
enfranchised segments of the population, it also requires 
addressing the socio-economic and political determi-
nants of health [2–4]. Lao People’s Democratic Republic 
(Lao PDR), a lower middle-income country in South-
east Asia, has, like other countries in the region, steadily 
reduced morbidity and mortality associated with HIV, 
TB, and malaria [5] but is unlikely to meet to the 2030 
targets. The epidemiology of these diseases’ mirrors that 
of the broader region. The HIV epidemic for example, 
is largely concentrated among key populations: female 
sex workers, men who have sex with men, people who 
inject drugs, and transgender people. TB and malaria are 
mostly concentrated among minority ethnic groups and 
communities that experience geographic, economic, and 
social marginalization, with women of reproductive age 
carrying a significant burden, especially those women 
who are economically disadvantaged [6].

Recognising reducing the prevalence of HIV, TB, and 
malaria will contribute to achieving its maternal, new-
born and child health goals, the Lao PDR has iden-
tified pregnant women as a priority population for 

interventions addressing these preventable diseases. Of 
particular concern, are pregnant women who are often 
seen as being harder to reach such as racialized ethnic 
communities and those in rural areas. Consistent with 
WHO guidelines HIV, TB, and malaria are integrated 
into antenatal care (ANC) [7, 8]. Integrated ANC should 
include pregnant women attending ANC clinics receiv-
ing health education on these preventable diseases, test-
ing and appropriate treatment, In the Lao PDR. Since 
2005, rapid diagnostic tests (RDTs) for malaria have been 
available and have subsequently been scaled up nation-
wide. According to national policy, malaria microscopy 
should be performed in all public hospitals, while at the 
village level, village health workers (VHWs) and health 
centers predominantly use RDTs [9]. Rapid diagnostic 
tests (RDTs) for HIV are conducted at provincial and 
district health facilities. However, Lao PDR did not have 
systematic screening for active TB in pregnant women 
at the ANC, as the World Health Organization (WHO) 
recommended it, where the TB prevalence in the gen-
eral population is 100/100,000 or higher [1]. If pregnant 
women with TB symptoms were suspected during ANC 
they should be referred to the provincial level hospitals 
where GeneXpert for diagnosing TB is available [10]. An 
integrated approach to ANC should make services more 
convenient for pregnant women. However, women also 
need to be aware of such services and their benefits and 
they need to be socially acceptable, especially for stig-
matised conditions such as HIV. and pregnant women 
also need to know [11]. This study aimed to understand 
pregnant women’s knowledge and perceptions of acces-
sibility to RDT for HIV, TB, and malaria in districts with 
a high proportion of ethnic minority people in the south-
ern province of Savannakhet. The findings are expected 
to contribute to developing interventions to support the 

of the women (1.6%, 2.1%, and 8.5%) reported having had a test for HIV/TB/malaria, respectively. Factors associated 
with knowledge of HIV were higher household income and attending ANC more than 4 times, while age, number of 
children under 2 years, and high knowledge of HIV and malaria were associated with knowledge of TB. In addition, 
factors associated with knowledge of malaria were the number of children under 2 years, high knowledge of HIV, and 
perceived easy access to malaria tests. Factors associated with perceived easy access to HIV rapid tests and TB tests 
were high levels of TB knowledge, attending ANC, and high satisfaction with their health. The number of children 
under 2 years was associated with perceived ease of access to the HIV rapid test. While factors associated with malaria 
testing were having a high knowledge of malaria and attending ANC more than four times.

Conclusion A very low awareness of HIV, TB, and malaria was identified among pregnant women in this study. 
Strategies to improve the knowledge of HIV, TB, and malaria in Lao PDR should focus on women who live in rural 
areas, emerging regions with a high incidence of HIV, TB, and malaria, ethnic pregnant women, the poor, and the 
illiterate. Lastly, efforts are needed to increase access to early detection and prevention of three deadly diseases, such 
as HIV, TB, and malaria, among pregnant women by increasing their accessibility to rapid diagnostic tests (RDTs) for 
HIV, malaria, and TB.
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achievement of the government’s HIV, TB, and malaria 
elimination strategies.

Methods
This was a cross-sectional survey using a structed 
questionnaire administered face to face by trained 
researchers.

Context
The study was conducted in three districts (Thapan-
thong, Phine, and Atsaphone) in Savannakhet from Janu-
ary to May 2022 as part of the project entitled “Helpful, 
Efficient, Accessible, Low-Cost, Timely Health Action” 
(HEALTH) which main objective was to support and 
strengthen an integrated health system to tackle and 
reduce the HIV, TB and Malaria diseases burden at vil-
lage level in Savannakhet province and to increase access 
to health care for remote and hard to reach communities 
in Lao PDR. The included districts were selected based 
on low level of access to general health, maternal and 
primary health services, and areas where HIV, TB, and 
malaria are public health concerns.

Phine district has a total population of 68,259 inhabit-
ants, 100 villages, and 46.7% of the population are from 
racialized minority ethnic populations mainly from the 
Mon-Khmer ethnolinguistic group. Thapanthong dis-
trict has a total population of 42,563 inhabitants, 96 vil-
lages, and 80% of the population are Katang from the 
Mon-Khmer ethnolinguistic group. Atsaphone district 
has a total population of 64.728 inhabitants, 70 villages, 
and seven health centers (HCs). 69.0% of the popula-
tion are from the Phoutai ethnic group, while 27.7% are 
Bru. Many of the villages in the study areas are rural and 
remote, with limited access to basic services, including 
for health [12–14].

Study population
The study population was consenting pregnant women 
living in one of the selected districts at the time of the 
survey. A multi-stage sampling technique was employed 
with the aim of ensuring a representative sample. The 
first stage involved identification of the geographical 
area, the second was district selection and the third stage, 
a systematic and random approach to identifying partici-
pants, using the sampling frames.

The required sample size was calculated using the sin-
gle population proportion formula n = (Zα/2)2p(1-p)/d2, 
where n is the required sample size, Za/2 is the value of 
the standard score at a 95% confidence interval, p is the 
expected proportion of knowledge, and d2 is the marginal 
error. The following assumptions were used to calculate 
the required sample size based on proportion of 93% 
of Awareness about malaria [15] as the study area has 
more prevalence of malaria, a 95% confidence interval, a 

marginal error of 5%, and a 10% non-response rate. The 
final sample size was 189.

Measures
A questionnaire was administered face-to-face in Lao 
language by trained research assistants, supervised by a 
research team lead who completed a quality assurance 
check each day and during the data entry process. The 
questionnaire had five sections: (1) socio-demographic 
data; (2) health and pregnancy history; (3) history of 
ANC; (4) knowledge of HIV, TB, and malaria; and (5) 
perceived access to RDTs for HIV and malaria. Socio-
demographic characteristics included age, occupation, 
education, ethnicity, annual household income, and the 
number of children under 2 years old. Health and preg-
nancy history consisted of feelings of satisfaction with 
their health status, gestation age, number of live births 
or stillbirths, age at first pregnancy, number of miscar-
riages, and abortion. The survey also included questions 
about the number of women attending ANC, the person 
providing ANC, blood pressure being measured, urine 
and blood samples taken, receiving tetanus injections 
and iron tablets or syrup, taking SP/Fansidar, and being 
provided health information on HIV, TB, and malaria. 
Questions related to knowledge of HIV [16–18], malaria 
literature [19–21] and TB [22–24] were based on the pre-
vious literature.

The overall knowledge scores related to HIV, malaria, 
and TB were computed by aggregating the knowledge-
related variables with the cut-off point as the mean score. 
Knowledge variables were recoded to a binary level, 
with knowledge scores higher than the mean-coded 
1-high knowledge and knowledge scores lower than the 
mean-coded 0-low knowledge. Access to the RDTs for 
HIV, malaria, and TB was evaluated based on questions 
related to having been tested for HIV, TB, and malaria, 
the time of the most recent HIV, malaria, RDT, and TB 
test, awareness of the RDTs, perceived ease of getting 
RDTs for HIV, malaria and TB with the answers of dif-
ficult and easy access to the RDTs, and barriers to access.

Data analysis
Descriptive statistics on frequency, proportion, mean 
and standard deviation and 95% confidence intervals 
(CI) were performed for all independent and dependent 
variables. Categorical variables were presented as num-
bers and percentages; numerical variables were presented 
as means and standard deviation to describe the study 
population by their sociodemographic and health and 
pregnancy history, ANC, and the dependent variables 
knowledge of HIV, TB, and malaria and perception of 
access to RDTs for HIV, malaria, and TB. Multiple logis-
tic regressions were conducted and further performed to 
determine predictors of HIV, TB, and malaria knowledge 
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and perceptions of access to HIV and malaria RDTs. 
Statistically associated variables were adjusted based on 
the backward elimination technique of multiple logis-
tic regression; all tested variables with p-values greater 
than 0.05 were excluded from the analysis model one by 
one, multiple times starting from the greatest p-value, in 
order to achieve the finally adjusted model of regression 
(variables with p < 0.05). The goodness-of-fit (GOF) was 
also given for each final regression model. Data entry and 
cleaning were conducted using EpiData version 3.1, and 
statistical analyses were performed using Stata version 
17.0 (Stata Corporation, College Station, TX, USA).

Ethical approval
Ethical approval was obtained from the Ethical Com-
mittee for Health Research at the University of Health 
Sciences (Approval No. 0262, dated 7/9/2021). Verbal 
informed consent, approved by the Ethical Committee, 
was obtained from each respondent prior to beginning 
the interview. All identifiable data were removed from 
the questionnaire prior to analysis.

Results
The survey recruited 189 pregnant women in three tar-
geted districts in Savannakhet province. The ages of the 
pregnant women ranged from 14 to 48 years, with an 
average age of 24.3 years. In total, 15.9% of the pregnant 
women were aged below 19 years. Almost all partici-
pants worked in agriculture (94.2%), and over half were 
illiterate (54.5%). Most respondents were of the Mon-
Khmer ethnic group (74.0%). Around 60% reported an 
annual household income for the year 2021 of less than 
3,000,000 LAK (1USD = 17,000 LAK). Additionally, 63.5% 
lived in households with children below 2 years of age 
(see Table 1).

A total of 17.5% of participants reported not being sat-
isfied with their current health status. Half of the par-
ticipants were within 28–42 weeks (50.3%) gestation, 
followed by 16–28 weeks (30.7%). For 30.2% participants 
this was their first pregnancy, 40.7% reported having pre-
viously had 1–2 pregnancies, and 6.9% had experienced 
over five pregnancies. A total of 55.3% of participants 
said their first pregnancy was below 19 years.

Antenatal care (ANC) among pregnant women
Slightly over half of the participants (56.6%) reported 
that they had access to ANC. Among the 107 pregnant 
women who accessed ANC, 25.2% used ANC during the 
first trimester, but only 11.6% had attended at least four 
ANC visits. During ANC, 74.8% reported having had a 
blood pressure check-up, 16.8% a urine test, and 9.4% a 
complete blood count (Table 2) and 58.7% had received 
iron tablets. Only one woman reported being tested for 
HIV and malaria; none had been tested for TB.

Knowledge of HIV, TB and malaria among pregnant women
Knowledge related HIV, TB and malaria among pregnant 
women was generally low. Most participants responded 
incorrectly to each question related to HIV. Most (74.7%) 
for example, did not know that HIV is the virus that can 
lead to AIDS. One-third thought that HIV was transmit-
ted by mosquitoes, while two-thirds did not know any-
thing about the route of HIV transmission (Not shown 
in Table  3). Around two-thirds (64.0%) of participants 
were unaware that TB is a life-threatening disease. Many 
(34.9%) did not know the symptoms of TB, while almost 
half were uninformed regarding how TB is transmit-
ted and preventative actions (Not shown in Table 4). For 
malaria, most participants knew the cause of malaria 
but over half were unaware, malaria during pregnancy 
can have adverse health outcomes. Around 80% of par-
ticipants reported that treatment for malaria should be 
sought from medical doctors, while around one-fifth par-
ticipants felt they could seek treatment from a pharmacy, 
traditional healers, self-treat with herbs, or there was no 
need to do anything.

By summing up the knowledge score and categoriz-
ing it into higher and lower levels of knowledge, with the 
mean score as the cut-off point, slightly more than half of 
pregnant women (54.5% and 57.7%) had low knowledge 
of HIV and TB, respectively. Less than half (45.5%) had 
low knowledge of malaria (see Table 5).

Pregnant women’s perception of access to RDT of malaria, 
TB and HIV
Participants had limited information regarding RDTs for 
HIV, malaria and TB. Nearly all 98.4%, 97.9% and 91.5%) 
had not tested for HIV, TB or malaria during their preg-
nancy. Most declared experiencing difficulties accessing 
ANC due to the transportation difficulty (38.6%, 49.4% 
and 71.2% for HIV, TB and malaria respectively); and 
road conditions (17.2%, 13.5% and 67.3% for HIV, TB and 
malaria respectively) (see Table  3). Some participants 
reported stigma related to HIV (16.8%) and TB (6.7%). 
None reported malaria related stigma.

Factors associated with knowledge of HIV, TB and malaria 
and perception of access to RDTs on HIV, TB and malaria 
among pregnant women in Savannakhet Province
Independent variables such as age, occupation, ethnic-
ity, education level, household income, number of chil-
dren under 2 years old living in household, attendance 
at ANC, frequency of ANC attendance, satisfaction with 
health, access to HIV/TB/Malaria tests, and knowledge 
of HIV/TB/Malaria were associated with each outcome 
of interest (knowledge of HIV/TB/Malaria). Factors 
associated with knowledge of HIV included primary and 
higher educational levels (AOR:3.2; 95% CI: 1.7–6.3), 
higher household income (AOR: 2.2; 95% CI: 1.2–4.3), 
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Variables Frequency
(n = 189)

Percentage

 Age of mother:
1. 1.Age < 19 30 15.9
2. 2.Age 19–25 82 43.4
3. 3.Age 26–35 70 37.0
4. 4.Age 36–48
Mean(± SD): 24.3(± 5.7); Min– Max: 14–48 years old

7 3.7

Occupation
1. 1.Farmer/Agricultural 178 94.2
2. 2.Staff 3 1.6
3. 3.Business 1 0.5
4. 4.Labor 1 0.5
5. 5.No job 6 3.2
Educational status
1. 1.Illiterate 103 54.5
2. 2.Primary 45 23.8
3. 3.Lower secondary 27 14.3
4. 4.Upper secondary 11 5.8
5. 5.Higher level 1 0.5
6. 6.Graduate/bachelor 2 1.1
Ethnic group
1. 1.Lao-Tai (Lao, Tai Deng, Tai Dam…) 49 26.0
2. 2.Mon-Kmer (Khmu, Prai, Katang….) 140 74.0
Total household income last year:
1. 1.None 4 2.1
2. 2.< 500,000 LAK* 36 19.0
3. 3.510,000–1,000,000 LAK* 29 15.3
4. 4.1,100,000–2,000,000 LAK* 26 13.8
5. 5.2,100,000–3,000,000 LAK* 18 9.5
6. 6.> 3,000,0000 LAK* 76 40.2
Mean(± SD): 6,153,514 (± SD1,070,000);
Min– Max: 150,000 -10,000,000
1. Number of children of age below 2 years living in the household
2. 0.None 124 65.6
3. 1.1 child 61 32.3
4. 2.2 children 4 4.1
 Age of the current pregnancy 19.0
1. 1. < 16 weeks 36 30.7
2. 2. 16–27 weeks 58 50.3
3. 3. 28–42 weeks 95
Mean(± SD): 24.5(± 9.476); Min– Max: 4–38 weeks
Number of pregnancies before this current pregnancy
1. 1.First time 57 30.2
2. 2. 1–2 times 77 40.7
3. 3. 3–5 times 42 22.2
4. 3. >= 6 times 13 6.9
Number of live births
1. 0. Never 10 7.6
2. 1. 1–2 times 77 58.3
3. 2. 3–4 times 34 25.8
4. 3. >= 5 times 11 8.3
Age at first pregnancy
1. 1. Age < 19 73 55.3
2. 2. Age 19–25 55 41.7

Table 1 Socio-demographic and pregnancy history characteristic of pregnant women
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and attending ANC more than 4 times (AOR: 2.6, 95% 
CI: 1.1-6.0). Factors associated with knowledge of TB 
included the age of pregnant women above 20 years 
old and above (AOR: 2.2; 95% CI: 1.1–4.7), primary and 
higher educational level (AOR: 3.0; 95% CI: 1.4–6.7), the 
number of children under 2 years in the (AOR: 2.8,95%: 
1.2–6.6), high knowledge of HIV (AOR: 4.9, 95%CI: 
2.3–10.6), and high knowledge of malaria (AOR: 5.2, 
95%CI: 2.3–11.8). Factors associated with knowledge of 
malaria included the number of children under 2 years in 
the household (AOR: 0.5, 95%: 0.2–0.9), high knowledge 
of HIV (AOR: 6.3, 95%CI: 3.1–12.6), and easy access to 
Malaria tests (AOR: 4.9, 95%CI: 2.2–10.7). The goodness-
of-fit test model was higher than 0.05, indicating a high 
correlation between independent and dependent vari-
ables (see Table 4).

Table  6 illustrates the multivariate analysis of factors 
associated with perception of access to HIV, TB and 
Malaria rapid tests. Factors associated with perception 
of access to HIV rapid test were: high knowledge on TB 
(AOR: 2.4, 95%CI:1.3–4.6); attending ANC (AOR: 2.8, 
95%CI:1.5–5.2); number of children under 2 years in 
household (AOR:0.4, 95%:0.2–0.8); and high satisfaction 
on health (AOR:2.4, 95%CI: 1.1–5.8). Similarly, factors 
associated with perception of access to TB test were high 
knowledge on TB (AOR: 2.6, 95%CI:1.4-5.0); attending 
ANC (AOR:3.3, 95%CI:1.7–6.1); and high satisfaction 
on health (AOR:2.9, 95%CI:1.2–6.9). While factors asso-
ciated with perception of malaria test were high knowl-
edge of Malaria (AOR:4.7, 95%CI: 2.2–9.8); and attending 
ANC more than 4 times (AOR: 3.8, 95%:1.1–13.6).

Discussion
This study examined the knowledge of pregnant women 
regarding routes of transmission and RDTs for HIV, TB, 
and malaria in rural and remote areas in Savannakhet 
province– a province with some the highest prevalence 
of these diseases in Lao PDR. Most participants were 
from marginalised ethnic groups, with low levels of 
education, literacy and income. Other research has also 

found level of education and income is associated with 
level of knowledge [11, 25, 26]. Participants had slightly 
more knowledge of causes and symptoms of malaria, 
which is probably due to malaria being endemic in the 
area. Further, most participants self-diagnosed malaria or 
relied on diagnosis from a pharmacist supporting a simi-
lar finding reported in another study in a rural district in 
Savannakhet [19].

Few participants had received the minimum recom-
mended ANC visits of four or had been tested for HIV, 
TB, and malaria. The most common reasons for not 
attending ANC and/or being tested related to distance 
to a health centre and limited transport options as found 
elsewhere [27, 28]. Other reasons for low uptake of ANC 
may be concerns about being discriminated against due 
to ethnicity, low levels of or lack of confidence in Lao lan-
guage, low health literacy and services not being cultur-
ally responsive [11, 29–32].

Factors associated with knowledge of HIV, malaria and TB
As with other studies, women with higher levels of educa-
tion demonstrated higher levels of understanding about 
HIV [33–38]. Formal level of education also provides 
opportunities for earning a higher income and greater 
ability to use health services. Those who had attended 
at least four ANC visits had a higher level of knowledge 
related to HIV and felt it was easy to access to RDTs for 
HIV and malaria, indicating the need to increase uptake 
of ANC within the study population [39, 40].

The positive association between the age of partici-
pants and their knowledge of TB is consistent with stud-
ies conducted in other locations [41, 42]. Having more 
children under 2 years old in households was also posi-
tively linked with knowledge of TB. Both of these asso-
ciations are likely due to having more interaction with 
the healthcare system, including during ANC [43]. Pro-
vision of Bacillus Calmette-Guerin (BCG) as part of the 
routine vaccination schedule for children under one year 
old in Lao PDR may also be contributing factor in aware-
ness of TB among households with more young children. 

Variables Frequency
(n = 189)

Percentage

3. 3. Age 26–28 4 3.0
Mean(± SD): 18.5(± 3.2); Min– Max: 14–28 years old
Satisfaction with the current health status
1. Very dissatisfied 9 4.8
2. Somewhat dissatisfied 4 2.1
3.  Neither satisfied or dissatisfied 20 10.6
4. Somewhat satisfied 144 76.2
5. Very satisfied 12 6.4
Note:

*1 USD = 17,000 LAK (Dated July, 2022)

Table 1 (continued) 
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The negative association between having more children 
under 2 years in the household and knowledge of malaria 
and access to RDTs for HIV could be due to the demands 
of caring for young children limiting access to health 
services, including ANC. This finding is somewhat con-
tradictory however, to the positive association between 
having more children under 2 years old in the household 
and knowledge of TB, indicating the need further investi-
gation to better understand these associations.

The strong association between knowledge of HIV 
and knowledge of TB is likely observed when HIV and 
TB often coexist, meaning that individuals with a good 
understanding of one disease also tend to have knowl-
edge of the other [44, 45]. The present study also found an 
association between a high knowledge of malaria and TB, 
probably due to these two diseases being common in the 
study area. The link between high knowledge of HIV and 
a high knowledge of malaria suggests that understanding 
one disease may prompt individuals to seek information 
about other related conditions, given the interconnected-
ness between the two diseases [46].

Perceived access to RDTs for HIV, TB and malaria and its 
associated factors
Women need to receive integrated care during their 
pregnancy, which includes disease screening as a priority 
[47, 48]. This study found most women were not aware of 
RDTs for HIV, malaria, and TB and had not deliberately 
accessed HIV testing, TB check-ups, or been checked for 
malaria infection during their pregnancy. This finding 
suggests health centres are not routinely providing HIV 
and malaria testing or monitoring for TB symptoms or 
alternatively, women and/or their families are not ask-
ing for such tests or are refusing them. This knowledge 
or practice gap is likely to relate to health workers hav-
ing limited time or resources to offer these services or 
women and their families do not know they can have 
such tests or do not thing screening is necessary in the 
absence of symptoms. Further, social barriers such as 
shyness, low social position, and culturally responsive 
safe care may prevent women from asking about HIV, TB 
and malaria and options for testing. It is also possible that 
participants were screened for these diseases but were 
not aware that they had been tested for these diseases, 
or they chose not to declare this to interviewers. Addi-
tionally, in rural areas such as those districts included in 
this study, overburdened or under trained health work-
ers staff can contribute to low staff motivation to include 
additional tasks in ANC such as screening for HIV, TB 
and malaria [11, 49]. These challenges in term of health 
services access needs more attention especially in deeper 
local levels [46].

A correlation was observed between TB knowledge 
and perceived access to RDTs for HIV and TB. This may 

Table 2 Antenatal care visit among pregnant women
Variables Frequency

(n = 189)
Percentage

Attending ANC
0. No 82 43.4
1. Yes 107 56.6
Gestational age at first ANC
1. 1. < 16 weeks 27 25.2
2. 2. 16–27 weeks 60 56.1
3. 3. 28–42 weeks 15 14.0
9.DK / cannot remember 5 4.7
Number of ANC for current pregnancy
1. 1.None 82 43.4
2. 2.1 time 32 16.9
3. 3.2 times 25 13.2
4. 4.3 times 15 7.9
5. 5.4 time 22 11.6
6. 6.>= 5 times 13 6.9
Ever received the following tests (n = 107):
[A] Blood pressure check-up
0. No 27 25.2
1. Yes 80 74.8
[B] Urine test
0. No 89 83.2
1. Yes 18 16.8
[C] Complete blood count
0. No 97 90.7
1. Yes 10 9.4
Receiving tetanus vaccine
0. No 71 66.3
1. Yes 34 31.8
9. DK 2 1.9
Receiving iron tablets or syrup
0. No 44 41.1
1. Yes 62 58.0
9. DK 1 0.9
Receiving SP/Fansidar
1. 0.None 98 91.6
2. 1.1 time 1 0.9
3. 9.DK 8 7.5
Ever been tested for HIV as part of ANC
0. 0. No 93 86.9
1. 1. Yes 1 0.9
9. DK 13 12.2
Ever been tested for TB as part of ANC
0. No 105 98.1
1. Yes 0 0
9. DK 2 1.9
Ever been tested for Malaria as part of ANC
0. No 103 96.3
1. Yes 1 0.9
9. DK 3 2.8
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be because information on TB and HIV are provided 
together due to the potential risk of co-infection. Preg-
nant women with a high level of knowledge of TB might 
also feel they could also be at risk of HIV [44, 50]. As with 
other studies a correlation between high levels of satisfac-
tion with overall health and the perceived ease of access 
to RDTs for HIV and TB tests was observed. Knowledge 
of malaria was positively linked with perceptions of easy 
access to RDTs for malaria, underscoring the importance 
of providing pregnant women and their families with eas-
ily accessible and relatable health information [51].

Limitation
The findings of this study are limited by the cross-sec-
tional design that not allow for the establishment of cau-
sality. Additionally, the study’s geographical limitation to 
Savannakhet province may restrict the generalizability 
of the results to all pregnant women in Lao PDR. There-
fore, further research is needed to understand access to 
ANC and screening for HIV, TB and malaria in pregnant 
women from other marginalised populations. Despite 
these limitations, the study provides valuable insights 
that can guide local health policy planners in developing 
strategies to enhance awareness of HIV, TB, and malaria 
among pregnant women in Lao PDR. Furthermore, it can 

serve as a baseline for future studies aiming to assess the 
knowledge of pregnant women regarding these diseases.

Conclusion & recommendations
Our study revealed that the overall level of knowledge 
among pregnant women in a rural area, largely popu-
lated by ethnic minority groups in Lao PDR, regarding 
HIV, TB, and malaria including RDTs was low. The study 
underscored the importance of education and having a 
good knowledge of these diseases regarding taking pre-
ventive action such as testing.

Reversing current trends requires addressing the 
social determinants of health that increase vulnerability 
to these diseases, including discrimination, poverty and 
limited access to health information and services. Provid-
ing culturally relatable and easily accessible information 
to women and their families is critical. Also important 
is addressing the social determinants of health includ-
ing structural health system barriers that may prevent 
women accessing ANC and associated RDTs for HIV, 
malaria and TB.

Table 3 Pregnant women’s perception of access to RDT of HIV, TB and malaria
Variables HIV TB Malaria

N (189) % N (189) % N (189) %
Have you been tested for before? (N = 18 (N = 189) (%)
0. No 186 98.4 185 97.9 173 91.5
1. Yes 3 1.6 4 2.1 16 8.5
Time for the most recent test?
1. 1.Less than 12 months ago 1 33.3 1 25.0 2 12.5
2. 2.12-23 months ago 1 33.3 2 50.0 6 37.5
3. 3.2 or more years ago 1 33.3 1 25.0 7 7.7
4. 4. DK 1 1.3
Aware of a test place of?
0. 0.No 139 73.5 86 45.5 48 25.4
1. 1.Yes 50 26.5 100 52.9 139 73.5
99. DK 0 0 3 1.6 2 1.1
Have heard of rapid test kits for
0. No 187 98.9 NA 178 94.2
1. Yes 2 1.1 NA 11 5.8
Ease of access to test
1.Difficult & very difficult 101 53.5 89 47.1 52 27.5
2.Easy &very easy 88 46.5 100 52.9 137 72.5
Barriers to access the Malaria test
1. Transport or no vehicle 39 38.6 44 49.4 37 71.2
2. Road condition 18 17.2 12 13.5 25 67.3
3. Distance 31 30.7 33 37.1 27 51.9
4. Stigma 17 16.8 6 6.7 0 0
5. It might be not available 1 1.1 4 4.5 0 0
6. Other (no money to pay for transport, didn’t know about this before) 31 30.7 26 29.2 10 19/2
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Table 4 Multivariate analysis of factors associated with 
knowledge of HIV, TB and malaria
Variables N (%) OR 

(95%CI)
AOR 
(95%CI)

P-
value

Factors associated with knowledge of HIV
Educational status
1. 1.Illiterate 30 (29.1) 1 1
2. 2.Primary & above 56 (65.1) 4.5 (2.5–8.4) 3.2 

(1.7–6.3)
Household income of 
previous year
1. < = 2,000,000 LAK 31 (32.6) 1 1
2.> 2,000,000 LAK 55 (58.5) 2.9 (1.6–5.3) 2.2 

(1.2–4.3)
Frequency of attending 
ANC
1.Fewer than 4 times
2. >=4 times

57 (39.6)
24 (68.6)

1
3.3 (1.5–7.3)

1
2.6 
(1.1-6.0)

Goodness of Fit (GOF) 0.654
Factors associated with knowledge of TB
Age of mother
1.< 20 years old (teen 
mothers)

36 (34.9) 1 1

2. 20 years old & above 
(adult mothers)

44 (51.2) 1.9 (1.3–3.6) 2.2 
(1.1–4.7)

Educational status
3. 1.Illiterate 27 (26.2) 1 1
2.Primary & above 53 (61.6) 4.5 (2.4–8.4) 3.0 

(1.4–6.7)
Number of children under 
2 years in household
1. 0. None 49 (39.5) 1 1
1.1 child or above 31 (47.7) 1.9 (1.3–7.5) 2.8 

(1.2–6.6)
Knowledge of HIV
0.Lower knowledge 20 (19.4) 1 1
1.Higher knowledge 60 (69.8) 9.5 

(4.9–18.7)
4.9 
(2.3–10.6)

Knowledge of Malaria
0.Lower knowledge 15 (17.4) 1 1
1.Higher knowledge 65 (63.1) 8.1 

(4.1–16.1)
5.2 
(2.3–11.8)

Goodness of Fit (GOF) 0.419
Factors associated with knowledge of Malaria
Number of children under 
2 years in household
2. 0.None 74 (59.7) 1 1
1.1 child or above 29 (44.6) 0.5 (0.3–0.9) 0.5 

(0.2–0.9)
Knowledge of HIV 1
0. Lower knowledge 36 (34.9) 1
1.Higher knowledge 67 (77.9) 6.6 

(3.4–12.6)
6.3 
(3.1–12.6)

Access to Malaria test
1.Difficult & very difficult 14 (26.9) 1 1
2.Easy & very easy 89 (65.0) 5.7 

(2.5–13.4)
4.9 
(2.2–10.7)

Goodness of Fit (GOF) 0.965

Table 5 Knowledge of HIV, TB and malaria among pregnant 
women
Variables Number 

(N = 189)
Per-
cent-
age
(%)

Knowledge of HIV
0.Low knowledge of HIV ( < = Mean) 103 54.5
1.High Knowledge of HIV (> Mean) 86 45.5
Mean = 3.15; SD = 2.9; Min = 0; Max = 9
Knowledge of TB
0.Low knowledge of TB ( < = Mean) 109 57.7
1.High Knowledge of TB (> Mean) 80 42.3
Mean = 4.47; SD = 3.9; Min = 0; Max = 13
Knowledge of Malaria
0.Low knowledge of Malaria ( < = Mean) 86 45.5
1.High Knowledge of Malaria (> Mean) 103 54.5
Mean = 7.51; SD = 4.2; Min = 0; Max = 14
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Table 6 Multivariate analysis of factors associated with 
perception of access to HIV, TB and malaria tests
Variables Freq (%) OR 

(95%CI)
AOR 
(95%CI)

P-
value

Perception of Access to the test of RDTs of HIV
4. Knowledge on TB
0.Lower knowledge 41 (37.6) 1
1.Higher knowledge 47 (58.8) 2.3 

(1.3–4.3)
2.4 
(1.3–4.6)

Attending ANC
0. No
5. 1. Yes

26 (31.7)
62 (57.9)

1
3.0 
(1.6–5.4)

1
2.8 
(1.5–5.2)

6. Number of children 
under 2 years in household

42 (60.9) 1 1

7. 0.None 46 (38.3) 0.4 
(0.2–0.7)

0.4 
(0.2–0.8)

1.1 child or above
Satisfaction on health 1
8. 0.Less satisfied 10 (30.3) 1 2.4 

(1.1–5.8)
9. 1.Satisfied 78 (50.0) 2.3 

(1.1–5.1)
10. Good of Fitness Model 
(GOF)

0.293

Perception of Access to the test TB
11. Knowledge on TB 47 (43.1) 1 1
0.Lower knowledge
12. 1.Higher knowledge

53 (66.3) 2.6 
(1.4–4.7)

2.6 
(1.4-5.0)

Attending ANC
0. No
13. 1. Yes

30 (36.6)
70 (65.4)

1
3.3 
()1.8-6.0)

1
3.3 
(1.7–6.1)

Satisfaction on health
1.Less satisfied 11 (33.3) 1 1
2.Satisfied 89 (57.1) 2.7 

(1.2-5;9)
2.9 
(1.2–6.9)

14. Good of Fit (GOF) 0.369
Perception of Access to the RDTs of Malaria
Frequency of attending 
ANC
1.Fewer than 4 times 98 (68.1) 1 1
15. 2. >=4 times 32 (91.4) 5.0(1.5–

17.2)
3.8 
(1.1–13.6)

16. Knowledge of Malaria 48 (55.8) 1 1
0.Lower knowledge 89 (86.4) 4.7 

(2.2–9.8)
1.Higher knowledge 5.0 

(2.5–10.2)
17. Good of Fitness Model 
(GOF)

0.728

* Based on self-report on ease of access to the test of HIV, TB and Malaria (easy 
& very easy)
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