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Abstract: Maternal health literacy is essential for positive maternal and neonatal outcomes,
as it reflects the ability to access, understand, appraise, and apply health information. Limited
research exists on the levels of this literacy and its key predictors. Identifying these determinants
is vital for developing targeted interventions to improve maternal health literacy and enhance health
outcomes. This study aimed to assess maternal health literacy levels and examine its predictors
among third-trimester pregnant women at a tertiary hospital in central Thailand. A total of
349 participants were selected through purposive sampling. Data were collected using
a self-reported Maternal Health Literacy Questionnaire and a Socio-Demographic Determinants
Questionnaire. Descriptive statistics and multiple linear regression were used for data analysis.

The findings revealed that 47.85% of participants had sufficient maternal health literacy,
34.10% had limited maternal health literacy, and 9.45% and 8.60% demonstrated excellent
and inadequate maternal health literacy, respectively. Healthcare professionals were the primary
information source, with parents and husbands also providing health advice. Positive predictors
of maternal health literacy included having a bachelor’s degree, being married, being employed,
and being older, while negative predictors were being single and later gestational age at
the first prenatal visit. Income, gravidity, group health education, underlying diseases, and
pregnancy complications were insignificant predictors. These factors accounted for only 15.9%
of maternal health literacy variance. These findings highlight that one-third of pregnant women
in the sample still have limited maternal health literacy. They also indicate the potential
benefit of targeted health education programs, particularly for younger women, those with lower
education, and single mothers. However, the fact that these factors only account for a small portion
of the variance in maternal health literacy suggests other significant predictors that we have yet
to identify. This underscores the need for more research to fully understand the factors influencing
maternal health literacy and develop effective interventions. Future research should explore more
factors influencing maternal health literacy, such as socioeconomic status, social support, cultural
beliefs, residence area, and mode of birth. Moreover, nurses and midwives should explore
the content and quality of group health education to enhance maternal health literacy levels.
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Introduction

Maternal health literacy (MHL) is a key maternal
and neonatal health outcome determinant." It refers to
a pregnant woman’s ability to access, understand,
appraise, and utilize essential health information
to make informed decisions throughout pregnancy,
childbirth, and postpartum care."* Adequate MHL
supports healthier maternal behaviors, encourages
timely prenatal care, and reduces pregnancy-related
risks."”” Conversely, insufficient health literacy is linked
to poor compliance with medical recommendations,
delayed prenatal visits, and increased health risks for
both mother and baby.>* Studies from various countries
indicate that MHL remains suboptimal, with rates of
inadequate MHL reported at 71.3% in Ethiopia,®
79.8% in Egypt,® 80% in Laos,” and 83% among
rural African-American mothers in the U.S.® Given
its significant role in maternal and neonatal health and
inadequate MHL levels across regions, it is essential
to identify the key factors that influence MHL and how
they vary across different populations.

Previous studies have identified multiple
determinants influencing MHL, for example, higher

9-11 10 . 10,11
employment, ~ and social support,

education,>”
often enhance access to and comprehension of health
information, while lower income, ”'® limited prenatal
visits, """ and lack of social support,'®'" may hinder
informed healthcare decision-making. Addressing
these determinants through tailored health education,
midwife-led literacy programs, and community -based
support can significantly enhance MHL and improve
pregnancy outcomes.

Despite global research on MHL determinants,
studies on pregnant Thai women remain limited. Although
Thailand has made progress in maternal healthcare, "
no large-scale studies have systematically assessed
MHL levels. Existing research primarily focuses on
maternal health outcomes rather than literacy levels,
and there is currently no standardized tool for evaluating

MHL in the Thai context. Understanding MHL levels
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and their key predictors in Thai pregnant women will
provide valuable insights for designing targeted maternal
health interventions. This study aimed to assess MHL
levels among third-trimester pregnant women with
the most exposure to maternal health information
throughout pregnancy and examine key predictors
that impacted MHL. Findings from this research can
contribute to developing evidence-based maternal
health programs tailored to the specific needs of Thai
pregnant women, ultimately improving maternal and

neonatal health outcomes.

Conceptual Framework and Literature
Review

Health literacy is critical in healthcare decision—
making, shaping individuals’ ability to access, understand,

2,15
In maternal

appraise, and apply health information.
health, this is particularly vital, as MHL directly affects
prenatal care engagement, adherence to medical advice,
and pregnancy outcomes. High MHL promotes early
antenatal care and better self-care and lowers the risk
of complications like preeclampsia, gestational
diabetes, and preterm labour." Conversely, inadequate
MHL leads to delayed prenatal visits, poor adherence
to medical advice, and higher maternal and neonatal
morbidity.>*"?

This study was guided by the Integrated Model
of Health Literacy by Serensen etal.,'° which categorizes
health literacy determinants into distal and proximal
determinants. Distal factors encompass societal and
environmental influences, such as demographic
conditions, cultural norms, language, political dynamics,
and broader societal systems.'> Meanwhile, proximal
factors are more directly related to the individual and
include personal determinants such as age, gender, race,
socioeconomic status, education level, occupation,
employment status, income, and overall literacy."®
Additionally, situational determinants, referring to

temporary or condition-specific factors such as
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pregnancy, social support networks, family and peer
influence, media exposure, and the surrounding physical
environment, also play a crucial role in shaping health
literacy levels."® This study focused on personal and
situational determinants due to their direct influence
on maternal health behaviors and their feasibility for
targeted interventions within prenatal healthcare settings.'®""
Societal and environmental determinants, such as
healthcare policies, cultural norms, and language barriers,
were not included in this study due to the relative homogeneity
of the study’s participants in these factors.

Given the framework and the importance of
MHL, this study explored potential personal and
situational factors influencing this literacy. Age is
a key determinant of MHL, with studies indicating
that older women typically have higher MHL due to
accumulated life experience and greater exposure to

. . 5,11-12,18-19
maternal healthcare information.

Similarly,
education level significantly impacts MHL by improving
literacy skills, access to information, critical thinking,
and health-seeking behaviors, with higher education
levels consistently associated with greater MHL,>"'*#"*?
Occupation also plays a substantial role, as
employed women often exhibit higher MHL due to greater
access to health information, healthcare resources, and
workplace support systems. Prior studies have established
a significant link between occupation and MHL.'>"*
Marital status is another predictor, as women with
supportive partners tend to have better access to health
information and assistance in navigating healthcare

10-11
systems.

Family income impacts healthcare
accessibility and prenatal program participation, with
evidence indicating that higher-income pregnant
women are more likely to have better MHL.”"" '*"®
Gestational age at the first prenatal visit is a key
situational determinant, as women who begin prenatal
care earlier have greater opportunities to receive health
education and guidance from healthcare providers,
improving MHL and reducing pregnancy-related risks.”"!
Similarly, participation in structured prenatal health

education programs enhances MHL by increasing awareness,

560

improving comprehension of health recommendations,

1,11

and promoting informed decision-making. "~ Gravidity

has also been associated with MHL, as prior pregnancy
experience may contribute to improved health literacy. '
Additionally, pre-existing health conditions expose
women to more health information, potentially improving
MHL.>"*° Finally, pregnancy complications may reinforce
health literacy by increasing interactions with healthcare
providers.>’

These findings reinforce the importance of personal
and situational factors in shaping MHL. Therefore, the
personal determinants—including age, occupation,
education level, marital status, and family income—and
situational determinants—including gestational age at
the first prenatal visit, health education participation,
gravidity, pre-existing health conditions, and pregnancy
complications—were chosen as key predictors in this study.
Given the significance of these factors, the conceptual
framework illustrates the key determinants influencing
MHL.

While previous studies have examined MHL
determinants globally, limited research has explored
how these factors interact within Thailand’s maternal
healthcare system. Variations in healthcare access and
differences in maternal education programs highlight
the need for a localized study. Investigating these factors
in a Thai population allows this study to expand upon
existing knowledge, validate previous findings, and
provide new insights into how personal and situational
determinants shape MHL in different healthcare settings.
Findings would contribute to developing evidence-
based maternal health programs, enabling healthcare
providers, policymakers, and educators to design more
effective prenatal education strategies, encourage early
ANC visits, and address MHL disparities to improve
maternal and neonatal health outcomes.

Study Aims

This study aimed to 1) assess the level of MHL

among third-trimester pregnant women in Thailand
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and 2) examine the predictive factors of personal
determinants (age, occupation, education level, marital
status, family income) and situational determinants
(gestational age at the first prenatal visit, health
education, gravidity, disease prior to pregnancy, and
complications during pregnancy) on MHL.

Methods

Study Design: This study employed a cross-
sectional analytical design. The report followed the
STROBE Statement—a checklist of items that should
be included in reports of cross-sectional studies.

Sample and Setting: The study population
consisted of third-trimester pregnant women receiving
prenatal care at the antenatal care unit of a tertiary
hospital in central Thailand between December 2023
and August 2024. The sample was selected using
purposive sampling with the following inclusion criteria:
gestational age of 28 weeks or more; aged 15 years
or older; able to read, write, and communicate in Thai;
and willing to participate in this study. The exclusion
criteria included participants who chose to withdraw
from the study, healthcare professionals, and pregnant
women diagnosed with mental disorders, using drugs,
or undergoing rehabilitation.

Sample Size: The sample size was determined
using Cochran’s formula for finite populations, ' based
on a total population of 2,400 pregnant women who
received prenatal care at the antenatal care unitin 2022.
The calculation was conducted with a 95% confidence
interval, a 5% margin of error, and a population
proportion estimate of 50%. The resulting sample
size was 332 pregnant women. An additional 5%
(17 individuals) were included to account for potential
data loss, resulting in a total sample size of 349 women.
Additionally, for cross-validation, the sample size was
calculated using G*Power 3.1.9.2 with 10 independent
variables for multiple linear regression. Using a medium
effect size of 0.15,?* an alpha error probability of 0.05,

and a statistical power of 0.80, the required sample
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size was 118 individuals. Therefore, a sample of 349
women was deemed representative of the population
and sufficient for analyzing the influence of factors
affecting the level of MHL.

Ethical Considerations: This study was
approved by the Institutional Review Board (IRB) of
the Royal Thai Army Medical Department (Approval
No.1463/2023, issued on 17 November 2023), with
an approval period of one year. The survey emphasized
that participation was voluntary and anonymous,
ensuring participants’ privacy was protected and data
handled securely. Informed consent was obtained from
all participants before data collection. Additionally,
for pregnant women under 18, parental consent was
required before participation. All procedures adhered
to the ethical standards of national research committees
and the principles outlined in the Declaration of Helsinki.

Research Instruments: There were two instruments:
The Socio-demographic Factors form and the Maternal
Health Literacy Questionnaire.

The Socio-demographic Factors form included
age, occupation, education level, marital status, family
income, gravidity, gestational age at the first prenatal
visit, group health education, diseases prior to pregnancy,
pregnancy complications, and health information sources.

The Maternal Health Literacy Questionnaire
(MHLQ) was modified with permission from the Maternal
Health Literacy Inventory in Pregnancy (MHELIP).* This
instrument was reviewed to identify relevant constructs,
dimensions, and question formats and translated into
Thai using the back~-translation method.** This informed
the development of the new Thai questionnaire tailored
to the maternal healthcare context in Thailand.

The MHLQ Thai version consists of 44 items
covering the following areas: accessing health information
and maternal health knowledge (23 items, €.g., “I have
knowledge about appropriate foods during pregnancy”);
understanding (4 items, e.g., “I can understand
instructions in documents or advice from medical
personnel”); assessing (4 items, e.g., “I can evaluate
the accuracy and reliability of information about
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pregnancy from online sources such as websites,
applications, Facebook, or Instagram”), and decision-
making and behavior (13 items, e.g., “I take prenatal
supplements correctly as prescribed by a doctor or
advised by a nurse”).

The MHLQ utilizes a 5—point Likert scale to assess
pregnant women’s perceptions, confidence, abilities, and
health-related skills based on their lived experiences.
The response levels were defined as follows: Level 5
most closely aligns with the respondent’s reality, Level
4 closely aligns, Level 3 moderately aligns, Level 2
slightly aligns, and Level 1 least aligns with their reality.
In this study, MHL scores were classified into four
categories based on total points: Inadequate (0—50
points), Limited (50.1-66 points ), Sufficient (66.1-84
points), and Excellent (84.1-100 points).

The content validity of the questionnaire was
evaluated by four experts in midwifery and health literacy
using the content validity index (CVI), yielding an average
CVlIvalue of 0.85. The reliability of the instrument was
assessed in two phases. First, a pretest was conducted
with a sample of 30 individuals with characteristics
similar to the study population, resulting in Cronbach’s
alpha coefficient of 0.89, indicating good reliability.
In the main study, Cronbach’s alpha coefficient was
0.90, demonstrating excellent reliability. These results
confirm the instrument’s reliability for measuring
MHL in the target population.

Data Collection: This study was conducted
between December 2023 and August 2024 after the
IRB approval. Registered nurses at the antenatal care
unit recruited the participants based on the inclusion
criteria. Participants were informed of the study’s
objectives and procedures before providing written
informed consent. The MHL questionnaire was
administered in a paper-based format. All collected
data remained confidential, with participant identities
replaced by coded identifiers. The data were used
solely for academic purposes and posed no risk to
participants.

562

Data Analysis: Socio-demographic data were
analyzed using descriptive statistics, including frequency,
mean, median, and standard deviation. ANOVA
and t-tests were employed to compare MHL across
demographic subgroups, providing descriptive insights
into variations among different population groups.
However, since the primary objective of this study
was to identify key predictors of MHL, multiple linear
regression was the main analytical approach. The key
socio—demographic variables relevant to MHL included
age, occupation, education level, marital status, family
income, gravidity, gestational age at the first prenatal visit,
group health education, chronic illnesses, and pregnancy
complications. To facilitate multiple linear regression
analysis, all categorical variables (occupation, education
level, marital status, gravidity, group health education,
pre—existing conditions, and pregnancy complications)
were dummy-coded, allowing their inclusion in the
regression model without violating statistical assumptions.
Key assumptions were assessed to validate the regression
model, including autocorrelation (Durbin-Watson test),
normality (Shapiro-Wilk test ), and multicollinearity.
Only variables that met these assumptions were
retained in the final regression model. In cases where
assumptions were violated, data transformations or
adjustments were applied to improve model fit. Data
analysis was conducted using “jamovi” version 2.5,
an open-source statistical platform based on the R
programming language. The “jamovi” is widely used
inacademic research and has been validated for accuracy
and reliability in statistical computing.

Results

Participant characteristics: Table 1 presents
the socio-demographic characteristics of the 349
pregnant women in this study and their corresponding
MHL scores. The participants had a mean age of 29.78
years (SD = 5.52), with the majority employed as company
employees (44.13% ). Most participants held a bachelor’s
degree (40.119% ) and were married (63.19). The mean
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monthly family income was 32,743.37 THB (970.13
USD), withan SDof 17,454.60 THB (517.15 USD).
The mean gestational age at the first prenatal care visit
was 13.43 weeks (SD = 8.23). However, when applying
a cut-off of 12 weeks to define late prenatal care visits,
approximately one—-third of pregnant women (34.67%)
were classified as having alate prenatal visit. Additionally,
42.98% of participants were experiencing their first
pregnancy. Mostreported no underlying diseases (88.549)
and complications during pregnancy (70.20%).

Table 1. Socio-demographic characteristics

A significant difference in MHL scores was
observed across subgroups of several variables. Statistical
analysis indicated significant differences in MHL scores
based on occupation, education level, and marital status.
Furthermore, participation in group health education
classes was significantly associated with MHL scores.
However, no significant differences in MHL scores
were observed across gravidity subgroups, the presence
of underlying diseases, or complications during pregnancy.
Full details are provided in Table 1.

. N (%) or MHL a
Variable Me:(m :Z D Mean % SD p-value
Age 29.78 £5.52
Occupation
Housewife /unemployed 66 (18.91) 63.9+11.70 0.039
Student 10 (2.87) 64.0+10.30
Company employee 154 (44.13) 67.9+11.40
Government officer/ 54 (15.47) 71.1+11.10
State enterprise employee
Business/merchant 34 (9.74) 69.6 £14.70
Hired laborer 21 (6.02) 68.8+£10.50
Other 10 (2.87) 68.9+11.60
Education level
Elementary school 9 (2.58) 62.9+9.63 0.002
Junior high school 44 (12.61) 63.9+13.52
Senior high school 95 (27.22) 66.3+12.94
Vocational diploma/associate degree 47 (138.47) 66.1+12.54
Bachelor’s degree 140 (40.11) 71.1+10.12
Higher than a bachelor’s degree 14 (4.01) 65.9+5.32
Marital status
Married 222 (63.61) 69.6 +11.50 <0.001
Divorced/widowed 1(0.29) 76.1 £ N/A
Single/not married 50 (14.33) 63.4+12.50
Prefer not to disclose 76 (21.78) 65.3+11.30
Monthly family income (THB) 32,743.37+17,454.60
GA at the first prenatal care visit 13.43+8.23
Before or at GA 12 weeks 228 (65.33) 68.20+12.00 0.312
After GA12 weeks (Late ANC) 121 (34.67) 66.9+11.60
Gravida
First pregnancy 150 (42.98) 66.8+11.56 0.570
Second pregnancy 115 (32.95) 70.1+11.93
Third pregnancy 52 (14.90) 69.8+11.95
Fourth pregnancy 21 (6.02) 69.0+14.72
Fifth or more pregnancy 11(3.15) 66.8 +8.82
Vol. 29 No. 3 563
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Table 1. Socio-demographic characteristics (Cont.)

. N (%) or MHL a
Variable Mean £ SD Mean < SD p-value
Group health education
Never attended the class 54 (15.47) 64.2+10.50 0.040
Attending one class 63 (18.05) 67.5+11.50
Attending two classes 232 (66.48) 68.7+12.10
Underlying disease before pregnancy
Yes 40(11.46) 69.6 £9.16 0.268
No 309 (88.54) 67.5+12.16
Complication during pregnancy
Yes 104 (29.80) 69.0+10.70 0.275
No 245 (70.20) 67.2+12.30

Note. GA = Gestational age, THB = Thai Baht, ANC = Antenatal care

*Statistical comparison between sub-categories of each variable were performed using ANOVA or

t-tests as appropriate.

Sources of health information: Table 2 summarizes
the health information sources reported by participants.
Healthcare professionals were the most frequently cited
source of health information (27.74%), followed by

Table 2. Health information sources

antenatal care (ANC), books (25.839% ), and the Internet
(22.59%). Among family members providing health
advice, parents were the primary source (34.95%),
closely followed by husbands (33.01%).

Health information sources

Number (%)

Healthcare professionals

ANC book

Internet

Television/radio

Mother/baby magazine

Family members/friends
Mother/father
Sister/brother
Grandmother/grandfather
Husband
Relatives
No family member advising

Leaflet

No health information resource

291 (27.74)
271 (25.83)
237 (22.59)
36 (3.43)
155 (14.78)
37 (3.35)
216 (34.95)
214 (20.06)
23 (3.72)
204 (33.01)
33 (5.34)
18 (2.91)
21 (2.00)
1(0.10)

Maternal health literacy level: Table 3
summarizes the distribution of MHL scores across the
study participants. The overall mean MHL score was
67.8 (SD = 11.9). Nearly half of the participants
(47.85%) were categorized as having sufficient
MHL, while approximately one-third (34.10%)

564

demonstrated limited MHL, highlighting a substantial
proportion in this lower category. A smaller percentage
of participants fell into the excellent and inadequate
MHL categories. Significant differences were observed
across all MHL categories (p < 0.001).
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Table 3. Maternal health literacy level

Level of MHL Number (%) p-value®
Excellent 33 (9.45) <0.001
Sufficient 167 (47.85)

Limited 119 (34.10)
Inadequate 30 (8.60)
Overall MHL (Mean + SD) 67.8+11.9

Note. MHL = Maternal health literacy, “Statistical comparison between levels of MHL were performed using ANOVA.

Predictors of maternal health literacy: Table 4
presents the multiple linear regression analysis identifying
predictors of MHL. Age was a significant positive predictor
of MHL. Occupational categories, including company
employees, business/merchant, and hired labourers,
were also significantly associated with higher MHL
scores. Additionally, participants with a bachelor’s
degree demonstrated significantly higher MHL scores.
Marital status was another notable predictor, with

single or unmarried participants showing significantly
lower MHL scores. Gestational age at the first prenatal
care visit was another significant predictor, with later
visits associated with lower scores. However, monthly
family income, gravidity, the number of group health
education sessions attended, underlying diseases
before pregnancy, and pregnancy complications did
not have statistically significant effects on MHL in
this model.

Table 4. Multiple linear regression for analysis of predictors of maternal health literacy

. Estimate  Standard 959 Confidence interval
Predictor t-value p-value
(1)) error (SE)  Lower Upper

Intercept” 47.7809 6.444 35.1025 60.4593 7.4144 <0.001

Age 0.3228 0.144 0.0403 0.6053 2.2481 0.025

Occupation
Student/unemployed 4.7741 4.273 -3.6319 13.1800 1.1173 0.265
Company employee 4.2319 1.777 0.7365 7.7273 2.3819 0.018
Government officer/ 4.1289 2.269 -0.3345 8.56923 1.8199 0.070

State enterprise employee

Business/merchant 5.9867 2.471 1.1252 10.8481 2.4227 0.016
Hired laborer 8.9739 3.091 2.8924 15.0654 2.9030 0.004
Other 4.4558 4.090 -3.5902 12.5018 1.0895 0.277
Housewife/unemployed Ref

Education Level
Junior high school 5.6787 4.583 -3.3386 14.6960 1.2390 0.216
Senior high school 7.3735 4.426 -1.3341 16.0812 1.6659 0.097
Vocational diploma/associate degree ~ 6.4374 4.599 -2.6113 15.4861 1.3996 0.163
Bachelor’s degree 9.7789 4.497 0.9312 18.6266 2.1744 0.030
Higher than bachelor’s degree 5.7247 5.694 -5.2812 16.7307 1.0233 0.307
Elementary school Ref

Marital status
Divorced/widowed 10.8636 12.491 -13.7111 35.4384 0.8697 0.385
Single/not married -4.6001 1.949 -8.4337 -0.7666 -2.3608 0.019
Prefer not to disclose -2.0993 1.721 -5.4855 1.2868 -1.2197 0.223
Married Ref

Vol. 29 No. 3 565
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Table 4. Multiple linear regression for analysis of predictors of maternal health literacy (Cont.)

. Estimate ~ Standard 959 Confidence interval
Predictor t-value p-value
(1)) error (SE)  Lower Upper
Monthly family income -2.0le-6 4.02e-5 -8.10e-5 7.70e-5 -0.0501 0.960
GA at 1st prenatal care visit -0.3245 0.134 -0.5890 -0.0600 -2.4135 0.016
Gravida
Second pregnancy 0.3167 1.528 -2.6894 3.3229 0.2073 0.836
Third pregnancy 1.8711 2.056 -2.1743 5.9165 0.9100 0.364
Fourth pregnancy 2.5904 3.077 -3.4624 8.6432 0.8420 0.400
Fifth or more pregnancy 0.2532 3.706 -7.0375 7.5439 0.0683 0.946
First pregnancy Ref
Group health education
Attending one class 1.9613 2.184 -2.3351 6.25678 0.8981 0.370
Attending two classes 2.4476 1.843 -1.1773 6.0725 1.3284 0.185
Never attended the class Ref
Disease in prior pregnancy
Yes 0.5949 1.996 -3.3315 4.5214 0.2981 0.766
No Ref
Complication(s) during Pregnancy
Yes -0.0835 1.419 -2.8746 2.7076 -0.0588 0.953
No Ref

Model Fit Measures: R = 0.398, R” = 0.159, Adjusted R = 0.0906, F = 2.33, p-value < 0.001

Note. ? Represents reference level, Ref = Reference level, GA = Gestational age

The F-statistic of 2.33 and a p-value less than
0.001 indicated that the model is statistically significant,
suggesting that the predictors have a statistically
significant relationship with the outcome variable.
However, the R? value of 0.159 indicates that the
predictors explain only 15.9% of the variance in MHL.

Discussion

The key findings indicated that while most
pregnant women had sufficient MHL, approximately
one-third exhibited limited MHL. Significant factors
influencing MHL levels included age, employment,
educational level, marital status, and the timing of
the first prenatal visit. In contrast, monthly household
income, gravidity, participation in group health
education, pre-existing conditions, and pregnancy
complications were not significant predictors of MHL.

566

Maternal health literacy level

The findings showed that the majority of pregnant
women had sufficient MHL, and approximately
one-third exhibited limited MHL. These findings
align with a previous study on term-pregnant women
in urban Thailand, which also reported high MHL
levels."" Furthermore, MHL was even higher during
the COVID-19 pandemic,”® supporting the Integrated
Model of Health Literacy,'® identifying situational
factors—such as public health crises—as influential in
shaping health literacy levels. MHL in this study was
higher than in low-income countries but lower than
in high-income countries. In low-income countries,
839% of African American pregnant women and 80%
of pregnant women in Laos had inadequate MHL,’
while in high-income countries like the United Arab
Emirates, 71.6% had adequate MHL.'? Although
Thailand shows relatively high MHL, one-third of
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pregnant women in this study still had limited MHL,
even in urban areas. These disparities emphasize
the need for targeted interventions to bridge gaps and
improve MHL.

We found that healthcare professionals were
the primary source of maternal health information,
consistent with previous research indicating that
pregnant women trust healthcare providers due to
their expertise and direct involvement in prenatal care.”
This reliance may stem from interactions during
group antenatal care sessions. Given their pivotal role,
healthcare providers must deliver accurate, accessible,
and culturally appropriate information to ensure effective
communication with expectant mothers. The ANC
book, as the second most common source, provides
a structured and standardized form of health education,
aligning with studies indicating that printed materials
enhance maternal health literacy.?® However, the
effectiveness of the book depends on readability and
relevance, particularly for populations with varying
literacy levels. The Internet is an increasingly popular
source of health information, reflecting the growing
accessibility and convenience of digital platforms.’
However, not all online sources are reliable, and
misinformation may lead to poor health decisions
during pregnancy. Directing pregnant women to
credible, evidence-based online resources is essential
to mitigate misinformation risks and support informed
decision-making.

Regarding family members providing health
information, parents were the primary source of health
advice, followed by husbands, reflecting the central
role of the family in health-related decision-making in
Thailand. This finding aligns with a systematic review
of perinatal health information-seeking behavior,
identifying mothers and husbands as the most trusted
sources.”® The results underscore the influence of
familial support on maternal health behaviors and
highlight the need to involve family members in
maternal health education to reinforce accurate
information and promote positive health practices.

Vol. 29 No. 3

Personal determinants of maternal health
literacy

MHL in this study was significantly influenced
by age, employment, education level, and marital status.
Pregnant women with a bachelor’s degree,”* those who
were employed, > and those who were older,”**" exhibited
higher MHL scores while being single was a negative

. 11,25,32
predictor.

These findings align with studies
showing that higher education enhances literacy
skills,”'"*** employment improves access to health
information,***® and older individuals benefit from
accumulated healthcare interactions.’’ A study in
Tehran found that age was positively associated with
health literacy among pregnant women.** Similarly,
research suggests that older individuals have greater
health literacy due to accumulated life experiences and
more frequent interactions with healthcare systems.®!
However, some studies report a negative association
between age and health literacy,'"** possibly due to
younger individuals’ greater digital literacy,'® which
facilitates access to maternal health resources.”” *® This
contradiction underscores the importance of digital

31,35
tools,

and age-specific education programs to
support younger or less-educated pregnant women in
improving MHL.

Employment strongly predicted higher MHL,
with women working in companies, business ownership,
or merchant roles exhibiting significantly higher scores.*
Structured employment settings provide access to health
insurance and employer-provided health resources,
contributing to higher MHL levels.** Community-based
maternal health education, mainly through subsidized
programs and partner involvement, may help address
these disparities.*

Education level was another significant predictor,
with higher levels of education strongly linked to
improved MHL. Previous studies found that education
level and years of schooling significantly predicted
MHL."** Education enhances functional health literacy,”
improving reading comprehension and the ability to
interpret health-related information. Additionally,
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higher education levels enhance digital literacy,
allowing women to distinguish between credible
information and misinformation.*® To address disparities,
maternal health programs should incorporate simplified
language, visual aids, and interactive formats,>"'"?>%2

Marital status also played a key role, as married
women benefited from more substantial social and

. 11,25,32
emotional support,

improving their access to
maternal health information. In contrast, single pregnant
women may struggle with limited financial and caregiving
support, impacting their ability to access maternal health
information. A study on ethnic minority women in
Vietnam found that family networks play a crucial role
in knowledge-sharing and decision-making during
pregnancy.’® Community-based programs can help
strengthen social networks and provide targeted
education for single mothers.’”**

Situational determinants of maternal health
literacy

The timing of the first prenatal care visit
significantly affected MHL, with later visits linked
tolower MHL scores.”” Early prenatal care ensures timely
access to essential health information,®® as women
initiating care earlier receive more guidance from
healthcare providers. A study in Thailand found that
early prenatal care—defined as the first visit before 12
weeks—was strongly correlated with improved MHL.*®
Delayed visits reduce exposure to vital health education,
often due to financial constraints, limited awareness,
or cultural beliefs. Community outreach programs,
family education, and telehealth consultations can
improve early prenatal engagement and enhance MHL
and accessibility to healthcare services.

Family income, gravidity, participation in group
health education, pre-existing diseases, and pregnancy
complications were not significant predictors of MHL.
This contrasts with prior studies where these factors
influenced MHL."'"** However, Thailand’s Universal
Health Coverage may have minimized income-related
disparities by providing free or affordable maternal
healthcare.® The lack of association with group health
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education suggests that quality and delivery methods
are more critical than attendance alone. This finding
highlights that interactive antenatal programs for
specific literacy levels may improve maternal health

1,40
outcomes.

Limitations

This study has some limitations. Firstly, using
purposive sampling within a single tertiary hospital
may limit the generalizability of the results. Secondly,
the study relied on a self-reported questionnaire to assess
MHL and predictor variables, which may introduce
response bias and affect measurement accuracy. Self-
reported sociodemographic data, such as family
income, may be particularly susceptible to misreporting
or recall bias, impacting the reliability of the findings.
Thirdly, the multiple linear regression model explains
only 15.9% of the variance in MHL. This suggests that
additional unmeasured factors, such as social support,
cultural beliefs, digital literacy, or healthcare system
barriers, may significantly influence MHL. Moreover,
the findings highlight the complexity of MHL, where
multiple factors interact to influence literacy levels.
Single-variable analyses should, therefore, be approached
with caution, as they may not fully capture the interplay
of sociodemographic and health-related factors. Thus,
a causal model with a strong theoretical foundation

and literature review should be developed and tested.

Conclusion and Implications for
Nursing and Midwifery Practice

MHL among third-trimester pregnant women
is influenced by age, occupation, education level,
marital status, and the gestational age at the first
prenatal visit. About one-third of women in this study
exhibited inadequate MHL, highlighting the need
for targeted interventions to address disparities.
Antenatal education programs should focus on younger
mothers, women with lower education levels, and
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single mothers, as these groups are at higher risk for
inadequate MHL. Healthcare providers should emphasize
early prenatal visits to ensure timely health education
and intervention. While group health education sessions are
acritical component of prenatal care, their effectiveness
may be enhanced by tailoring content and teaching
methods better to address the needs of pregnant women
with lower MHL. However, the limited variance in
maternal health literacy explained by these factors
indicates the presence of other influential predictors
that remain unidentified. Future nursing research could
explore broader models incorporating social support,
cultural factors, and digital engagement, given that the
current model explains only a fraction of MHL variance.
Additionally, studies should include more extensive
and diverse samples across multiple healthcare settings
and employ probability sampling methods to improve
generalizability.

Acknowledgments

The authors would like to express their sincere
gratitude to the Royal Thai Army Nursing College for
funding this research and to the participants in the
study. Additionally, we extend our appreciation to the
Antenatal Care Unit, Phramongkutklao Hospital, for

serving as the data collection setting.

References

1. Renkert S, Nutbeam D. Opportunities to improve maternal
health literacy through antenatal education: an exploratory
study. Health Promot Int. 2001;16(4):381-8. doi: 10.
1093 /heapro/16.4.381.

2. Nutbeam D. Health literacy as a public health goal: a challenge
for contemporary health education and communication strategies
into the 21st century. Health Promot Int. 2000;15(3):259-67.
doi: 10.1093/heapro/15.3.259.

3. Nawabi F, Krebs F, Vennedey V, Shukri A, Lorenz L,
Stock S. Health literacy in pregnant women: a systematic
review. IntJ Environ Res Public Health. 2021;18(7):3847.
doi: 10.3390/ijerph18073847.

Vol. 29 No. 3

10.

11.

12.

Oflu A, Yalgin SS. Relations of maternal health literacy
and parenting practices with early childhood development:
a cross—sectional study. Int J Environ Health Res. 2024;
34(3):1540-50.doi: 10.1080/09603123.2023.222
7582.

Jiregna B, Amare M, Dinku M, Nigatu D, Desalegn D.
Women health literacy and associated factors on women
and child health care in Ilu Ababor public health facilities,
Ethiopia. Int J Womens Health. 2024;16:143-52. doi:
10.2147/1JWH.S443198.

Essam N, Khafagy MA, Alemam DS. Health literacy of
pregnant women attending antenatal care clinics in Mansoura
district, Egypt. J Egypt Public Health Assoc. 2022;97(1):
24.doi: 10.1186/s42506-022-00119-z.
Phommachanh S, Essink DR, Wright PE, Broerse JEW,
Mayxay M. Maternal health literacy on mother and child
health care: a community cluster survey in two southern
provinces in Laos. PLoS One. 2021;16(3):e0244181.
doi: 10.1371/journal.pone.0244181.

Carbone E, Smith S, Laar A, et al. Maternal health literacy
and empowerment in the United States: a scoping review. Med
Res Arch.2024;12(12). doi: 10.18103/mra.v12i12.6182.
Ningrum EW, Lusmilasari L, Huriyati E, Marthias T,
Hasanbasri M. Improving maternal health literacy among
low-income pregnant women: a systematic review. Narra
J.2024;4(2):e886. doi: 10.52225/narra.v4i2.886.
Elbarazi I, Alam Z, Ali N, Loney T, Al-Rifai RH,
Al-Maskari F, et al. Health literacy among pregnant
women in the United Arab Emirates: the Mutaba’ah study.
Womens Health (Lond). 2024;20:17455057231
224179.doi: 10.1177/17455057231224179.
Waraphok S, Ratinthorn A, Limruangrong P. Factors
influencing maternal health literacy in pregnant women.
J Thai Nurs Midwife Counc. 2020;35(1):86-98.
Available from: https://he02.tci-thaijo.org/index.php/
TJONC /article/view/182459/161368 (in Thai).
Handebo S, Demie TG, Gessese GT, Woldeamanuel BT,
Biratu TD. Effect of women’s literacy status on maternal
healthcare services utilisation in Ethiopia: a stratified analysis
of the 2019 mini Ethiopian Demographic and Health Survey.
BMIJ Open. 2023;13(11):e076869. doi: 10.1136/
bmjopen-2023-076869.

569



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

570

A Cross-Sectional Study of Maternal Health Literacy Among Third-Trimester Pregnant Women

Tahira T, Fatima D. Literacy on pregnancy complications:
causal factors and prevention. Adv Healthc Res. 2024;2(2):
116-29. doi: 10.60079/ahr.v2i2.374.

World Health Organization. Trends in maternal mortality
2000 to 2020: estimates by WHO, UNICEF, UNFPA, World
Bank Group and UNDESA 7Population Division [Internet].
2023 Feb 23 [cited 2025 Nov 1]. Available from: https://
www.who.int/publications/i/item/9789240068759
Serensen K, Van Den Broucke S, Fullam J, Doyle G, Pelikan J,
SlonskaZ, et al. Health literacy and public health: a systematic
review and integration of definitions and models. BMC Public
Health. 2012;12:80.d0i: 10.1186/1471-2458-12-80.
Hamal M, Dieleman M, De Brouwere V, de Cock Buning T.
Social determinants of maternal health: a scoping review of
factors influencing maternal mortality and maternal health
service use in India. Public HealthRev. 2020;41:13. doi:
10.1186/s40985-020-00125-6.

Janaki S, Prabakar S. Examining socioeconomic factors
influencing maternal health in pregnancy. J Hum Behav Soc
Environ. 2024;1-19.doi: 10.1080/10911359.2024.2310272.
Naigaga MD, Guttersrud @, Pettersen KS. Measuring maternal
health literacy in adolescents attending antenatal care in a
developing country - the impact of selected demographic
characteristics. J Clin Nurs. 2015;24(17-18):2402-9.
doi: 10.1111/jocn.12796.

Bello CB, Esan DT, Akerele SA, Fadare RI. Maternal health
literacy, utilisation of maternal healthcare services and pregnancy
outcomes among newly delivered mothers: a cross—sectional
study in Nigeria. Public Health Pract (Oxf). 2022;3:100266.
doi: 10.1016/j.puhip.2022.100266.

Lima ACP, Maximiano-Barreto MA, Martins TCR, Luchesi
BM. Factors associated with poor health literacy in older
adults: a systematic review. Geriatr Nurs. 2024;55:242-54.
doi: 10.1016/j.gerinurse.2023.11.016.

Cochran WG. Sampling techniques. 3rd ed. New York:
John Wiley & Sons; 1977.

Cohen J. Statistical power analysis. Curr Dir Psychol Sci.
1992;1(3):98-101.doi:10.1111/1467-8721.ep10768783.
Taheri S, Tavousi M, Momenimovahed Z, Direkvand-
Moghadam A, Tiznobaik A, Suhrabi Z, et al. Development
and psychometric properties of maternal health literacy
inventory inpregnancy. PLoS One. 2020;15(6):¢0234305.
doi: 10.1371/journal.pone.0234305.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Castro SS, Leite CF. Translation and cross-cultural
adaptation of the World Health Organization Disability
Assessment Schedule-WHODAS 2.0. Fisioter Pesqui.
2017;24:385-91.d0i: 10.1590/1809-2950/17118
724042017.

Phutong P, Thaithae S. Social support, health literacy and
anxiety among pregnant women during the coronavirus
2019 pandemic in Thailand. Front Psychol. 2023;14:
1246996. doi: 10.3389/fpsyg.2023.1246996.
Dlamini TM, Dlamini S. Perspectives of pregnant women
on maternal health information handouts at KwaZulu-Natal
sub-district. AfrJ Prim Health Care Fam Med. 2024;16(1):
e1-8. doi: 10.4102/phcfm.v16i1.4158.

Conrad M. Health information-seeking internet behaviours
among pregnant women: a narrative literature review.
JReprod Infant Psychol. 2024;42(2):194-208. doi: 10.
1080/02646838.2022.2088711.

Li M, Abas WAW, Marof AA, Liu L. Health information
seeking behavior among perinatal women: a systematic
review. Stud Media Commun. 2023;11(7):180-96. doi:
10.11114/smc.v11i7.6350.

Abuosi AA, Anaba EA, Daniels AA, Baku AA, Akazili
J. Determinants of early antenatal care visits among women of
reproductive age in Ghana: evidence from the recent
Maternal Health Survey. BMC Pregnancy Childbirth. 2024;
24(1):309. doi: 10.1186/s12884-024-06490-3.
Rafat N, Bakouei F, Adib-Rad H, Nikbakht HA, Bakouei S.
Predicting the health-promoting lifestyle profile of pregnant
women based on their health literacy levels: a cross—sectional
study. Nurs Open. 2025;12(1):¢70136.doi: 10.1002/
nop2.70136.

Santha A. The sociodemographic determinants of health
literacy in the ethnic Hungarian mothers of young children
in Eastern Europe. Int J Environ Res Public Health.
2021;18(11):5517. doi: 10.3390/ijerph18115517.
Klinger J, Berens EM, Schaeffer D. Health literacy and
the role of social support in different age groups: results of
aGerman cross-sectional survey. BMC Public Health. 2023;
23(1):2259. doi: 10.1186/s12889-023-17145-x.
Sabetghadam S, Keramat A, Goli S, Malary M, Rezaie Chamani
S. Maternal health literacy, health information-seeking
behavior and pregnancy outcomes among Iranian pregnant
women: a cross-sectional study. Comm Health Equity Res
Policy. 2023;44(1):77-87. doi: 10.1177/0272684
X221095659.

Pacific Rim Int J] Nurs Res ¢ July-September 2025



34.

35.

36.

Thitaporn Siriwan et al.

Taheri S, Tavousi M, Momenimovahed Z, Direkvand-
Moghadam A, Rezaei N, Sharifi N, et al. Determining
health literacy level and its related factors among pregnant
women referred to medical and health centers of Tehran in
2019: a cross-sectional study. Shiraz E-Med J. 2021;
22(10):¢109592. doi: 10.5812/semj.109592.

Van Hauwaert R, Mateus AR, Coutinho AL, Rodrigues J,
Martins AR, Vilela F, et al. The role of digital health
technologies on maternal health literacy: a narrative review.
In: Garcia MB, Almeida RPP. Emerging technologies for
health literacy and medical practice. New York: IGI Global
Scientific Publishing; 2024. pp. 47-65. doi: 10.4018/
979-8-3693-1214-8.ch003.

McKinn S, Linh DT, Foster K, McCaffery K. Distributed
health literacy in the maternal health context in Vietnam.
Health Lit Res Pract. 2019;3(1):e31-42. doi: 10.3928/
24748307-20190102-01.

Vol. 29 No. 3

37.

38.

39.

40.

KimJ, Heazell AEP, Whittaker M, Stacey T, Watson K. Impact
of health literacy on pregnancy outcomes in socioeconomically
disadvantaged and ethnic minority populations: a scoping
review. IntJ Gynecol Obstet. 2025; 168(1):69-81. doi:
10.1002/ijgo.15852.

Ministry of Public Health. Antenatal care handbook for
healthcare professional [Internet]. 1st ed. Tangwiwat P,
editor. Bangkok: Department of Health; 2022 Mar [cited
2024 Oct 15]. Available from: https://hp.anamai.moph.
go.th/th/news-anamai/210292

Sumriddetchkajorn K, Shimazaki K, Ono T, Kusaba T,
Sato K, Kobayashi N. Universal health coverage and primary
care, Thailand. Bull World Health Organ. 2019;97(6):
415-22. doi: 10.2471/BLT.18.223693.

LoriJR, Kukula VA, Liu L, Apetorgbor VE, Ghosh B, Awini
E, etal. Improving health literacy through group antenatal care:
results from a cluster randomized controlled trial in Ghana.
BMC Pregnancy Childbirth. 2024;24(1):37.doi: 10.1186/
s12884-023-06224-x.

571



A Cross-Sectional Study of Maternal Health Literacy Among Third-Trimester Pregnant Women

MIANHUUUARNINANNTBUFMUFUAWINKEDIIAIATI lAsInanay ;
tlaawimamudinuuazlszuinsndiAn

Fonws @snad* gussdim thuas esuns esyu ergws Ussansovens nigsod 1 uden

UNnAnga: mwma‘u%ﬁwuawmwmwﬁmé?ﬂﬂﬁﬁﬁmmE‘hﬁm@iawaéwéﬁmﬁwmwﬁaﬂmmim
WaZN15N ﬁaamaummmmu1301un1mnm vila Uﬁwmuu,ayﬂiwﬂmﬂmauamuawmw
Tusewingnisaansss N15AADALATUAIARDA weaenalsianu mu’mmnmnmmuumi’l%a
vma‘wﬁwamammiausmuawmwmamminmaﬂumnun miﬁnmﬂwﬂmmuummmﬂm
mamiwﬁumummmwamLmum’msausmuawmwmwmmmsnLLavLasminaaWﬁ
FUFUNTWYDINSAUAZNTSN msﬁnmuuwmmwaummﬂsvaaﬂLwaﬂiymuimwmmam
muawmwmmmqmmaﬁlmmawmmmyﬁnmﬂ%ﬂﬁﬁi‘mﬁwamaiwmumﬂmammuﬁﬂmw
Iuwmmmﬁn m’aﬁnmul%m’aﬁumamu:uumwwwal,aanwmeummnmmmiﬂmaan
m’amfmﬂammmﬂﬁﬁlmmﬁwmummu 349 Ay WN’]’SUUST]’I’SN’]ﬂﬂ’S’SJ‘I o Taswenunaszauafani
wigilsluuazmalne Lmuaaumummiammuaﬂmwwawmamﬂﬁnsﬁawmuﬂmﬂmwnnmm
Tlunsfiusivsmdeya awmmwauahanmwammmum‘nmswmmsmmamﬁmﬂuwmm

HAN5AN®YI WUl Se8as 47.85 ﬂﬂﬂﬁmﬂ@lﬂﬂiiﬂ&liuﬂUﬂ’NNiﬂ’mﬂﬂﬂWW%LWﬂdWﬂ
Speaz 34.10 mmummgmufwmwmwnm YUHT8AT 9.45 WAL 8.60 HILAUANNAING
dguganmlussduiidsuuazhiismes awddu yaansnunisunndiduuvaadayandn
dugann swdeiivawivazafdiuglid wusindnganiw Uadefidenaiauindeniusau]
Gugann laun msmwmsﬁnmmﬂuﬂsmmm N3aNTA 818N D1g muﬂwwamamau
dammsauienugunm ldud nasiiulan ﬂ’]i&l’]ﬁhﬂﬂiiﬂmE]E)’]Elﬂ’i’iﬂ“/m’m mmﬂawauq L2
snala duuas nsingmnsiiaMEnug I WU UNEN TanUadnen WaTnIZUNINGoU
Sewinghansss luwmmawﬁwamasvm‘ummimuaﬂumwammuﬂmﬂm‘maam Iﬂﬂﬂﬁ)aﬂLwawu
mu'rsm)ﬁmtlﬂ'nml,ﬂiﬂi'mwaﬁ“ﬂumwmav'ﬁmuawmwlmwmaaﬂa“ 15.9 wammamu%lwmmw
wm‘lumuwawmammmmmmmummsmmuaﬂmwmsmmmnm Grasiay wmmamﬂw
mmmﬂmnunﬁw(mm‘hjiu,nisﬂ,‘wmmsmuaﬂmwwmmunamﬂmmw Iﬂmawwﬂwmmmin
g mmumsﬁnmﬂummJmma amﬂsnmuﬂaﬁmma'mmmwsnaﬁmﬂmmuﬂsﬂiau
?Jmm’msausmuammwmsmlmmmLamaaﬂ m%mmumwmﬂmau 9 fidalailgdnen i
msdeluaunaamsinuiindeiu 1 ﬁﬁi‘mﬁwamamwmammuaﬂmwmim WU AU AgNa
uasdIAN NTEUAYUNIRIAN mwmﬁamqmuﬁﬁu wumﬂmﬁﬂ UAIENISARDA UBNTIN
Wﬂ'mmmuwmminmswmimwammwcammw?Jaqmﬂwmwmmuawmmmunamwamuam

mummsau'gmuqﬂmwmsmlwﬂmmu

Pacific Rim Int J Nurs Res 2025; 29(3) 558-572

MmaAg: n15EANg AwsaudaugannYaamdineassl Jaderinune wilnsased
n15NA3IA Usanelng

fnsiai : o ATNad” MATIMINELIAgAAAAT TNENGENETLE a1y Usgandravgs MATMINENAGAAEAT TNEAENE 118
ABNANUN E-mail: thitaporn_s@rtanc.ac.th ABNANUN E-mail: ayuporn_p@rtanc.ac.th

gusasiim thuAs mATmwenagiaians Inenaumeanaaimum Wi v ndes MATYIMITHELIAGARANT THEGHNEILIANAITHLR
E-mail: supunnika_p@rtanc.ac.th E-mail: hatairat_k@rtanc.ac.th

ATSUNT ASY MATIMIHEILIAGAAIANT THEIFUHETLIANAHUR

E-mail: darin_s@rtanc.ac.th

572 Pacific Rim Int J] Nurs Res ¢ July-September 2025



