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Background: Maternal health literacy influences how pregnant women access, understand
and use healthcare services for themselves and their children. Limited maternal health literacy
is associated with poor maternal and foetal outcomes.

Aim: To assess maternal health literacy and its associated factors among pregnant women
attending antenatal clinics in the Western Cape.

Setting: The study was conducted in antenatal clinics of the Western Cape.

Methods: A cross-sectional survey was conducted among 248 pregnant women using the
Maternal Health Literacy Inventory in Pregnancy (MHELIP), together with measures of
socio-demographics, depression and functional health literacy (reading and understanding).
Data were analysed using the Statistical Package for Social Sciences (SPSS) version 29.
Descriptive statistics summarised participant characteristics and maternal health literacy
domains, while non-parametric tests and logistic regression identified predictors of maternal
health literacy.

Results: Participants had a mean age of 27.4 years (+ 7.53; range: 18-45), and 60.5% (n = 150)
reported more than two pregnancies. Most respondents (80.0%, n = 196) had limited maternal
health literacy, with a mean MHELIP score of 57.8 out of 100 (standard deviation [s.d.]: 10.8;
range: 21-87). Adequate maternal health literacy was significantly associated with higher
reading, understanding, and decision-making scores, while women with no risk of depression
scored higher in assessing maternal health information (p < 0.05). Reading and understanding
significantly predicted maternal health literacy (odds ratio [OR]: 1.20), explaining 10.0% of the
variance.

Conclusion: Most pregnant women had limited maternal health literacy, underscoring the need
for tailored antenatal education.

Contribution: The findings inform the development of maternal health literacy programmes to
support informed decision-making among pregnant women in South Africa.

Keywords: antenatal clinics; decision-making behaviour; maternal health literacy; pregnant;
women.

Introduction

More than 700 women died from preventable causes related to pregnancy and childbirth every
day in 2023.! A substantial global reduction of around 40% in the maternal mortality ratio (MMR)
was observed between 2000 and 2023.! Yet far below the Sustainable Development Goals of less
than 70 per 100000 by 2030.1**In South Africa, the MMR was estimated at 118 deaths per 100000
live births in 2023, representing an 8.5% decrease from 2022, when the MMR was reported at 129
deaths per 100000 live births.* Despite this improvement, maternal mortality remains unacceptably
high. Some adverse pregnancy outcomes may be attributed to low health literacy,” which limits
women’s ability to make informed health decisions and, in turn, compromises healthcare
outcomes for the individual and her family.®

Maternal health literacy

Health literacy is the degree to which individuals have the capacity to obtain, understand, process
and apply basic health information and services needed to make appropriate health decisions.
Individuals with adequate levels of health literacy can take responsibility for their health and that
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of those in their care.”®® Maternal health literacy is defined as
the ability of pregnant women to access, understand, process
and use health information to make decisions and promote
self-care during pregnancy.'’ Several systematic reviews have
found that the ability to access, understand, process and use
health information is associated with having adequate health
literacy and is necessary for improving and maintaining
good health during pregnancy.''> Maternal health literacy
encompasses several key components, including knowledge
of maternal health conditions, the ability to seek and access
maternal health information, critically appraising or
assessing such information and applying it effectively in
informed health decision-making and behaviour.

Maternal  health knowledge is defined as a mother’s
comprehension of critical health-related information across
the stages of pregnancy, childbirth and the postpartum
period. Maternal health knowledge includes awareness of
maternal health conditions, appropriate health practices,
recognition of danger signs, newborn care, nutrition and
hygiene."*!* Searching for maternal health information reflects
a woman’s capacity and motivation to actively seek
pregnancy-related health information from a variety of
accessible sources.” This behaviour involves identifying,
locating and retrieving relevant information through
channels such as healthcare professionals, printed materials,
digital media, social networks and community resources.'®
Proficient information-seeking behaviour empowers women
to make informed decisions and engage in practices that
support positive maternal and neonatal health outcomes."”
The assessment of maternal health information measures a
woman’s ability to critically evaluate the accuracy, relevance,
credibility and applicability of pregnancy-related information
obtained from various sources.' This cognitive skill involves
discerning between trustworthy and misleading or conflicting
information, assessing the qualifications of the source and
determining whether the information aligns with evidence-
based healthcare practices.

Maternal health decision-making behaviour measures a woman’s
capacity to utilise health information to make informed
choices regarding her own health and that of her child.” This
includes decisions related to antenatal care attendance, birth
preparedness, choice of place of delivery, nutrition, hygiene
practices, recognition and response to danger signs and care-
seeking during pregnancy and postpartum. Maternal health
literacy plays a crucial role in enabling pregnant women
to make informed health-related decisions and maintain
good health during pregnancy.'>** Low maternal health
literacy has been linked to numerous adverse outcomes,
including unhealthy behaviours, higher mortality, delayed
initiation of antenatal care, missed antenatal appointments
and not attending pre-conception counselling.?#2 It is also
associated with increased hospitalisations, greater use of
emergency services, poor overall health status, lower self-
efficacy, depression and smoking.”®? For example, studies
conducted in Australia and Turkey found that women with
low reading skills and understanding were more likely to
present with conditions such as diabetes, depression and
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asthma and were less likely to exclusively breastfeed or
engage in early prenatal care compared to women with
adequate health literacy.”*

Factors influencing maternal health literacy

Maternal health literacy is influenced by multiple factors,
including individual characteristics such as educational
attainment and literacy skills, and external and contextual
factors, including socio-demographic conditions (e.g. income
and household composition).??** Individual factors
include psychological distress or depression, level of
education® and reading and writing abilities.*> The ability to
read and comprehend health information is fundamental to
achieving adequate maternal health literacy, as it enables
women to understand health messages and make informed
decisions."” Maternal health literacy shows a significant
inverse association with depression among pregnant women,
such that higher levels of health literacy correspond to lower
depression scores, while lower health literacy is linked to
elevated depressive symptoms.>

Maternal depression can affect the ability to process
information, make informed decisions and engage effectively
with health-related guidance during pregnancy and early
parenting.* Conversely, limited health literacy may increase
vulnerability to depressive symptoms, potentially limiting
access to coping resources and understanding of health
information and may also contribute to reduced health
literacy.”

Maternal health literacy among pregnant women tends to be
positively associated with educational attainment, with
women who have higher levels of formal education generally
demonstrating greater capacity to obtain, understand and
apply health information related to pregnancy.®® Studies
have shown that pregnant women with higher educational
qualifications, such as university degrees, consistently
higher score on health literacy measures compared with
those who areilliterate or have lower levels of education.?*4
Conversely, lower educational attainment has been
identified as a predictor of limited health literacy in antenatal
populations, underscoring the importance of education in
facilitating effective health communication and decision-
making during pregnancy.*!

Pregnancy-related factors arise during pregnancy and
can influence women’s health behaviours and their
access to care.”? These include the timing and frequency of
antenatal care attendance, pregnancy-related complications
(e.g. anaemia, hypertension or gestational diabetes) and
adherence to recommended clinical and nutritional
practices.®**# Collectively, these pregnancy-related factors
affect maternal health literacy and women’s ability to
make informed pregnancy-related decisions, influencing
maternal and neonatal outcomes. Globally, maternal health
literacy is associated with education, socioeconomic status,
age, employment and access to health information.'** In
sub-saharan Africa, it is further influenced by poverty,
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limited healthcare access and weak health communication.”
In South Africa, disparities in education, socioeconomic
status, language and access to maternal health information
continue to influence maternal health literacy. However,
limited evidence exists on how maternal health literacy
interacts with individual, psychological socio-demographic
and pregnancy-related factors in low-income South African
settings. Hence, the current study investigates the
associated factors among pregnant women attending
antenatal clinics in the Western Cape.

Research methods and design
Study design

A quantitative survey was conducted using a researcher-
administered questionnaire to measure the maternal health
literacy of pregnant women attending antenatal clinics in the
Western Cape, South Africa. This study was conducted in
three selected antenatal clinics located in the Northern
Tygerberg sub-district, Western Cape. The Northern
Tygerberg sub-district is home to approximately 800000
people from diverse races and economic classes.*

Study population and sampling strategy

The study population comprised approximately 900 patients
attending antenatal clinics during the data collection period
in the Northern Tygerberg sub-district of the Western Cape.
The sample size was calculated using a 5% margin of error,
a 95% confidence level (Z=1.96) and an assumed population
proportion of 50% (p = 0.5) because of the absence of prior
estimates. This yielded a required sample size of 267
participants.” The inclusion criteria for the study were:
Pregnant women older than 18 years, irrespective of their
gravidity and parity. A systematic sampling approach was
employed to recruit participants in a structured and practical
manner. Based on an estimated population of 900 pregnant
women and a required sample size of 267, a sampling
interval of three was calculated by dividing the population
size by the target sample. To ensure representative
participation, a proportional sampling strategy was used
across the three facilities by applying the systematic interval
to the flow of patients at each site. The final sample included
89 participants from clinic 1, 89 from clinic 2 and 89 from
clinic 3. Accordingly, every third eligible woman attending
the facility was invited to participate. When a selected
participant declined or was unavailable, the next eligible
individual was approached in accordance with the
predefined sampling procedure.

Instrument

The study questionnaire included: (1) socio-demographics,
including individual factors that can influence health
literacy (age, level of education; awareness of gestational
age); socio-demographic (employment status, household
composition); pregnancy-related (gestational age), (2) the
Maternal Health Literacy Inventory in Pregnancy (MHELIP)
scale, (3) additional individual factors affecting literacy, that
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is depression and (4) reading and understanding ability
(functional health literacy). The validated MHELIP scale,
used with permission from the authors, consists of 48
statements to measure four domains of maternal health
literacy, namely maternal health knowledge (21 items),
searching (6 items), assessing (6 items) and maternal health
decision-making behaviour (15 items) (Appendix 1). The
MHELIP scale items were rated using a 5-point Likert scale:
‘Tdon’tknow atall’ (1), Tknow alittle’ (2), ‘I know something’
(3), ‘I know a lot” (4) and ‘I know fully’ (5). Based on the
instructions for the MHELIP, the original scores were
converted to a score from 0 to 100 using the following formula
(Equation 1):

Raw score —

Minimum possible raw score

score : %100
Maximum possible raw score — [Eqn 1]

Minimum possible raw score

The converted scores were then classified into four categories:
Inadequate (0-50), problematic (50.1-66), sufficient (66.1-84)
and excellent (84.1-100). The inadequate and problematic
health literacy levels were further grouped as limited health
literacy (0-66) and sufficient and excellent literacy levels as
desired health literacy (66.1-100). The MHELIP scale
demonstrated moderate to good internal consistency in the
original validation study (a = 0.94)* and acceptable internal
consistency in the current study (a = 0.84). The four subscales
also showed acceptable reliability: maternal health
knowledge (a = 0.78), search for maternal health information
(e« = 0.66), assessment of maternal health information
(a=0.57) and maternal health decision-making and behaviour
(e = 0.69). Risk of depression was measured using two
statements from the two-question case finding scale, designed
to identify the risk of depression among respondents.*” The
two statements were scored using a 2-point dichotomous
(Yes or No) scale that ranges between No (0) and Yes (1). A
“Yes’ response to either statement was indicative of a potential
risk for depression. Reading and understanding of health
information were measured using five (n = 5) statements
from the Functional Communicative and Critical Health
Literacy scale.”

The five statements measuring functional health literacy
were scored using a 4-point Likert scale that ranges between
never (1), almost never (2), sometimes (3) and often (4). To
facilitate accurate analysis of the functional health literacy
domain, items were reverse coded prior to analysis.
Specifically, original response scores were transformed as
follows: 1 to 4, 2 to 3, 3 to 2 and 4 to 1. This reverse coding
was applied because the functional health literacy items
were negatively phrased, ensuring that higher scores
consistently reflected higher levels of health literacy across
all domains. A higher total score (maximum = 20) on these
items indicates a higher ability to read and understand
information. The Cronbach alpha coefficient of the
functional health literacy subscale demonstrated good
internal consistency in a previous study, a = 0.84 (Ishikawa
et al. 2008) and acceptable internal consistency in the
present study (a = 0.77).
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Data collection

We collected data in 2022 over a period of 4 months between
August 2022 and November 2022, through a paper-based
questionnaire at the three antenatal clinics located in the
Western Cape (South Africa). The questionnaire was
translated from English into isiXhosa by African language
experts from the Arts and Humanities Faculty. The
respondents were presented with the study information
about the study by researcher assistants and provided
individual informed consent. The questionnaires were
distributed by the researcher and two trained research
assistants. The completion of the questionnaire took
approximately 25 min. The study data were not shared with
any individuals who were not directly involved in the
conduct of the study.

Statistical analysis

Descriptive statistics were employed to summarise the
characteristics of the study variables and analyse the data.
The study data were captured and cleaned in the Statistical
Package for Social Sciences (SPSS) version 29.0 for analysis.
The study examined the proposed predictions using the
Mann-Whitney U test to assess the hypotheses. In addition,
logistic regression was conducted, with the desired level of
maternal health literacy specified as a binary outcome to
assess the hypothesis of factors such as level of education and
reading and understanding ability predicting maternal
health literacy (Hypotheses 1 and 3). In addition, depression
was included as the bi-directional relationship suggests that
maternal depression can both stem from and contribute to
reduced health literacy (Hypothesis 2):*

H,: There is a significant association between maternal health
literacy and the level of education among pregnant women.

H,: There is a significant association between maternal health
literacy and risk of depression among pregnant women.
H,: There is a significant association between maternal health

literacy and reading and understanding among pregnant
women.

Ethical considerations

Ethical clearance to conduct this study was obtained
from the University of the Western Cape Biomedical
Science Research Ethics Committee (No. BM21/02/05).

Results
Socio-demographics

The study achieved a response rate of 92.8%, with 248 of the
267 eligible pregnant women participating. Nineteen
questionnaires (7.2%) were removed because of incomplete
completion of the key scales. No differences in key socio-
demographic and obstetric variables were observed,
suggesting a low likelihood of selection bias. The mean age of
248 respondents was 27.4 years (standard deviation [s.d.] =
7.53), ranging from 18 years to 45 years. Nearly all the
respondents (n = 222, 89.5%) indicated that they had attended
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secondary education and higher. However, nearly three-
quarters (n = 171, 69%) of the respondents had difficulty with
reading and understanding instructions in pamphlets in the
antenatal clinics, with a score of 14.00 out of 20.00 (s.d. = 3.92,
range: 5-20) on the functional health literacy scale. More than
half of the respondents (n = 127, 51.2%) were employed. Less
than half (n = 107, 43.1%) of the respondents were living with
a partner, over one-third (n = 79, 31.9%) were living with
family and a quarter (n = 62, 25.0%) were living alone.

Nearly two-thirds of the respondents (n = 150, 60.5%) had
more than two pregnancies, but only 122 of respondents
(49.2%) were aware of the gestational age of their current
pregnancy. Among the 122 respondents who were aware of
their gestational age, more than two-thirds (n = 100, 40.3%)
were in the third trimester of pregnancy (Table 1). A high
proportion (just under half of the respondents, n = 106, 42.7%)
were identified as being at risk of depression, indicating ‘yes’
on either of the two depression questions.

Maternal health literacy

Maternal health literacy was measured with the MHELIP
scale with its four domains to measure maternal health
literacy, namely Searching for maternal health information,
Assessing maternal health information, maternal health knowledge
and maternal health decision-making and behaviour. The overall
mean score for maternal health literacy was 57.80 out of 100
(standard deviation [s.d.]: 10.8; range: 21-87), with more than
three-quarters (n = 196, 80.0%) of the respondents being
classified as having limited levels of maternal health literacy.
Of the 196 classified as having limited maternal health

TABLE 1: Socio-demographic characteristics (N = 248).

Characteristics Number % Mean s.d.
Age - - 27.4 7.53
Age (years)
18-35 204 82.3
36-45 44 17.7
Educational attainment -
Primary education 26 10.5
Secondary education and higher 222 89.5
Gravidity
<1 pregnancies 98 39.5
> 2 pregnancies 150 60.5
Knowledge of gestational age 122 49.2
Gestational age - -
1st trimester 0 0.0
2nd trimester 22 8.9
3rd trimester 100 40.3
Employment status - -
Employed 127 51.2
Unemployed 94 37.9
Student 27 10.9
Household composition - -
Living alone 62 25.0
Living with family 79 31.9
Living with partner 107 43.1
Risk of depression 106 42.7
Reading and understanding - - 14.0/20 3.92

s.d., standard deviation.
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TABLE 2: Maternal health literacy scale (N = 248).
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Scale Limited (n = 196, 79.0%) Desirable (n = 52, 21.0%)
Inadequate (0-50) Problematic (50.1-66) Sufficient (66.1-84) Excellent (84-100)
n % n % n % n %
Maternal health literacy 47 18.9 149 60.1 48 19.4 4 1.6

Note: Mean =57.62/100, s.d. = 11.00, range: 21-100. Limited: Inadequate — Mean = 41.3/100, s.d. = 6.10; Limited: Problematic — Mean = 57.8/100, s.d. = 4.27; Desirable: Sufficient — Mean = 70.7/100,

s.d. = 4.72; Desirable: Excellent — Mean = 6.4/100, s.d. = 1.52.
s.d., standard deviation.

literacy, 149 (76%) were classified as having a problematic
level of maternal health literacy (Table 2).

No significant associations were found with depression, level
of education, age, gravidity and household composition, but
a significant association was identified between maternal
health literacy and respondents’ reading and understanding
of health information. Respondents with adequate maternal
health literacy scored significantly higher in reading and
understanding health information than those with limited
maternal health literacy (15.12 vs. 13.71; U = 6270, p = 0.010).

Maternal health literacy domains

Across the maternal health literacy domains, the
mean scores range from approximately 55 to 59 out of
100 (Figure 1). The search maternal health information domain
was rated the highest (mean = 59.16/100, CI: 57-61),
indicating comparatively stronger performance in information-
seeking abilities, while assessment of maternal health
information was rated the lowest (mean = 55.36/100, CL:
54-58). This indicates greater uncertainty and comparatively
weaker skills in evaluating the quality and relevance of
health information. These differences were, however, not
significant (Figure 1).

Searching for information related to maternal
health

The average score for searching for maternal health-related
information was 59.16 out of 100 (s.d.: 18.63; range: 13-100),
with 150 (60%) respondents classified as having limited
searching skills (Table 3). A Mann-Whitney U test revealed
no statistically significant differences in the Searching for
Maternal Health Information domain across respondents’
socio-demographic characteristics (level of education,
gravidity and household composition), risk of depression or
reported difficulty in reading and understanding health
information.

Maternal health knowledge of pregnant women

The average score for maternal health knowledge was 58.50
out of 100 (s.d.: 13.79; range: 13-100), with nearly three-
quarters of the respondents (n = 182, 73.4%) being classified
as having inadequate to problematic (limited) levels of
maternal health knowledge. Significant association was
found between maternal health knowledge and level of
education. Respondents with primary education demonstrated
significantly higher maternal health knowledge scores
compared with those with secondary education (65.43 vs.
57.69; U = 2147.00, p = 0.033).
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FIGURE 1: Maternal health literacy domains.

Maternal health decision-making and behaviour

The average score for Maternal health decision-making and
behaviour was 57.47 out of 100 (s.d.: 14.19; range: 18-100),
with nearly three-quarters of respondents (n = 178; 71.7%)
classified as having inadequate to problematic (limited)
levels of maternal health decision-making and behaviour.
When reading and understanding health information
(functional health literacy) was analysed across categories of
decision-making skills in maternal health information,
respondents with limited decision-making skills reported
greater difficulty with reading and understanding health
information compared to those with desirable decision-
making skills. A statistically significant association was
observed between maternal health decision-making
behaviour and health literacy status, with respondents who
had desired health literacy demonstrating significantly
higher maternal health decision-making behaviour scores
than those with limited health literacy (68.11 vs. 54.65;
U=7889, p <0.001).

Assessment of maternal health information

The average score for Assessment of maternal health information
was 55.36 out of 100 (s.d.: 17.38; range: 0-100), which was the
lowest-rated domain, with nearly three-quarters of the
respondents (n = 178; 71.7%) classified as having inadequate
to problematic (limited) levels of assessment of maternal
health information in this domain. A significant association
was observed between the ability to assess maternal health
information and depression. Respondents with no risk of
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TABLE 3: Distribution of maternal health literacy (N = 248).
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TABLE 4: Logistic regression of maternal health literacy.

Domains Limited Desirable Variables B Sig. Exp(B) Lower Upper
Inadequate Problematic Sufficient  Excellent Level of education -0.699 0.135 0.497 0.199 1.243

Search maternal health information Risk of depression 0.219 0.492 1.245 0.666 2.33

n 88 62 80 18 Reading and understanding score  0.102 0.018 1.107 1.018 1.204

% 35.5 25.0 323 7.3 Constant -2.277 0.002 0.103

Mean (59.16/100) 40.78/100 58.39/100 76.82/100 91.67/100 Cl, confidence interval; Sig. significant.

s.d. (18.63) 14.35 15.33 11.49 6.80

Range (13-100) dependent variable at the bivariate level (p < 0.05) were

Maternal health knowledge considered eligible for inclusion in the multivariable logistic

: > 7 60 e regression model. This approach was adopted to ensure that

% 22.2 51.2 24.2 2.4 . . . . .

only variables with meaningful unadjusted associations
Mean (58.50/100) 40.40/100 58.08/100  72.52/100 96.43/100 . . . ) B
s.d. (13.79) 9.00 429 414 a2 were retained while allowing the multivariable model to

Range (13-100)
Maternal health decision- making and behaviour

n 74 104 63 7

% 29.8 41.9 25.4 2.8
Mean (57.47/100) 40.50/100 59.12/100  66.91/100 82.50/100
s.d. (14.19) 12.50 10.23 11.14 13.15

Range (18-100)
Assessment of maternal health information

n 108 70 57 13

% 43.5 28.2 23.0% 5.2
Mean (55.36/100) 40.96/100 53.89/100 70.83/100 93.75/100
s.d. (17.38) 14.54 13.62 14.51 17.38

Range (0—-100)

s.d., standard deviation.

depression demonstrated significantly higher scores in
assessing maternal health information compared with those
at risk (57.54 vs. 52.44; U = 6296, p = 0.027).

Factors that may impact maternal health
literacy

Direct logistic regression was performed to assess the impact
of the number of factors on maternal health literacy (limited
vs. desirable). The model contained three independent
variables (level of education, risk of depression and reading
and understanding), which were significant in univariate
testing. The full model containing all the predictors was
significant, y* (3, n = 248) = 7.9, p = 0.048, indicating that the
model was able to distinguish between the respondents with
limited vs desirable maternal health literacy. The model
explains between 3.1% (Cox and Snell R-squared) and 4.9%
(Nagelkerke R-squared) of the variants in maternal health
literacy and correctly classified 79.0% of the cases. As shown
in Table 4, only one of the independent variables made a
statistically significant contribution to the model (reading
and understanding), recording an odds ratio of 1.2 (95% CI:
1.02-1.2), explaining 10.1% of the variance in maternal health
literacy. The independent variables included in the logistic
regression model of level of education, risk of depression
and reading and understanding of health information were
selected based on their statistical significance in the bivariate
analyses. Maternal health literacy and depression are closely
interconnected in a bi-directional relationship: Depression
may impair a woman’s ability to access, understand and
apply health information, while low health literacy may
increase vulnerability to depressive symptoms.® Variables
that demonstrated a significant association with the
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assess their independent effects after controlling for potential
confounding.

Discussion

This study provides valuable insights into the level of
maternal health literacy and the factors influencing it,
specifically the level of education, risk of depression and
functional health literacy (reading and understanding)
among pregnant women attending three antenatal clinics in
the Western Cape. Given the scarcity of studies of this
nature within the South African context, these findings
contribute important region-specific evidence to the existing
body of literature. The respondents had low to moderate
maternal health literacy (57.80/100; s.d.: 10.8; range: 21-87),
which was lower than reported in studies conducted in other
regions that utilised the same MHELIP scale.*5'%2%*5¢ The
observed differences in maternal health literacy scores may
be attributed to variations in study settings and socio-
demographic characteristics of the study populations. The
current study found that more than three-quarters of
respondents (80.0%) were classified as having limited
maternal health literacy. This proportion is substantially
higher than that reported in other settings; for example, a
study conducted in Portugal found that only 47% of
participants had limited health literacy, which was
associated with factors such as lower educational
attainment, being born outside the study country, and
financial hardship.”® The highest mean score was observed
for the domain ‘searching for maternal health-related
information’ (59.16/100; s.d.: 18.63; range: 13-100) although
60.5% of participants were classified as having limited skills
in this domain.

A significant association was observed between maternal
health knowledge and level of education, with respondents
possessing primary education demonstrating significantly
higher maternal health knowledge scores compared with
those with secondary education (65.43 vs. 57.69; U = 2147.00,
p = 0.033). This unexpected finding suggests that formal
education level does not always translate directly into
maternal health knowledge. One possible explanation is that
the small sample of primary-educated women (n = 26)
compared to the larger secondary group (n = 222) suggests
that the former may have been a more motivated,
homogeneous group of information seekers, whereas the
secondary group showed more varied levels of engagement.



http://www.phcfm.org�

This finding is surprising, as we would normally expect
respondents with secondary education to have higher
maternal health knowledge scores than those with primary
education, suggesting that formal education may not always
translate into better maternal health knowledge. This may be
attributed to the possibility that pregnant women with
primary education actively seek maternal health information
to compensate for their lower formal education, whereas
those with secondary education may rely on prior knowledge
or assume they are adequately informed. Furthermore, the
markedly smaller proportion of respondents with primary
education (n = 26/248), compared with the substantially
larger group with secondary education (n = 222/248), may
have influenced the findings. Itis possible that all respondents
with primary education actively sought maternal health
information, whereas the larger secondary-educated group
exhibited more heterogeneous health information-seeking
behaviours.

To the best of our knowledge, this finding contrasts with
the results of previous studies. For instance, a study
conducted in South Africa reported that pregnant women
with secondary education or higher scored higher on
maternal health knowledge measures compared with those
with only primary education.®® The low mean score
observed for the assessment domain indicates that,
although women may be able to access or read health
information, many struggle to critically appraise this
information and determine its applicability to their own
maternal health needs. Participants experienced substantial
challenges in evaluating the credibility, relevance and
usefulness of maternal health information. Similar patterns
have been reported in Hungary, where fewer than two-
thirds of respondents demonstrated adequate capacity to
assess maternal health information, reflecting a broader
challenge in higher-order health literacy skills.” In contrast,
higher assessment scores reported in Turkey highlight
potential contextual differences in education systems,
health communication practices and support structures
that may facilitate stronger evaluative skills.”

The fact that assessment was the lowest-rated maternal
health literacy domain in the present study has important
implications, as limited assessment skills may increase
vulnerability to misinformation, hinder informed decision-
making and reduce effective engagement with maternal
health services. Furthermore, in the present study,
respondents with limited assessment abilities reported
greater difficulty in reading and understanding health
information, suggesting that inadequate evaluative skills
may exacerbate existing challenges in functional health
literacy. These findings underscore the need for maternal
health literacy interventions that extend beyond information
provision and explicitly strengthen women’s capacity to
critically assess maternal health information. The study
found that the key predictor of maternal health literacy was
functional health literacy, the ability to read and understand
maternal health information.
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The study found that for each one-unit increase in the reading
and understanding score was associated with a 10.7%
increase in the odds of having desirable maternal health
literacy, indicating a modest but meaningful effect. Nearly
three-quarters (69%) of the respondents reported having
difficulty with reading and understanding instructions in
pamphlets in the antenatal clinics. In contrast to the present
study, evidence from Honduras indicates relatively high
levels of functional health literacy, with more than 80% of
participants reporting no difficulty understanding written
health information and over half frequently comprehending
disease-related information.® This apparent contradiction
highlights important contextual differences between settings
rather than inconsistencies in measurement. In the South
African context, lower levels of maternal health literacy may
be influenced by structural and systemic factors, including
linguistic diversity, mismatches between the language of
health information and women’s home languages, variable
quality of health communication within public healthcare
facilities and educational inequalities. ~Additionally,
written health materials may not be sufficiently tailored
to local literacy levels or sociocultural contexts, limiting
comprehension despite availability. These findings suggest
that maternal health literacy in South Africa is shaped not
only by individual reading ability but also by broader health
system and communication factors, underscoring the need
for contextually appropriate, plain language and multilingual
maternal health education strategies.”

Strength and limitations

This study provides baseline evidence on maternal health
literacy among pregnant women in a South African setting
where empirical research is limited and may inform future
research, interventions and policy development to improve
maternal health literacy. Respondents were recruited from
three antenatal clinics in the Western Cape, which may limit
the generalisability of the findings to pregnant women who
do not attend antenatal care or who access private healthcare
services. The achieved sample size was smaller than the
minimum calculated sample size, which may have resulted
in reduced statistical power and limited generalisability of
the findings. Psychometric testing of the translated isiXhosa
version of the questionnaire should be considered when
interpreting the findings. Lastly, although this study provides
some insights into the factors affecting maternal health in this
population, other influential variables such as linguistic
diversity, socioeconomic status and systemic healthcare
access were not included in the final predictive model.

Implications or recommendations

Inresponse to low maternal health literacy scores, particularly
in information assessment, searching and decision-making,
together with the high risk of depression, antenatal services
should integrate health literacy that has responsive education
with routine mental health screening. Additionally, simplified
language, visual aids and clear verbal communication
are recommended to support women with reading and
understanding difficulties.



http://www.phcfm.org�

Conclusion

This study provided evidence of maternal health literacy
and its associated factors in pregnant women. The current
study found that pregnant women attending antenatal
clinics in the Western Cape had a moderate level of maternal
health literacy, which was lower than levels reported in
other regions. Maternal health literacy was significantly
associated with difficulty in reading and understanding
health information, highlighting the importance of literacy-
sensitive antenatal education to support informed maternal
health decision-making. Furthermore, the findings suggest
that formal education does not necessarily translate into
superior maternal health knowledge. This highlights the
need for targeted, context-specific health education
interventions that go beyond formal schooling to strengthen
maternal health literacy and support informed decision-
making.

Acknowledgements

The authors thank Professor Tehari and colleagues for
permission to use the questionnaire, Ncebakazi Madolo and
Phomolang Lehema for assistance with data collection and
the pregnant women attending the antenatal clinics for their
participation in the study.

This article is based on data from a larger study. Related
articles, the first one focusing on The maternal health
knowledge of pregnant women attending the antenatal
clinics in the Western Cape: A cross-sectional study published
in the Journal of Public Health in Africa and the second article
focusing on Health Practices of Pregnant Women Attending
Antenatal Clinics in the Western Cape, South Africa: A Cross-
Sectional Survey, have been published in the Africa Journal of
Nursing and Midwifery. The present article addresses a distinct
research question, focusing on maternal health literacy and
its associated factors among pregnant women in Western
Cape antenatal clinics.

This article is based on research originally conducted as
part of Thabani M. Noncungu’s doctoral thesis titled
‘Development of a maternal health literacy programme to
improve the informed decision-making of antenatal patients
in the Northern Tygerberg sub-district, Western Cape’,
submitted to the School of Nursing, Faculty of Community
and Health Sciences, University of the Western Cape in
(2026). The thesis is currently unpublished and not publicly
available. The thesis was supervised by Talitha Crowley
and Jennifer A. Chipps. The thesis was reworked, revised
and adapted into a journal article for publication. The
authors confirm that the content has not been previously
published or disseminated and complies with ethical
standards for original publication.

Competing interests

The authors declare that they have no financial or personal
relationships that may have inappropriately influenced them
in writing this article.

Page 8 of 11 . Original Research

http://www.phcfm.org . Open Access

CRediT authorship contribution

Thabani M. Noncungu: Conceptualisation, Formal analysis,
Investigation, Methodology, Software, Writing — original draft,
Writing — review & editing. Talitha Crowley: Conceptualisation,
Formal analysis, Methodology, Software, Supervision,
Writing — original draft. Jennifer A. Chipps: Conceptualisation,
Formal analysis, Investigation, Methodology, Software,
Supervision, Writing — original draft, Writing — review &
editing. All authors reviewed the article, contributed to
the discussion of results, approved the final version for
submission and publication and take responsibility for the
integrity of its findings.

Funding information

This research received no specific grant from any funding
agency in the public, commercial or not-for-profit sectors.

Data availability

The data that support the findings of this study are available
from the corresponding author, Thabani M. Noncungu, upon
reasonable request.

Disclaimer

The views and opinions expressed in this article are those of
the authors and are the product of professional research.
They do not necessarily reflect the official policy or position
of any affiliated institution, funder, agency or that of the
publisher. The authors are responsible for this article’s results,
findings and content.

References

1. WHO. Trends in maternal mortality estimates 2000 to 2023 [homepage on the
Internet]. 2025 [cited 2025 Oct 10]. Available from: https://www.who.int/
publications/i/item/9789240108462

2. Wulandaria RD, Laksonob AD. Education as predictor of the knowledge of
pregnancy danger signs in Rural Indonesia. Int J Innov. 2020;13(1):1037-1051.

3. Guler DS, Sahin S, Ozdemir K, Unsal A, Uslu Yuvacl H. Health literacy and
knowledge of antenatal care among pregnant women. Health Soc Care
Community. 2021;29(6):1815-1823. https://doi.org/10.1111/hsc.13291

4. Macrotrends. South Africa maternal mortality rate [homepage on the Internet].
2026 [cited 2026 Jan 07]. Available from: https://www.macrotrends.net/global-
metrics/countries/zaf/south-africa/maternal-mortality-rate

5. Rostamzadeh M, Ezadi Z, Hosseini M, Husseini AA. Maternal health literacy
and pregnancy outcomes in Afghanistan. J Educ Health Promot. 2022;11(1):
421. https://doi.org/10.4103/jehp.jehp_746_22

6. Shieh C, Halstead JA. Understanding the impact of health literacy on women'’s
health. ) Obstet Gynecol Neonatal Nurs. 2009;38(5):601-612. https://doi.org/
10.1111/j.1552-6909.2009.01059.x

7. Rudd RE, Anderson JE, Oppenheimer S, Nath C. Health literacy: An update of
medical and public health literature. In: Comings J, Garner B, Smith C, editors.
Review of adult learning and literacy. New York, NY: Routledge, 2023:7; p. 175-204.

8. Sgrensen K, Van den Broucke S, Fullam J, et al. Health literacy and public health: A
systematic review and integration of definitions and models. BMC Public Health.
2012;12(1):80. https://doi.org/10.1186/1471-2458-12-80

9. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health literacy
and health outcomes: An updated systematic review. Ann Intern Med. 2011;
155(2):97—107. https://doi.org/10.7326/0003-4819-155-2-201107190-00005

10. Putri AP, AM Al, Lu YY. Development of maternal health literacy measurements: A
scoping review. Int J Nurs Health Serv. 2023;6(2):154-164. https://doi.org/10.
35654/ijnhs.v6i2.706

11. Meldgaard M, Gamborg M, Maindal HT. Health literacy levels among women in
the prenatal period: A systematic review. Sex Reprod Healthc. 2022;34:100796.
https://doi.org/10.1016/j.srhc.2022.100796

12. 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. https://doi.org/10.3390/ijerph18073847



http://www.phcfm.org�
https://www.who.int/publications/i/item/9789240108462�
https://www.who.int/publications/i/item/9789240108462�
https://doi.org/10.1111/hsc.13291�
https://www.macrotrends.net/global-metrics/countries/zaf/south-africa/maternal-mortality-rate�
https://www.macrotrends.net/global-metrics/countries/zaf/south-africa/maternal-mortality-rate�
https://doi.org/10.4103/jehp.jehp_746_22�
https://doi.org/10.1111/j.1552-6909.2009.01059.x�
https://doi.org/10.1111/j.1552-6909.2009.01059.x�
https://doi.org/10.1186/1471-2458-12-80�
https://doi.org/10.7326/0003-4819-155-2-201107190-00005�
https://doi.org/10.35654/ijnhs.v6i2.706�
https://doi.org/10.35654/ijnhs.v6i2.706�
https://doi.org/10.1016/j.srhc.2022.100796�
https://doi.org/10.3390/ijerph18073847�

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Tamma E, Adu-Bonsaffoh K, Nwameme A, Dako-Gyeke P, Srofenyoh E, Browne J.
Maternal hypertensive mother’s knowledge, attitudes and misconceptions
on hypertension in pregnancy: A multi-center qualitative study in Ghana. PLoS
Glob Public Health. 2023;3(1):e0001456. https://doi.org/10.1371/journal.pgph.
0001456

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. 2022;3:100266.
https://doi.org/10.1016/j.puhip.2022.100266

Noncungu TM, Chipps JA. Information-seeking in first visit pregnant women in
Khayelitsha, South Africa. Health SA. 2020;25(1):a1478. https://doi.org/10.4102/
hsag.v25i0.1478

Xu H, Zhou Y, Wang X. Research on the influencing factors of maternal online
health information-seeking behavior. Front Public Health. 2025;13:1592093.
https://doi.org/10.3389/fpubh.2025.1592093

Kassim M, Katunzi-Mollel K. Antecedent factors influencing maternal health
information seeking behaviour of women of childbearing age in rural Tanzania.
Univ Dar es Salaam Libr J. 2020;15(2):57-68.

Mustapha AY, Chianumba EC, Forkuo AY, Osamika D, Komi LS. Systematic review
of digital maternal health education interventions in low-infrastructure
environments. Int J Multidiscip Res Growth Eval. 2021;2(1):909-918. https://doi.
org/10.54660/.ijjmrge.2021.2.1.909-918

Murugesu L, Damman OC, Derksen ME, et al. Women's participation in decision-
making in maternity care: A qualitative exploration of clients’ health literacy skills
and needs for support. Int J Environ Res Public Health. 2021;18(3):1130. https://
doi.org/10.3390/ijerph18031130

Von Sommoggy J, Grepmeier E-M, Curbach J. Health literacy-sensitive counselling
on early childhood allergy prevention: Results of a qualitative study on German
midwives’ perspectives. Int J Environ Res Public Health. 2022;19(7):4182. https://
doi.org/10.3390/ijerph19074182

Lupattelli A, Picinardi M, Einarson A, Nordeng H. Health literacy and its association
with perception of teratogenic risks and health behavior during pregnancy.
Patient Educ Couns. 2014;96(2):171-178. https://doi.org/10.1016/j.pec.2014.
04.014

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. https://doi.org/10.1186/s42506-022-00119-z

Senol DK, Gol I, Ozkan SA. The effect of health literacy levels of pregnant women
on receiving prenatal care: A cross-sectional descriptive study. Int J Caring Sci.
2019;12(3):1717-1724.

Tavananezhad N, Bolbanabad AM, Ghelichkhani F, Effati-Daryani F,
Mirghafourvand M. The relationship between health literacy and empowerment
in pregnant women: A cross-sectional study. BMC Pregnancy Childb. 2022;22(1):
351. https://doi.org/10.1186/512884-022-04686-2

Habte A, Dessu S, Endale F, Gizachew A. Level of maternal health literacy (MHL)
and associated factors among pregnant women attending antenatal care clinics of
public health facilities in Southern Ethiopia, 2021: A facility based crossectional
study with linear models. Research Square. 2022. https://doi.org/10.21203/
rs.3.rs-1199477/v1l

Haruyama Y, Miyagi E, Kobashi G, et al. Impact of health literacy on anxiety and
depressive symptoms in pregnant women in Japan during the COVID-19 pandemic.
Sci Rep. 2022;12(1):14042. https://doi.org/10.1038/s41598-022-18405-3

Poorman E, Gazmararian J, Elon L, Parker R. Is health literacy related to health
behaviors and cell phone usage patterns among the text4baby target population?
Arch Public Health. 2014;72(1):13. https://doi.org/10.1186/2049-3258-72-13

Sema FD, Addis DG, Melese EA, Nassa DD, Kifle ZD. Prevalence and associated
factors of self-medication among pregnant women on antenatal care follow-up at
University of Gondar comprehensive specialized hospital in Gondar, Northwest
Ethiopia: A cross-sectional study. Int J Reprod Med. 2020;2020:2936862. https://
doi.org/10.1155/2020/2936862

Blackwell TM, Geer LA, Hoepner LA, Dill LJ. Using text messaging to improve
access to prenatal health information in urban African American and Afro-
Caribbean immigrant pregnant women: Mixed methods analysis of Text4baby
usage. JMIR Mhealth Uhealth. 2020;8(2):e14737. https://doi.org/10.2196/preprints.
14737

Sahin E, Yesilcinar |, Geris R, Pasalak SI, Seven M. The impact of pregnant women'’s
health literacy on their health-promoting lifestyle and teratogenic risk perception.
Health Care Women Int. 2021;42(4-6):598—610. https://doi.org/10.1080/073993
32.2020.1797036

Ugurlu M, Uctu AK. The relationship of the prenatal distress with health literacy
and health perception of pregnant women. Iran J Public Health. 2023;52(9):1917.
https://doi.org/10.18502/ijph.v52i9.13573

Khajeei D, Neufeld H, Donelle L, et al. Maternal health literacy and health
numeracy conceptualizations in public health: A scoping review. Health Soc Care
Community. 2022;30(6):e3534—e3546. https://doi.org/10.1111/hsc.13981

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):259-267. https://doi.org/10.1093/heapro/15.3.259

Wang S-Y, Luo D, Lai Y-Q, et al. Positive psychological capital and antenatal
depression: The chain-mediating roles of social support and maternal health
literacy in rural China. BMC Psychol. 2025;13(1):1301. https://doi.org/10.1186/
s40359-025-03595-y

ZhangL, Ren L, LiH, et al. The effects of maternal health literacy, family functioning
and self-efficacy on antepartum depression in pregnant women in China: A
moderated mediation model. BMC Psychiatry. 2025;25(1):101. https://doi.org/
10.1186/512888-025-06557-1

Page 9 of 11 . Original Research
36.
37.
38.
39.

40.

41.
42.

43.
44,

45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.
57.
58.

59.

http://www.phcfm.org . Open Access

Daehn D, Rudolf S, Pawils S, Renneberg B. Perinatal mental health literacy:
Knowledge, attitudes, and help-seeking among perinatal women and the public
— A systematic review. BMC Pregnancy Childbirth. 2022;22(1):574. https://doi.
0rg/10.1186/s12884-022-04865-y

Zhong S-L, Wang S-B, Ding K-R, Tan W-Y, Zhou L. Low mental health literacy is
associated with depression and anxiety among adults: A population-based survey
of 16,715 adults in China. BMC Public Health. 2024;24(1):2721. https://doi.org/
10.1186/512889-024-20020-y

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. Community Health Equity Res
Policy. 2023;44(1):77-87. https://doi.org/10.1177/0272684x221095659

Asadi L, Amiri F, Safinejad H. Investigating the effect of health literacy level on
improving the quality of care during pregnancy in pregnant women covered by
health centers. J Educ Health Promot. 2020;9(1):286. https://doi.org/10.4103/
jehp.jehp_204_20

Veerasetty NK, Venkatachalam J, Subbaiah M, Arikrishnan K, Soni B. Determinants
of health literacy and its impact on glycemic control among women with
gestational diabetes mellitus in a tertiary care hospital, Puducherry — A cross-
sectional analytical study. J Educ Health Promot. 2024;13(1):119. https://doi.org/
10.4103/jehp.jehp_762_23

Andong HA, Okey PI, Betiang PA, Edoho G, Offiong JB. Maternal health literacy and
postpartum complication readiness among nursing mothers: Implications for
adult literacy educators in Southern Cross River State, Nigeria. Stud Educ Adults.
2025;57(1):115-135. https://doi.org/10.1080/02660830.2023.2276573

Gurara MK, Draulans V, Van Geertruyden J-P, Jacquemyn Y. Determinants of
maternal healthcare utilisation among pregnant women in Southern Ethiopia: A
multi-level analysis. BMC Pregnancy Childbirth. 2023;23(1):96. https://doi.org/
10.21203/rs.3.rs-966627/v1

Gebeyehu AA, Dessie AM, Zemene MA, et al. Inadequacy of antenatal care
attendance and its determinants amongst pregnant women in Ethiopia based on
the 2019 mini-Ethiopian demographic health survey: Secondary data analysis.
BMC Pregnancy Childbirth. 2024;24(1):682. https://doi.org/10.1186/s12884-024-
06884-3

Mare KU, Aychiluhm SB, Mulaw GF, et al. Non-adherence to antenatal iron
supplementation and its determinants among pregnant women in 35 sub-Saharan
African countries: A generalized linear mixed-effects modeling with robust
poisson regression analysis. BMC Pregnancy Childbirth. 2024;24(1):872. https://
doi.org/10.1186/512884-024-07105-7

Figa Z, Temesgen T, Mahamed AA, Bekele E. The effect of maternal undernutrition
on adverse obstetric outcomes among women who attend antenatal care in
Gedeo zone public hospitals, cohort study design. BMC Nutr. 2024;10(1):64.
https://doi.org/10.1186/s40795-024-00870-w

Stats_SA. Census 2022 [homepage on the Internet]. 2022. Available from: https://
census.statssa.gov.za/#/

Calculator.net. Sample size calculator. 2026 [cited 2026 Jan 25]. Available from:
http://www.calculator.net/sample-size-calculator.html

Taheri S, Tavousi M, Momenimovahed Z, 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. https://doi.org/10.5812/semj.109592

Whooley MA, Avins AL, Miranda J, Browner WS. Case-finding instruments for
depression: Two questions are as good as many. J Gen Intern Med. 1997;12(7):
439-445. https://doi.org/10.1046/}.1525-1497.1997.00076.x

Ishikawa H, Takeuchi T, Yano E. Measuring functional, communicative, and critical
health literacy among diabetic patients. Diabetes Care. 2008;31(5):874-879.
https://doi.org/10.2337/dc07-1932

Altuntas Y, Ucar AK. Validity and reliability of the Turkish version of the Maternal
Health Literacy Inventory in Pregnancy scale: A methodological study. Womens
Health Nurs. 2024;30(4):330-339. https://doi.org/10.4069/whn.2024.10.18

Abay H, Alagdz F, Tekin OM. The Turkish validity and reliability of the maternal
health literacy inventory in pregnancy. Midwifery. 2023;125:103774. https://doi.
org/10.1016/j.midw.2023.103774

Sisak A, Szabd A, Mété Z, et al. Associations between maternal health literacy and
prenatal micronutrient intake in Hungarian women. Eur J Public Health. 2024;
34(suppl_3):ckae144.1716. https://doi.org/10.1093/eurpub/ckae144.1716

Izadirad H, Niknami S, Zareban |, Hidarnia A, Masoudy G. Relationship between
health literacy and prenatal care in young pregnant women. J Health Lit.
2017;2(3):141-147. https://doi.org/10.29252/jhl.2.3.141

Ferreira N, Ferreira M, Santos E, Ferreira S, De Arriaga MT, Costa A. Health literacy
and its determinants among pregnant women in Portugal. BMC Public Health.
2025;25(1):2963. https://doi.org/10.21203/rs.3.rs-6396883/v1

Adam M, Kwinda Z, Dronavalli M, et al. Effect of short, animated video storytelling
on maternal knowledge and satisfaction in the perinatal period in South Africa:
Randomized controlled trial. J Med Internet Res. 2023;25(1):e47266. https://doi.
org/10.2196/47266

Butun A, Deger VB, Kacan H. The relationship between maternal health literacy
and knowledge and attitudes about newborn screenings in different ethnic
groups. BMC Public Health. 2026;26:688. https://doi.org/10.1186/s12889-026-
26337-0

Mizes A, Escobar A, Harper K, et al. Health pamphlets in Spanish on skin diseases
and procedures provide educational benefits to patients during a short-term
dermatology brigade in Honduras. IntJ Dermatol. 2023;62(7):e418—e422. https://
doi.org/10.1111/ijd.16435

Mirczak A. Functional, communicative and critical health literacy among older
Polish citizens. Med Pr Work Health Saf. 2022;73(3):191-199. https://doi.org/10.
13075/mp.5893.01250

Appendix starts on the next page >



http://www.phcfm.org�
https://doi.org/10.1371/journal.pgph.0001456�
https://doi.org/10.1371/journal.pgph.0001456�
https://doi.org/10.1016/j.puhip.2022.100266�
https://doi.org/10.4102/hsag.v25i0.1478�
https://doi.org/10.4102/hsag.v25i0.1478�
https://doi.org/10.3389/fpubh.2025.1592093�
https://doi.org/10.54660/.ijmrge.2021.2.1.909-918�
https://doi.org/10.54660/.ijmrge.2021.2.1.909-918�
https://doi.org/10.3390/ijerph18031130�
https://doi.org/10.3390/ijerph18031130�
https://doi.org/10.3390/ijerph19074182�
https://doi.org/10.3390/ijerph19074182�
https://doi.org/10.1016/j.pec.2014.04.014�
https://doi.org/10.1016/j.pec.2014.04.014�
https://doi.org/10.1186/s42506-022-00119-z�
https://doi.org/10.1186/s12884-022-04686-z�
https://doi.org/10.21203/rs.3.rs-1199477/v1�
https://doi.org/10.21203/rs.3.rs-1199477/v1�
https://doi.org/10.1038/s41598-022-18405-3�
https://doi.org/10.1186/2049-3258-72-13�
https://doi.org/10.1155/2020/2936862�
https://doi.org/10.1155/2020/2936862�
https://doi.org/10.2196/preprints.14737�
https://doi.org/10.2196/preprints.14737�
https://doi.org/10.1080/07399332.2020.1797036�
https://doi.org/10.1080/07399332.2020.1797036�
https://doi.org/10.18502/ijph.v52i9.13573�
https://doi.org/10.1111/hsc.13981�
https://doi.org/10.1093/heapro/15.3.259�
https://doi.org/10.1186/s40359-025-03595-y�
https://doi.org/10.1186/s40359-025-03595-y�
https://doi.org/10.1186/s12888-025-06557-1�
https://doi.org/10.1186/s12888-025-06557-1�
https://doi.org/10.1186/s12884-022-04865-y�
https://doi.org/10.1186/s12884-022-04865-y�
https://doi.org/10.1186/s12889-024-20020-y�
https://doi.org/10.1186/s12889-024-20020-y�
https://doi.org/10.1177/0272684x221095659�
https://doi.org/10.4103/jehp.jehp_204_20�
https://doi.org/10.4103/jehp.jehp_204_20�
https://doi.org/10.4103/jehp.jehp_762_23�
https://doi.org/10.4103/jehp.jehp_762_23�
https://doi.org/10.1080/02660830.2023.2276573�
https://doi.org/10.21203/rs.3.rs-966627/v1�
https://doi.org/10.21203/rs.3.rs-966627/v1�
https://doi.org/10.1186/s12884-024-06884-3�
https://doi.org/10.1186/s12884-024-06884-3�
https://doi.org/10.1186/s12884-024-07105-7�
https://doi.org/10.1186/s12884-024-07105-7�
https://doi.org/10.1186/s40795-024-00870-w�
https://census.statssa.gov.za/#/�
https://census.statssa.gov.za/#/�
http://www.calculator.net/sample-size-calculator.html�
https://doi.org/10.5812/semj.109592�
https://doi.org/10.1046/j.1525-1497.1997.00076.x�
https://doi.org/10.2337/dc07-1932
https://doi.org/10.4069/whn.2024.10.18�
https://doi.org/10.1016/j.midw.2023.103774�
https://doi.org/10.1016/j.midw.2023.103774�
https://doi.org/10.1093/eurpub/ckae144.1716�
https://doi.org/10.29252/jhl.2.3.141�
https://doi.org/10.21203/rs.3.rs-6396883/v1�
https://doi.org/10.2196/47266�
https://doi.org/10.2196/47266�
https://doi.org/10.1186/s12889-026-26337-0�
https://doi.org/10.1186/s12889-026-26337-0�
https://doi.org/10.1111/ijd.16435�
https://doi.org/10.1111/ijd.16435�
https://doi.org/10.13075/mp.5893.01250�
https://doi.org/10.13075/mp.5893.01250�

Page 10 of 11 . Original Research

Appendix 1

MHELIP scale: 48 Items.

A. Maternal health knowledge

Al

A2.

A3.

A4,

AS.

Ab.

A7.

A8.

A9.

Al10

All

Al12

A13

Al4

Al5

Al6

Al7

Al8

A19

A20

A21

| know natural physical changes during pregnancy.

| know natural psychological changes during pregnancy.

| know proper nutrition during pregnancy.

| know personal health care.

| know proper activity and status in pregnancy.

| know proper exercise during pregnancy.

I know pregnancy supplements (vitamins).

| know the appropriate referral timing for pregnancy examinations (visits).

| know diagnostic examinations (ultrasound and tests) of maternal and foetal health in pregnancy.

. I know the acceptable and normal amount of weight gain during pregnancy.

. I know common pregnancy problems such as nausea, vomiting and lower back pain.

. I know injecting safe (allowed) vaccines during pregnancy.

. I know the proper sexual relations during pregnancy.

. I know the normal number of foetal movements.

. I know the factors affecting foetal health such as photography, medications, chemicals such as botox, etc.
. I know risk signs in pregnancy.

. I know pregnancy disease symptoms such as gestational diabetes, high blood pressure in pregnancy and other diseases.

. I know childbirth such as the advantages and disadvantages of each of the natural delivery methods and caesarean section and their
associated care

. I know the methods of pain relief in vaginal delivery.

. I know neonatal and infant care in the postpartum period.

. I know required postpartum care of mother.

B. Searching maternal health information

B1.

B2.

B3.

B4.

B5.

B6.

| acquire information from written materials such as books, educational notes, pamphlets and medication brochures.
| acquire information from radio and television.

| acquire information from Internet sources such as websites, Instagram and Telegram.

I acquire information from other pregnant women.

| acquire information from family, friends and acquaintances.

| acquire information from healthcare professionals such as a physician or midwife.
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C. Assessment for maternal health information

C1. It is easy for me to read and pronounce pregnancy-related vocabulary from information sources such as books, educational booklets,
Internet, Telegram and Instagram.

C2. The information obtained from different sources is understandable for me.

C3. | know valid and verified sources for getting the right pregnancy-related information.

C4. | ask of the doctor or midwife to make sure pregnancy-related information.

C5. | evaluate the accuracy of pregnancy-related information obtained from online sources such as websites, Instagram and Telegram.

C6. | evaluate the accuracy of pregnancy-related information obtained from friends and relatives.

o

Maternal health decision-making and behaviour

D1. 1 am able to control/manage physical and psychological changes in pregnancy.

D2. Il implement a proper diet for pregnancy.

D3. I implement necessary measures for personal health care during pregnancy.

D4. | adhere to the principles of activity and proper condition during pregnancy.

D5. | take pregnancy supplements as prescribed by the doctor or midwife.

D6. | consult with the doctor or midwife for taking any type of medication during pregnancy (chemical and herbal).

D7. | attend for prenatal care (examinations) as scheduled.

D8. | perform ultrasound and tests in pregnancy recommended by healthcare professionals such as doctor or midwife.
D9. I monitor and control the weight gain during pregnancy.

D10. | use the appropriate methods of sexual relation during pregnancy.

D11. I avoid taking actions that are harmful to pregnancy.

D12. | see the doctor or midwife as soon as possible when any signs of danger in pregnancy are observed.

D13. | ask the doctor or midwife for further explanation if the information and recommendations are not clear enough.
D14. | participate in decision-making about pregnancy issues with the doctor or midwife (providing personal opinions).

D15. | pay attention to the accuracy and appropriateness of information given to other pregnant women.
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