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Introduction: High-risk pregnancies (HRPs) remain a significant global public health issue, notably increasing maternal and neonatal
morbidity and mortality. Prenatal education is crucial in mitigating the risks associated with HRPs by providing expectant mothers
with essential health information. This study aims to investigate the factors associated with frequent acquisition of prenatal knowledge.
Methods: A multicentre cross-sectional study was conducted between March and October 2023 involving 1211 pregnant women from
three hospitals in Northwestern China. Data were collected via a self-administered questionnaire. Frequent prenatal knowledge
acquisition was defined as seeking information at least three times per week. Both simple and multivariate logistic regression analyses
were performed to identify determinants. Crude odds ratios (ORs) and adjusted odds ratios (AORs) with 95% confidence intervals
(CIs) were calculated, and model discrimination was assessed using the area under the receiver operating characteristic curve (AUC).
Results: Approximately 69.5% of participants reported regularly seeking prenatal information. Healthcare professionals were the most
cited information source (64.7%). The multivariate logistic regression model demonstrated good discrimination (AUC = 0.75). Six
factors were significantly associated with frequent knowledge acquisition: high-risk pregnancy (AOR=1.49, 95% CI: 1.15-1.94),
higher household income (AOR=1.45, 95% CI: 1.06—1.98), shorter distance to healthcare facilities (AOR=2.65, 95% CI: 1.80-3.91 for
<30 min), public sector employment (AOR=2.04, 95% CI: 1.40-2.99), attending >four antenatal visits (AOR=2.49, 95% CI:
1.27-4.89), and being in a long-distance marriage (AOR=2.21, 95% CI: 1.40-3.51).

Conclusion: The acquisition of prenatal knowledge is influenced by high-risk pregnancy status and multiple sociodemographic
factors. Priority interventions should target underserved groups, particularly low-income families, women in remote areas, and those
with high-risk pregnancies. Health systems should enhance equitable access by combining digital platforms for urban populations with
community-based outreach (e.g, mobile clinics, health workers) for marginalized communities.

Plain Language Summary: Some pregnancies carry higher risks, potentially leading to health issues. Prenatal education helps
expectant mothers recognise problems early and make informed decisions.

This study looked at how often pregnant women learn new information and the factors that affect their learning. 1211 women
completed a survey during their first antenatal visit.

About 70% regularly sought information on pregnancy health. Factors enabling this included a high-risk pregnancy, higher
household income, living closer to healthcare facilities, public-sector employment, attending >4 antenatal visits, or being in a long-
distance marriage. Healthcare professionals were the most trusted information source.

The findings highlight the need to improve access to reliable prenatal education, especially for women in underserved settings.

Keywords: high-risk pregnancy, prenatal care, health knowledge, attitudes, practice, information-seeking behaviour,
sociodemographic factors
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Introduction

High-risk pregnancies (HRPs) remain a major global public health issue due to their association with increased maternal
and neonatal morbidity and mortality.' These pregnancies often require intensified monitoring, timely interventions, and
informed decision-making throughout the antenatal period. Consequently, acquiring comprehensive prenatal knowledge
is crucial, as it equips women with the information needed to identify complications, adhere to medical advice, and adopt
healthier behaviors.” Research has consistently demonstrated that well-informed pregnant women are more likely to
engage in proactive health-seeking behaviors and seek prompt medical attention when needed.’

Globally, the frequency and sources of prenatal knowledge acquisition vary considerably across settings. In high-
income countries such as Sweden, Australia, and the United States, widespread use of digital health technologies, robust
healthcare infrastructure, and regular contact with medical professionals contribute to prenatal knowledge acquisition
rates exceeding 80%.*° In these contexts, mobile applications and online platforms have become increasingly prominent
information sources alongside traditional healthcare providers.” Conversely, in many low- and middle-income countries,
including Bangladesh and Papua New Guinea, weak health systems, limited digital infrastructure, and lower health
literacy result in significantly lower engagement with prenatal information, often below 50%.*° Despite these global
disparities, healthcare providers are consistently regarded as the most trusted source of prenatal information across all
settings, while digital and print media vary considerably in quality and accuracy.’

In China, prenatal education is recognized as a critical component of maternal health policy; however, significant
inequalities persist in both access to and participation in prenatal knowledge acquisition. Pregnant women in urban areas
typically benefit from better access to health resources, regular antenatal care, and diverse educational opportunities.'® In
contrast, those in rural and less developed regions, particularly in Northwestern China, face substantial barriers to
acquiring essential knowledge.'' These challenges include inadequate healthcare infrastructure, lower health literacy
levels, geographic isolation, limited interaction with qualified healthcare professionals, and cultural and linguistic
diversity among ethnic minority populations.'® !> Migration-related family separation, common in rural Northwest
China, further impedes the sharing of health information within households. "

While previous studies have examined prenatal information-seeking in various contexts, several knowledge gaps
remain. Most research has focused either on clinical outcomes of high-risk pregnancies or on general patterns of
information source utilization, with limited integration of high-risk pregnancy status as a potential determinant of active
information-seeking behavior.'* Although spatial accessibility to healthcare facilities is known to influence service
utilization, its association with the frequency of knowledge acquisition remains underexplored, particularly in geogra-
phically remote regions."* The rapid proliferation of digital health information sources warrants updated investigation
into how pregnant women navigate and integrate multiple information channels including healthcare providers, mobile
applications, social media, and traditional media in their efforts to obtain reliable prenatal guidance.®’ Furthermore, few
studies have simultaneously examined the relative contributions of clinical, spatial, and sociodemographic factors using
multivariate modeling in a large, representative sample from an underserved region.>'?

Guided by Andersen’s Behavioral Model'® and health literacy theory,'” this study investigated the frequency and
determinants of prenatal knowledge acquisition among pregnant women in Northwestern China. Using a large representative
sample (N=1211), we aimed to determine the prevalence of frequent knowledge acquisition >three times/week);'® and identify
factors associated with frequent information-seeking. We hope to have a better insight regarding prenatal information seeking
among the expectant mothers, given that Northwestern China is one of China’s smallest and less economically developed
regions. The findings are expected to inform the creation of more equitable, effective, and contextually appropriate strategics
for maternal health education.

Methods
Study Design
This multicentre study was conducted from March to October 2023 in the Ningxia Hui Autonomous Region, north-

western China, involving 1211 pregnant women. Participants were chosen from those attending antenatal check-ups at
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three hospitals: Ningxia Medical University General Hospital, Ningxia Hui Autonomous Region People’s Hospital, and
Yinchuan First People’s Hospital.

Study Population

Pregnant women admitted to the obstetric ward were consecutively recruited by the research team using a systematic random
sampling method at an interval of k=3. The inclusion criteria were: (i) women who had delivered between March and
October 2023; (ii) residents of Ningxia who remained in the region throughout their pregnancy; and (iii) those who received
antenatal care at the same hospital where they delivered. The exclusion criteria included: (i) individuals with communication
difficulties (eg, inability to understand Chinese, requiring intensive medical monitoring, or diagnosed with cognitive impair-
ments); (ii) those who did not give consent; and (iii) patients referred to other healthcare facilities for ongoing treatment.

Sample Size Estimation

The sample size was calculated using the following formula: Z"ZP(S%”).]Q Based on an expected 50% prevalence of
knowledge acquisition (a conservative estimate),’ with a 5% margin of error and a 95% confidence level, the minimum
sample required was 1211 (including a 10% non-response rate).

Data Collection
Data were collected using a structured, self-administered questionnaire administered during participants’ initial antenatal
visits. Trained research assistants were present during data collection to clarify any questions/minimise information bias
and ensure completeness of responses. Participants were assured of the anonymity and confidentiality of their responses
to encourage honest reporting to minimise social desirability bias.

The proforma checklist was developed based on an extensive literature review of similar studies on prenatal health

information-seeking behavior*=>:'®

and adapted to the local context of Northwestern China. The instrument consisted of
three main sections: (1) sociodemographic characteristics (age, education, occupation, household income, marital status,
distance to healthcare facilities); (2) pregnancy-related factors (number of antenatal care visits, high-risk pregnancy status);
and (3) patterns of knowledge acquisition (frequency of seeking information, sources of health information).

A pilot study was conducted with 50 pregnant women not included in the main study sample to assess the
questionnaire’s clarity, comprehensibility, and internal consistency. The Cronbach’s alpha coefficient for the knowledge
acquisition section was 0.82, indicating good reliability. Minor wording adjustments were made based on the pilot results

to enhance clarity.

Study Tools and Variables
The primary outcome variable was the frequency of prenatal knowledge acquisition, categorised as frequent (>3 times
per week) or infrequent (<3 times per week).'®

High-risk pregnancy status (yes/no) at booking was defined using a standardised five-colour risk assessment tool
(green, yellow, orange, red, purple) implemented in Chinese maternal health services.?’ To enhance efficiency in clinical
and research settings, green was categorized as non-high-risk, while all other colors were classified as high-risk. This risk
assessment tool stratifies pregnancies based on established clinical and obstetric risk criteria, including individual and
sociodemographic factors, past obstetric history, gynecological history, internal medicine conditions, and pregnancy-
related complications.'

Sources of knowledge included healthcare workers, books, antenatal classes, mobile applications, television, and
relatives or friends. Independent variables comprised sociodemographic factors (education, household income, distance
to healthcare facilities, occupation, presence of long-distance marriage) and pregnancy-related factors (number of
antenatal care visits, high-risk pregnancy status).
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Statistical Analysis

Descriptive statistics were used to summarise participants’ characteristics and the frequencies of knowledge acquisition.
Categorical variables were presented as frequencies and percentages. The chi-square test was employed to examine
differences between groups.

Simple logistic regression analysis was conducted to explore the relationships between independent variables and
frequent knowledge acquisition, with crude odds ratios (OR) and 95% confidence intervals (CI) calculated. Variables
with p-values less than 0.25 in the simple logistic regression were then included in the multivariate binary logistic
regression model using backward stepwise selection to calculate adjusted odds ratios (AOR) with 95% CI. The threshold
of 0.25 was chosen as a conservative criterion to avoid excluding potentially important variables that might be significant
after adjusting for confounders."

For categorical variables, thresholds were selected based on clinically meaningful cut-offs or distribution in the data.
Distance to healthcare facilities was categorized as <30 minutes, 30—60 minutes, and >60 minutes based on previous
studies indicating that travel time significantly impacts healthcare access and utilization.® The cut-off of >4 antenatal care
visits align with the World Health Organization’s recommended minimum number of visits for standard antenatal care.'

The model’s goodness-of-fit was assessed using the Hosmer-Lemeshow test; a p-value >0.05 indicates adequate fit.
Discrimination was evaluated using the area under the receiver operating characteristic (ROC) curve (AUC), with values
above 0.70 considered acceptable To assess internal validity, bootstrap resampling with 1000 replications was performed
to calculate bias-corrected confidence intervals for the AORs, confirming the stability of estimates. Multicollinearity was
assessed using variance inflation factors (VIFs), with all VIF values <2.0, indicating no significant multicollinearity.
A p-value of less than 0.05 was regarded as statistically significant. All statistical analyses were performed using SPSS
software, version 26.0 (IBM Corp., Armonk, NY, USA).

Results

Participant Characteristics

A total of 1300 pregnant women were recruited; however, only 1211 met the study’s criteria and were enrolled. The
participation rate was 100%, with 1211 women recruited and analysed. The women included in the analysis ranged in age
from 17 to 43 years. They had a mean (standard deviation, SD) age of 29.9 (4.74) years.

The study showed a high level of prenatal knowledge acquisition, with 842 participants (69.5%) reporting frequent
information-seeking (>3 times per week; 95% CI: 66.9%, 72.1%). Table 1 presents the characteristics of pregnant women
stratified by frequency of knowledge acquisition. Among participants, 721 (59.5%) had tertiary education qualifications
(junior college or bachelor’s degree or above), while 847 households (69.9%) reported monthly incomes exceeding 4000
yuan. Medical facilities were accessible within 30 minutes for 698 women (57.6%). Notably, 1176 participants (97.1%)
completed four or more antenatal care visits. A total of 567 women (46.8%) were classified as having high-risk

Table | Knowledge Acquisition Frequency During Pregnancy Among Study Participants (n=1211)

Variables Overall | =3 Times per | <3 Times per v | p-value
n (%) Week n (%) Week (%)
Educational level
Primary school 35 (2.9) 16 (1.9) 19 (5.1) | 21.88I <0.001
Junior high school 178 (14.7) 117 (13.9) 61 (16.5)
High school 277 (22.9) 199 (23.6) 78 (21.1)
Junior college 391 (32.3) 257 (30.5) 134 (36.3)
Bachelor’s degree or above 330 (27.3) 253 (30.0) 77 (20.9)
Household income level
<RM 2,400 364 (30.1) 270 (32.1) 94 (25.5) 5.304 0.021
2RM 2,400 847 (69.9) 572 (67.9) 275 (74.5)
(Continued)
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Table | (Continued).

Variables Overall | 23 Times per | <3 Times per v | p-value
n (%) Week n (%) Week (%)

Healthcare distance from home
<30min 697 (57.6) 525 (62.4) 172 (46.6) | 34.190 <0.001
30min-60min 342 (28.2) 225 (26.7) 117 (31.7)
260min 172 (14.2) 92 (10.9) 80 (21.7)

Number of antenatal care visits
<4 times 35 (29) 17 (2.0) 18 (4.9) 7.472 0.006
24 times 1176 (97.1) 825 (98.0) 351 (95.1)

Presence of long-distance marriage
Yes 146 (12.1) 118 (14.0) 28 (7.6) 9.993 0.002
No 1065 (87.9) 724 (86.0) 341 (92.4)

Occupation
Civil servants, public institutions, state-owned enterprises 265 (21.9) 215 (25.5) 50 (13.6) | 32.326 <0.001
Private enterprises 351 (29.0) 238 (28.3) 113 (30.6)
Self-employed 149 (12.3) 111 (13.2) 38 (10.3)
Farmer 135 (11.1) 91 (10.8) 44 (11.9)
Housewives 311 (25.7) 187 (22.2) 124 (33.6)

High-risk pregnancies
Yes 567 (46.8) 413 (49.0) 154 (41.7) 5.514 0.019
No 644 (53.2) 429 (51.0) 215 (58.3)

Sources of knowledge acquisition
APPs 115 (9.5) 65 (7.7) 50 (13.6) | 10.148 0.001
books 194 (16.0) 170 (20.2) 24 (6.5) | 32.720 <0.001
Healthcare workers 784 (64.7) 509 (60.5) 275 (74.5) | 22.264 <0.001
TV 144 (11.9) 123 (14.6) 21 (5.7) | 19471 <0.001
Antenatal classes 209 (17.3) 104 (12.4) 105 (28.5) | 46.593 <0.001
Relatives and friends 295 (24.4) 239 (28.4) 56 (15.2) | 24.293 <0.001

pregnancies. Regarding marital circumstances, 1065 women (87.9%) were in non-long-distance marriages. Employment
was distributed across sectors, with the largest proportions working in private enterprises (29.0%) and as housewives

(25.7%), followed by civil service or public sector roles (21.9%).

Sources of Prenatal Information

When asked about their main sources of prenatal information, participants reported various methods and channels.
Healthcare workers were the most frequently cited source, mentioned by 784 women (64.7%), highlighting the
importance of clinical encounters in health education during pregnancy. Relatives and friends (24.4%) and books
(16.0%) served as key secondary sources, especially for informal and supplementary information. Mobile applications
(9.5%) and antenatal classes (17.3%) were also used, but to a lesser degree.

Notable differences in how people use information sources appeared when comparing frequent and infrequent
knowledge seekers. Women who reported more frequent knowledge gathering were significantly more likely to use
books (20.2% vs. 6.5%, p < 0.001) and to rely on relatives or friends (28.4% vs. 15.2%, p < 0.001) compared to those
who sought information less often. Conversely, infrequent seekers depended more on healthcare workers (74.5% vs.
60.5%, p < 0.001) and antenatal classes (28.5% vs. 12.4%, p < 0.001). This pattern indicates that frequent information
seckers take a more varied and active approach, combining professional advice with informal and self-directed learning,
while infrequent seekers rely more on formal, structured sources.
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Factors Associated with Frequent Knowledge Acquisition

Table 2 presents the results of the logistic regression analysis. In the simple logistic regression, seven factors were
significantly associated with frequent acquisition of prenatal knowledge: high-risk pregnancy, higher household income,
shorter distance to healthcare facilities, attending four or more antenatal care visits, being in a long-distance marriage,
employment in the public sector, and higher educational attainment.

After adjusting for potential confounders in the multivariate model, six factors remained statistically significant.
Women with high-risk pregnancies were more likely to report frequent knowledge acquisition (AOR=1.49, 95% CI:
1.15-1.94). Higher household income (>4000 yuan per month) was positively associated with frequent information
seeking (AOR=1.45, 95% CI: 1.06—1.98). Shorter distance to healthcare facilities showed a graded association: compared
to women living >60 minutes away, those residing within 30—60 minutes (AOR=1.58, 95% CI: 1.16-2.15) and those
within 30 minutes (AOR=2.65, 95% CI: 1.80-3.91) had progressively higher odds of frequent knowledge acquisition.
Attending four or more antenatal care visits was strongly associated with frequent information seeking (AOR=2.49, 95%
CI: 1.27-4.89). Women in long-distance marriages were more likely to seek information frequently (AOR=2.21, 95% CI:
1.40-3.51). Compared to housewives, women employed in the public sector (civil servants, public institutions, state-
owned enterprises) had higher odds of frequent knowledge acquisition (AOR=2.04, 95% CI: 1.40-2.99), as did farmers
(AOR=2.08, 95% CI: 1.30-3.34).

The multivariate model demonstrated good fit (Hosmer-Lemeshow test, p=0.220) and acceptable discrimination, with
an area under the ROC curve of 0.75, indicating that the model correctly classified 75% of participants. Bootstrap
resampling with 1000 replications confirmed the stability of the estimates, with bias-corrected confidence intervals
consistent with the original analysis.

Table 2 Factors Associated with Frequent Knowledge Acquisition During Pregnancy Using Simple and Binary Logistic Regression
Analysis (n=1211)

Variables B (SE) | Wald | p-value Crude OR Adjusted OR
(95% CI) (95% CI)

High-risk pregnancies

Yes | |

No 0.398 (0.134) 83812 0.003 | 1.344 (1.050,1.721) | 1.489 (1.145,1.937)
Household income level

<4000 yuan | |

24000 yuan 0.368 (0.159) 5.337 0.021 1.381 (1.049,1.819) | 1.445 (1.057,1.976)
Healthcare distance from home

>60min 25.850 <0.001 | |

30min-60min 0.457 (0.156) 8.597 0.003 | 1.377 (1.267,1.532) | 1.580 (1.164,2.145)

<30min 0.976 (0.198) | 24.246 <0.001 1.598 (1.412,1.869) | 2.653 (1.799,3.913)
Number of antenatal care visits

<4 times | |

24 times 0.777 (0.371) 4375 0.036 | 2.174 (1.050,4.503) | 2.489 (1.268,4.886)
Presence of long-distance marriage

Yes | |

No 0.795 (0.235) | 11.408 0.001 1.985 (1.289,3.056) | 2.214 (1.396,3.512)
Occupation

Civil servants, public institutions, state-owned enterprises 21.154 <0.001 | |

Private enterprises 0.627 (0.212) 8.695 0.003 | 1.871 (1.234,2.838) | 2.042 (1.395,2.987)

Self-employed 0.311 (0.277) 1.255 0.263 | 1.365 (0.792,2.351) | 1.472 (0.911,2.379)

Farmer 0.839 (0.305) 7.535 0.006 | 2.313 (1.271,4.209) | 2.079 (1.295,3.338)

Housewives 0.980 (0.234) | 17.458 <0.001 | 2.664 (1.682,4.218) | 2.851 (1.945,4.170)

Notes: Level of significance set at 0.05; Constant = —2.187; Backward LR method was applied; No multicollinearity and no interaction; Hosmer Lemeshow test, p-value =
0.220; Classification table 73.5% correctly classified; Area under Receiver Operating Characteristics (ROC) curve = 0.75.
Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; df, degree of freedom; SE, Standard error.
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Discussion

This study aimed to investigate the frequency of prenatal knowledge acquisition and its determinants among pregnant
women in Northwestern China. Two main findings emerged: (i) 842 (69.5%) women reported frequently acquiring
prenatal knowledge (defined as at least three times per week), and (ii) various socio-demographic factors, such as high-
risk pregnancy, higher household income, shorter distance to medical facilities, attending four or more ANC visits, being
in a long-distance marriage, and working in the public sector, were significantly associated with this behaviour.

Among the 1211 women surveyed, 842 (69.5%) reported regularly acquiring prenatal knowledge, defined as
accessing maternal health information at least three times per week. This prevalence rate sits at an intermediate position
in the global landscape, substantially exceeding rates reported in low- and middle-income countries such as Bangladesh
and Papua New Guinea (often below 50%),* while remaining below the over 80% level typical of high-income
countries such as Sweden, Australia, and the United States.* ® This probably demonstrates China’s ongoing progress
in expanding access to antenatal care, adopting mobile health solutions, and implementing community education
initiatives; nonetheless, it also highlights that further improvements depend on addressing region-specific barriers,
particularly in underdeveloped western regions, for rural, ethnic minority, and low-income populations.'® "2

Geographic proximity and socioeconomic status impact maternal health knowledge through different but related
pathways. Shorter distances to healthcare facilities encourage more prenatal visits and direct communication with
providers.>'"*'* In our study, this graded association was clearly demonstrated (compared to women living >60 minutes
away, those residing within 30-60 minutes and those within 30 minutes) had progressively higher odds of frequent
knowledge acquisition. Women with higher incomes find it easier to overcome geographic barriers by using private
transportation and digital tools.?’ > Conversely, women in rural areas and ethnic minorities face ongoing access
challenges due to infrastructural limitations.”'"'* Urban residents benefit from improved access and additional resources,
which support increased knowledge.”’ Studies across diverse settings affirm the consistent influence of spatial and
socioeconomic factors.':'*!2*%2425 These factors primarily affect knowledge dissemination through increased healthcare
utilization and access to digital information platforms.®'32

Educational attainment proved to be a notable factor. Women with higher levels of education demonstrated greater
initiative and confidence in finding accurate health information, aligning with current concepts of health literacy.®'?
However, it is noteworthy that, although educational level was significantly associated with frequent knowledge acquisition
in the univariate analysis, this association did not remain statistically significant after adjusting for other covariates in the
multivariate model. This suggests that the effect of education may be mediated or confounded by other factors such as
household income, employment type, and access to healthcare services, all of which remained significant in the final model.
This finding agrees with previous research indicating that education enables health information seeking primarily by
improving access to resources and opportunities.®'? Perhaps integrating maternal health education into formal schooling or
community-based learning platforms could be vital in raising awareness, especially among younger or first-time mothers.
Such efforts might promote proactive engagement with antenatal services from early pregnancy stages.

Employment status further influenced access to information, it was found that public sector employment was
associated with higher odds of frequent knowledge acquisition compared to housewives. Women working in the public
sector were more likely to engage in regular knowledge acquisition, possibly because of consistent work schedules and
institutional support, such as maternity leave or workplace health education programmes.® On the other hand, women in
private or informal employment often faced stricter working conditions and had limited access to health education
opportunities. Offering mobile-accessible or flexible health education options could help overcome these structural
barriers and expand the reach of maternal health information.’

The nature of marital relationships also plays a significant role. Women in long-distance marriages are less likely to
report frequent information acquisition, which may be due to emotional stress and reduced family support in the absence
of a cohabiting partner.”® Engaging spouses through telecommunication tools or remote participation in prenatal
consultations could improve emotional and informational support during pregnancy.?”*® Conversely, couples living
together may facilitate each other’s engagement with health education, and community-based peer support systems might

strengthen this dynamic by fostering environments conducive to shared learning and emotional resilience.?’
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Antenatal care utilisation is closely linked to maternal knowledge acquisition, with women attending >4 visits engaging
more actively with health information, emphasising healthcare providers’ vital educational role."** Studies indicate that
structured ANC enhances health literacy, particularly in high-risk pregnancies,” while frequent visits raise risk awareness.'
Although the information provided by providers is highly trusted,’ women in rural areas often rely on informal networks
due to access barriers. Culturally adapted programmes such as China’s Five Colour Project’® and community ANC
initiatives'” effectively improve knowledge in underserved regions, especially among migrant populations.'?

Women with high-risk pregnancies are less likely to gain frequent prenatal knowledge. In such cases, clinical
encounters often focus on diagnostic monitoring and therapeutic interventions, leaving limited time for preventive
education;'* communication gaps and structural challenges within care settings further deepen this imbalance, especially
among disadvantaged groups.*'' This disparity emphasises the importance of tailored educational strategies for high-risk
women, focusing on recognising warning signs, self-monitoring practices, and reinforcing essential health behaviours.”
Using historical health data to develop predictive models may enable ecarlier detection and timely, personalised
interventions.”® Furthermore, digital platforms and social media can be effective channels for disseminating maternal
health information, especially among younger women who engage more with digital technology.®’

This study indicates that maternal knowledge acquisition is significantly influenced by socioeconomic status,
educational background, geographical location, and access to healthcare services. These factors directly impact antenatal
health behaviours and maternal and neonatal outcomes.>'>?%** Addressing such inequalities should become a priority
for public health. Effective strategies may include community-based outreach adapted to local contexts, accessible digital
health tools, and culturally sensitive communication methods.®'**® Special attention should be given to women with
limited financial means, those residing in remote or underserved areas, and individuals identified as high risk, as these
groups encounter the greatest barriers to information and care.

This study has several limitations. The mainly urban sample (83.8%) may limit the applicability of the findings to
rural populations with less access to maternal health services and information. Psychosocial factors, such as stress, social
support, and mental health, were not assessed despite their potential influence on knowledge-seeking behaviours and
pregnancy outcomes.” The cross-sectional design restricts the ability to determine causality between the observed
associations. Future research should utilise longitudinal designs to establish temporal sequences and employ mixed
methods to explore how cultural, social, and experiential factors affect women’s engagement with maternal health
information. Evaluating the impact of mobile education platforms, male partner involvement, and Artificial Intelligence-

based risk detection could provide scalable approaches to enhance equitable access to maternal health knowledge.®°

Conclusion

This study reveals that high-risk pregnancy status and various sociodemographic factors are significantly associated with the
frequency of prenatal information seeking among pregnant women in Northwestern China. The identified factors include
high-risk pregnancy, higher household income, shorter distance to healthcare facilities, attending four or more antenatal care
visits, long-distance marriage, and public-sector employment. Nevertheless, these associations are correlational and do not
confirm causal relationships.

On this note, a future longitudinal study that includes other potentially influential unaccounted factors (such as digital
literacy, cultural attitudes, the quality of education and counselling provided) is highly recommended.'’*” Additionally,
this study highlights that information is the fundamental building block that transforms maternal health from passive
medical management to active, informed participation. Hence, policymakers should prioritise expanding equitable access
to prenatal education for underserved groups through community-based outreach, provide economic support for trans-
portation and digital access, and integrate structured education into high-risk care protocols. These targeted and
customised strategies can help bridge the knowledge gap for low-income families, rural residents, and women experien-
cing geographic or social isolation.

Data Sharing Statement

The data that support the findings of this Studies are available on request from the corresponding author.
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