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 Background: Maternal knowledge during the third trimester is critical for 

timely care-seeking and preparation for childbirth, yet standardized 

instruments specific to this phase remain limited. Objective: This study 

aimed to develop and pilot test the Third-trimester Pregnancy Knowledge 

Questionnaire (TPKQ). Methods: A methodological pilot study involved 

four experts and 110 third-trimester pregnant women. Items were derived 

from literature and organized into four dimensions: danger signs and care-

seeking, birth preparation and delivery planning, preventive care before 

birth, and maternal conditions affecting labor outcomes. Content validity 

was assessed using Item and Scale Content Validity Indexes, response-based 

validity via corrected item–total correlations, and internal consistency with 

Cronbach’s alpha. Results: The TPKQ includes 10 multiple-choice items 

with dichotomous scoring. All items showed acceptable content validity (I-

CVI = 0.75–1.00; S-CVI/Ave = 0.93), adequate discrimination (r = 0.36–

0.46), and good reliability (α = 0.81). Dimension scores suggested higher 

knowledge of danger signs and lower knowledge of preventive care. 

Conclusion: The TPKQ demonstrates preliminary validity and reliability. 
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1. INTRODUCTION  

The third trimester of pregnancy represents a transitional phase toward childbirth, characterized by pronounced 

physiological changes, heightened awareness of warning signs, and increasing demand for informed decision-

making related to maternal health care. During this period, pregnant women are required to interpret health 

information accurately to understand their pregnancy status and select appropriate health-related behaviors. 

Therefore, maternal knowledge plays an important role in shaping how women perceive pregnancy-related risks and 

engage in available health services. Nevertheless, existing evidence indicates that levels of maternal knowledge 

during late pregnancy vary widely and, in many settings, remain insufficient, particularly with regard to prevention 

of complications and optimal use of maternal health services. 

A growing body of observational research has documented meaningful associations between maternal 

knowledge and various maternal health indicators. Lower levels of knowledge have been associated with a higher 

prevalence of anemia among women in the third trimester (Arfan et al., 2024), whereas higher knowledge levels 

have been linked to greater adherence to recommended health practices, including iron–folic acid supplementation 

(Kassa et al., 2019) and compliance with standard antenatal care visit schedules (Kassa et al., 2025). In addition, 

several studies have reported that maternal knowledge is related to the intention and acceptance of vaccination 

during pregnancy, although the magnitude of these associations varies across study contexts and research designs 

(Worku et al., 2023; Egloff et al., 2022). 

Despite the consistent reporting of associations between maternal knowledge and pregnancy-related outcomes, 

the available evidence is largely derived from cross-sectional studies and not intended to establish causal 

relationships. Moreover, maternal knowledge is frequently treated as a secondary explanatory variable, with limited 

attention paid to how it is measured. In many studies, knowledge assessment relies on ad hoc questionnaires or 

instruments developed for specific domains, such as anemia, vaccination, or birth preparedness, without detailed 

reporting of the underlying development process (Bhattacharya et al., 2022; Monteiro et al., 2023). This 
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heterogeneity in measurement approaches contributes to the variability in findings and limits the comparability 

across studies. 

These methodological limitations become particularly salient during the third trimester of pregnancy. Most 

existing pregnancy knowledge instruments are not specifically designed for late pregnancy, despite the distinct 

informational needs and clinical priorities that emerge as childbirth approaches. During this phase, women often 

require focused knowledge related to prevention of complications, readiness for delivery, and intensified maternal–

fetal changes. Instruments that are generally in the scope or designed for earlier stages of pregnancy may therefore 

lack sensitivity to the knowledge domains most relevant in the third trimester. Furthermore, few instruments have 

undergone a systematic, stepwise development process that includes a comprehensive literature review, expert 

content evaluation, and preliminary testing among the target population (Krishnaswamy et al., 2019). 

Accordingly, the primary gap in the literature does not lie in the absence of evidence supporting the relevance 

of maternal knowledge but rather in the limited availability of appropriate measurement tools. To date, there is no 

concise, well-documented questionnaire specifically developed to assess maternal knowledge during the third 

trimester. The absence of such an instrument constrains consistency in measurement, hinders meaningful 

comparisons across studies, and complicates the assessment of educational needs of women approaching childbirth. 

In response to this gap, the present study focuses on the development and pilot testing of a dedicated 

instrument for assessing maternal knowledge in late pregnancy, namely, the Third-trimester Pregnancy Knowledge 

Questionnaire (TPKQ). This study did not aim to evaluate causal relationships between maternal knowledge and 

pregnancy outcomes. Instead, it seeks to establish an initial instrument framework by developing relevant 

knowledge domains, examining item feasibility, and assessing clarity and acceptability through expert review and 

pilot testing. Through this approach, the TPKQ is intended to provide a methodological foundation for future 

research, including comprehensive psychometric validation and broader applications in maternal health research and 

practice. 

 
2. METHOD  

Study Design 

This research was conducted as a methodological pilot study aimed at the early-stage development of a pregnancy 

knowledge assessment instrument. This study emphasized systematic item construction, expert-based content 

appraisal, and preliminary field testing to examine the clarity and feasibility of the questionnaire prior to any large-

scale psychometric validation. This approach is commonly recommended in instrument development research to 

ensure conceptual coherence and practical applicability before advancing to more complex measurement testing 

(Boateng et al., 2018). 

 

Participants and Study Setting 

Two distinct participant groups were involved in the different phases of the instrument development process: a panel 

of subject-matter experts and a group of pregnant women representing the target population. 

Expert Review Panel 

The expert panel comprised four professionals with extensive experience in maternal health, including midwifery 

academics, senior-practicing midwives, and clinical psychologists with expertise in perinatal care. Experts were 

recruited based on their academic background and clinical experience. Their role was to evaluate the preliminary 

questionnaire items in terms of relevance, clarity, and conceptual appropriateness to assess maternal knowledge 

during the third trimester of pregnancy. 

Pilot Study Participants 

Pilot testing was carried out among 110 pregnant women in their third trimester who were attending routine 

antenatal care services at public primary health centers (Puskesmas) in the Semarang District. This group 

represented the intended end-users of the instrument and provided initial data on item comprehensibility and 

response feasibility. 

The eligibility criteria for participation included (1) gestational age of more than 28 weeks, (2) maternal age 

between 20 and 40 years, (3) ability to read and understand the Indonesian language, and (4) voluntary agreement to 

participate in the study. Pregnant women with severe obstetric complications, acute medical conditions requiring 

immediate treatment, or incomplete questionnaire responses were excluded from analysis. 

Sampling and Recruitment Procedure 

A purposive sampling strategy was used to recruit participants during the pilot phase. Recruitment took place during 

routine antenatal care visits to public primary health centers operating under the supervision of the Semarang City 

Health Office in March 2025. Trained research assistants approached eligible women, provided a detailed 

explanation of the study aims and procedures, and invited them to participate. Written informed consent was 

obtained from all participants prior to data collection. 

Instrument Development Process 

The development of the Third-trimester Pregnancy Knowledge Questionnaire (TPKQ) followed a structured process 

beginning with a review of relevant literature and clinical guidelines to identify key knowledge domains relevant to 

late pregnancy. An initial pool of items was generated to reflect these domains and was subsequently reviewed by an 
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expert panel. Feedback from the expert review informed pregnant women about item refinement, wording 

adjustments, and content alignment prior to pilot administration. 

 

Conceptual Framework and Instrument Development 

 The conceptual framework illustrates maternal knowledge in 

the third trimester as a multidimensional construct that 

underpins health-related decisions and is associated with 

selected maternal and perinatal outcomes. Maternal 

knowledge is conceptualized to encompass understanding of 

pregnancy-related health risks, recognition of danger signs, 

awareness of anemia and nutrition, knowledge of antenatal 

care, vaccination and infection prevention, and preparation 

for childbirth. Informed by prior empirical studies, the 

framework proposes that higher levels of maternal 

knowledge are associated with more appropriate health-

related decisions, including utilization of antenatal care 

services, adherence to iron supplementation, and acceptance 

of recommended vaccinations. These decisions are, in turn, 

associated with maternal and perinatal indicators such as 

anemia status, birth preparedness practices, and health-

related behaviors. The framework does not imply causality 

but provides an evidence-informed structure to guide the 

development of the Third-trimester Pregnancy Knowledge 

Questionnaire (TPKQ) and to support content relevance in 

the context of late pregnancy. The statistical indicators 

presented are drawn from prior studies and are used solely to 

illustrate empirical relevance, not to imply causal 

relationships within the proposed framework.” 

 
Figure 2. Conceptual framework illustrating the relationship between third-trimester maternal knowledge, health-related decisions, and maternal 

and perinatal outcomes. The framework is derived from empirical evidence demonstrating significant associations between maternal knowledge 

and antenatal care utilization (AOR ≈ 3.4), vaccination acceptance (AOR = 2.33), anemia status (OR = 8.2), and selected perinatal indicators 

(effect size d = 1.86) (Arfan et al., 2024; Kassa et al., 2019; Worku et al., 2023; Kurniasari et al., 2025). 

 

Phases of Instrument Development 

The childbirth readiness instrument was developed in the following sequential phases: 

 

 

Phase 1: Conceptualization and Theoretical Grounding 

A literature review on maternal knowledge during the third trimester was 

conducted to identify knowledge areas most relevant to late pregnancy and the 

period approaching childbirth. This process led to the identification of four 

core knowledge dimensions and the development of an initial conceptual 

framework. 

Phase 2: Evidence-Based Item Generation 

Knowledge domains were mapped to empirical findings from previous studies 

to guide item development. Based on this mapping, ten preliminary items were 

generated to reflect factual knowledge across the four dimensions, with all 

items designed as objective knowledge questions. 

Phase 3: Content Validation by Expert Judgment 

Four maternal health experts evaluated each item for relevance, clarity, and 

representativeness. Item Content Validity Index (I-CVI) values were 

calculated, and all items that met acceptable content validity criteria were 

retained for further refinement. 

Phase 4: Instrument Refinement and Scoring 

Item wording was refined based on expert feedback, and the instrument was 

finalized with four dimensions comprising ten items. A dichotomous scoring 

system was established, with correct responses scored as one and incorrect 

responses scored as zero. 

Phase 5: Pilot Testing 

The refined instrument was pilot tested among 110 third-trimester pregnant 

women to assess feasibility, response distribution, and preliminary 

measurement performance. 

Figure 2. Phases of Instrument Development Third-trimester Pregnancy Knowledge Questionnaire 
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Data Collection Procedures 

Data collection was conducted among third-trimester pregnant women who met the inclusion criteria during routine 

antenatal care visits to primary health-care facilities. The participants were recruited using a purposive approach. 

Prior to questionnaire administration, all eligible participants received a clear explanation of the study objectives, 

procedures, and data confidentiality. Participation was voluntary, and written informed consent was obtained before 

data collection, which was administered either in printed or electronic format and self-completed by the participants. 

Assistance from the researcher or trained health personnel was provided when necessary to ensure comprehension of 

instructions. All items were completed in a single session, and discussions among participants during the 

questionnaire completion were not permitted. Questionnaire completeness was verified at the time of data collection 

to ensure that no missing responses were recorded. 

 

Validity and Reliability Testing of the Instrument 

Validity and reliability testing were conducted as part of the pilot study to evaluate the preliminary performance and 

feasibility of the Third-trimester Pregnancy Knowledge Questionnaire (TPKQ) prior to further psychometric 

validation. 

 

Validity Assessment 

Content validity was assessed by expert judgment. Four maternal health experts evaluated each item in terms of the 

relevance, clarity, and representativeness of the construct being measured. Item evaluation was conducted using a 

four-point relevance scale, with higher scores indicating greater relevance. The Item Content Validity Index (I-CVI) 

was calculated as the proportion of experts assigning a relevance rating of 3 or 4 to each item. Scale-level content 

validity was calculated using the averaging method (S-CVI/Ave). Items meeting acceptable content validity 

thresholds were retained for subsequent analysis, and response-based validity was examined using pilot data through 

descriptive statistics and corrected item–total correlation analysis. Items demonstrating adequately corrected item–

total correlations were considered to have acceptable discriminative ability and were retained in the instrument. 

 

Reliability Assessment 

The internal consistency reliability of the TPKQ was evaluated using Cronbach’s alpha for the dichotomously 

scored items. This analysis assessed the extent to which the items consistently measured maternal knowledge during 

the third trimester of pregnancy. An acceptable reliability coefficient was interpreted as evidence of sufficient 

internal consistency during the pilot-testing stage. 

 

Data Analysis 

Data analysis was performed using a statistical software. Participant characteristics were summarized using 

descriptive statistics including frequencies, percentages, means, and standard deviations. The TPKQ scores were 

calculated by summing the number of correct responses across all items, resulting in a total score ranging from 0 to 

10. Content validity results were reported using the I-CVI and S-CVI/Ave values, while response-based validity was 

evaluated through corrected item–total correlations. The internal consistency reliability was reported using 

Cronbach’s alpha. All analyses focused on assessing the preliminary measurement properties of the instrument and 

were not intended to test causal relationships among variables. 

 

Ethical Considerations 

This study was approved by the Research Ethics Committee of the Health Polytechnic of the Ministry of Health, 

Semarang. All participants voluntarily participated after receiving a clear explanation of the study objectives and 

procedures. Confidentiality and anonymity of the data were maintained. 

 

3. RESULTS AND DISCUSSION  

RESULTS 

Participant Characteristics 

A total of 110 pregnant women in their third trimester were included in the pilot testing of the Third-trimester 

Pregnancy Knowledge Questionnaire (TPKQ). The participants represented a range of maternal ages, gestational 

stages within the third trimester, educational backgrounds, and parity statuses. The distribution of the participant 

characteristics is presented in Table 1. 

Table 1. Sociodemographic and Obstetric Profile of Pilot Study Participants (n = 110) 

Characteristic Category n (%) 

Maternal age (years) 20–29 44 (40.0) 

30–40 66 (60.0) 

Gestational age (weeks) 28–32 51 (46.4) 

33–36 37 (33.6) 

≥37 22 (20.0) 

Educational attainment Secondary or below 62 (56.4) 
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Characteristic Category n (%) 

Higher education 48 (43.6) 

Parity status Primigravida 48 (43.6) 

Multigravida 62 (56.4) 

Most participants were aged between 30 and 40 years, accounting for 60.0% of the sample, whereas 40.0% were 

aged 20–29 years. Nearly half of the respondents were at 28–32 weeks of gestation, followed by those at 33–36 and 

≥37 weeks. More than half of the participants had an educational level of secondary school or below, and slightly 

more than half were multigravida. This distribution reflects a heterogeneous group of pregnant women in their third 

trimester, and supports the feasibility of using the TPKQ across varying maternal backgrounds in the pilot setting. 

 

Content Validity Assessment 

Content validity was evaluated using an expert panel of four maternal health experts. Each item is rated on a 4-point 

scale. The Item Content Validity Index (I-CVI) was calculated as the proportion of experts assigning a relevance 

score of 3 or 4 to each item. 

 

Table 2. Expert-Based Content Validity of the TPKQ (I-CVI) 

Dimension Item Code I-CVI Expert Decision 

Danger Signs & Care-Seeking DS-1 1.00 Retained  
DS-2 1.00 Retained  
DS-3 0.75 Retained 

Birth Preparation & Planning BP-1 1.00 Retained  
BP-2 0.75 Retained  
BP-3 1.00 Retained 

Preventive Care Before Birth PC-1 1.00 Retained  
PC-2 0.75 Retained 

Maternal Conditions Affecting Labor MC-1 1.00 Retained  
MC-2 1.00 Retained 

The content validity of the Third-trimester Pregnancy Knowledge Questionnaire (TPKQ) was evaluated through 

expert judgment involving four maternal health experts with academic and clinical experience. Each item was 

independently assessed for relevance using a four-point rating scale, and the Item Content Validity Index (I-CVI) 

was calculated as the proportion of experts assigning a relevance score of either 3 or 4. The results demonstrated that 

all ten items achieved acceptable content validity. Most items had an I-CVI value of 1.00, indicating unanimous 

agreement among experts regarding item relevance. Three items (DS-3, BP-2, and PC-2) obtained an I-CVI of 0.75, 

reflecting agreement from three out of the four experts, which remains acceptable for a four-expert panel. No items 

fell below the recommended retention threshold and all items were retained for pilot testing. 

At the scale level, the content validity index calculated using the average method (S-CVI/Ave) was 0.93, indicating 

excellent overall content validity of the TPKQ at the pilot stage. These findings suggest that the items adequately 

represent the intended knowledge domains relevant to pregnant women in their third trimester. 

 

Response-Based Validity  

Response-based validity was examined using descriptive statistics and corrected item–total correlations.  

 

Table 3. Response-Based Validity of TPKQ Items (Pilot Study, n = 110) 

Dimension Item Code Mean SD Corrected Item–Total r Decision 

Danger Signs & Care-Seeking DS-1 0.82 0.39 0.46 Valid  
DS-2 0.77 0.42 0.43 Valid  
DS-3 0.72 0.45 0.41 Valid 

Birth Preparation & Planning BP-1 0.79 0.41 0.44 Valid  
BP-2 0.68 0.47 0.38 Valid  
BP-3 0.73 0.45 0.40 Valid 

Preventive Care Before Birth PC-1 0.70 0.46 0.36 Valid  
PC-2 0.71 0.45 0.37 Valid 

Maternal Conditions Affecting Labor MC-1 0.78 0.41 0.42 Valid  
MC-2 0.77 0.42 0.41 Valid 

Response-based validity was examined using descriptive statistics and corrected item–total correlations derived 

from pilot data collected from 110 pregnant women during their third trimester. Item means ranged from 0.68 to 

0.82, indicating adequate variability in response patterns, and suggesting that items were neither excessively easy 

nor overly difficult for the target population. The Corrected item–total correlation coefficients ranged from 0.36 to 

0.46 across all items. All items exceeded the commonly accepted minimum threshold of 0.30, indicating satisfactory 

item discrimination and meaningful contribution to the overall scale. Based on these results, all ten items were 

classified as valid at the response level and retained for further analysis. 
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Internal Consistency Reliability 

The internal consistency reliability of the TPKQ was assessed using Cronbach’s alpha for the dichotomous items. 

 

Table 4. Internal Consistency Reliability of the TPKQ  

Scale Number of Items Cronbach’s α Item–Total Correlation Range 

TPKQ (Total Scale) 10 0.81 0.36–0.46 

 

The internal consistency reliability of the TPKQ was assessed using Cronbach’s alpha for the dichotomously scored 

items. The total scale demonstrated a Cronbach’s alpha coefficient of 0.81, indicating good internal consistency for 

the pilot-stage instrument. Item–total correlation values ranged from 0.36 to 0.46, further supporting the 

homogeneity of the items in measuring a common underlying construct of maternal knowledge during the third 

trimester. These results suggest that the TPKQ exhibits adequate reliability for preliminary use and warrants further 

psychometric evaluation using larger samples. 

 

Dimension-Level Descriptive Scores 

Mean scores were calculated for each knowledge dimension to explore the patterns of maternal knowledge during 

the third trimester. 

 

Table 5. Dimension-Level Descriptive Statistics of TPKQ Scores 

Dimension Item Codes Mean SD 

Danger Signs & Care-Seeking DS-1–DS-3 2.31 0.62 

Birth Preparation & Planning BP-1–BP-3 2.08 0.71 

Preventive Care Before Birth PC-1–PC-2 1.41 0.58 

Maternal Conditions Affecting Labor MC-1–MC-2 1.56 0.49 

Total TPKQ Score All items 7.36 1.48 

 

A descriptive analysis was conducted to examine the patterns of maternal knowledge across the four dimensions of 

the TPKQ. Among the dimensions, the highest mean score was observed for danger signs and career seeking (mean 

= 2.31, SD = 0.62), indicating relatively stronger knowledge of recognizing critical warning signs and appropriate 

care-seeking behaviors. This was followed by Birth Preparation and Delivery Planning (mean = 2.08; SD = 0.71). 

Lower mean scores were observed for Preventive Care Before Birth (mean = 1.41, SD = 0.58), suggesting potential 

gaps in the knowledge related to preventive interventions during late pregnancy. Maternal Conditions Affecting 

Labor Outcomes dimension demonstrated a moderate mean score (mean = 1.56, SD = 0.49). The overall mean total 

TPKQ score was 7.36 (SD = 1.48) out of a possible score of 10, reflecting moderate to high overall knowledge 

levels among the pilot participants while also highlighting variability across domains. Overall, TPKQ demonstrated 

strong preliminary measurement properties. All items met the acceptable content validity criteria, showed adequate 

response-based validity, and contributed to a reliable total scale. Dimension-level scores indicated variability across 

domains, with relatively higher knowledge observed in danger sign recognition and lower scores in preventive care 

knowledge, thus supporting the multidimensional structure of the instrument. 

 

DISCUSSION 

Principal Findings 

This study aimed to develop and conduct a pilot evaluation of the third-trimester pregnancy knowledge 

questionnaire (TPKQ) as an instrument designed to assess maternal knowledge during late pregnancy. Overall, the 

findings indicate that TPKQ demonstrates strong preliminary measurement properties. All items achieved 

acceptable content validity based on expert judgment. Response-based analyses supported item-level performance, 

and internal consistency reliability reached a satisfactory level for a pilot-stage instrument. These results suggest that 

the TPKQ is a feasible and conceptually sound tool for assessing knowledge in pregnant women in their third 

trimester. 

 

Content Validity and Conceptual Relevance 

The content validity assessment showed that all items met acceptable I-CVI thresholds, with most items receiving 

unanimous agreement from experts regarding their relevance. The high scale-level content validity index (S-

CVI/Ave = 0.93) indicated that the items adequately represented essential knowledge domains relevant to late 

pregnancy. This finding aligns with methodological recommendations that emphasize expert review as a critical step 

in early-stage instrument development to ensure conceptual clarity and content relevance (Boateng et al., 2018). 

Importantly, the four dimensions underlying the TPKQ—danger signs and care-seeking, birth preparation and 

delivery planning, preventive care before birth, and maternal conditions affecting labor outcomes—were derived 

directly from empirical evidence. Previous studies have consistently demonstrated associations between maternal 

knowledge in these domains and outcomes such as readiness for childbirth, utilization of antenatal care services, 
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adherence to preventive interventions, and maternal health indicators (Bhattacharya et al., 2022; Kassa et al., 2019; 

Patel et al., 2022). The expert agreement observed in this study supports the relevance of these domains in assessing 

knowledge in the third trimester. 

 

Response-Based Validity and Item Performance 

Response-based validity analysis indicated that all items exhibited adequate variability and acceptable corrected 

item–total correlations. The observed correlation coefficients exceeded the commonly recommended minimum 

thresholds, suggesting that each item meaningfully contributed to the overall construct of maternal knowledge. 

These findings indicate that the items were neither overly difficult nor trivial for the target population, which is a 

key consideration in pilot instrument development. The use of objective multiple-choice items with dichotomous 

scoring further strengthens the interpretability of the results. Objective knowledge formats are widely recommended 

for assessing factual knowledge as they reduce subjective bias and allow clearer differentiation between correct and 

incorrect understanding (Kassa et al., 2019; Worku et al., 2023). The satisfactory item performance observed in this 

study supports the appropriateness of this format for measuring maternal knowledge during late pregnancy. 

 

Internal Consistency Reliability 

The TPKQ demonstrated good internal consistency with a Cronbach’s alpha coefficient of 0.81. This value is 

considered acceptable for a pilot-stage instrument, and indicates that the items function cohesively to measure a 

common underlying construct. Although high reliability alone does not guarantee validity, the combination of 

acceptable reliability and strong content validity provides preliminary evidence that the TPKQ is internally coherent 

and suitable for further testing. Comparable studies assessing maternal knowledge using structured questionnaires 

have reported similar reliability estimates in the pilot stage (Bhattacharya et al., 2022; Monteiro et al., 2023), 

suggesting that the reliability observed in this study is consistent with existing research in the field. 

 

Patterns of Maternal Knowledge Across Dimensions 

Dimension-level descriptive analysis revealed variations in knowledge across domains. Higher mean scores were 

observed in the domains of danger signs and care-seeking, as well as birth preparation and delivery planning, 

indicating relatively stronger awareness in areas closely related to immediate pregnancy risks and childbirth 

readiness. In contrast, lower mean scores were observed for preventive care before birth, suggesting potential gaps 

in knowledge related to antenatal preventive interventions. These findings are consistent with prior studies reporting 

that while pregnant women may recognize obvious danger signs, knowledge related to preventive care, —such as 

the purpose of antenatal visits, supplementation, and vaccination, is often less well understood (Kassa et al., 2025; 

Worku et al., 2023). The ability of the TPKQ to capture such variability supports its potential usefulness in 

identifying domain-specific knowledge gaps during late pregnancy. 

 

Implications for Research and Practice 

The development of the TPKQ addresses an important gap in the literature, namely the lack of a concise and phase-

specific instrument for assessing maternal knowledge during the third trimester. By focusing on knowledge domains 

that are directly relevant to the childbirth period, the TPKQ offers a targeted approach that may complement broader 

pregnancy knowledge assessments. The TPKQ provides a foundation for future psychometric validation studies, 

including factor analysis and testing across diverse populations. In practice, the instrument may support needs 

assessment and the design of targeted educational interventions aimed at improving maternal knowledge in late 

pregnancy, particularly in areas related to preventive care and preparedness for delivery. 

 

Limitations and Future Directions 

This study had several limitations. First, this study was conducted as a pilot study with a single sample of pregnant 

women recruited from primary health-care settings, which may limit its generalizability. Second, the study focused 

on preliminary measurement properties and did not assess construct validity or test–retest reliability. Third, the 

cross-sectional nature of the pilot data precludes examination of the relationships between knowledge scores and 

clinical outcomes. Future studies should involve larger and more diverse samples to further evaluate the 

psychometric properties of the TPKQ, including its factor structure, measurement invariance, and predictive 

validity. Longitudinal designs may also help clarify how maternal knowledge assessed by the TPKQ relates to 

health behaviors and outcomes over time. 

 

4. CONCLUSION  

In conclusion, this pilot study provides preliminary evidence that the Third-trimester Pregnancy Knowledge 

Questionnaire (TPKQ) is a feasible, content-valid, and reliable instrument for assessing maternal knowledge during 

late pregnancy. The findings support its potential utility as a research and screening tool, underscoring the need for 

further validation before its widespread application. 

 

 



 

Int Jou of PHE                                                                                                                                                           16 

 

ACKNOWLEDGEMENTS  

The authors sincerely thank the pregnant women who generously participated in this study and contributed their 

time to pilot testing of the instrument. Appreciation was also extended to the Semarang Regency Health Office and 

the personnel of the participating community health centers for their assistance and cooperation during the data 

collection process. The institutional support provided by Lincoln University College, Malaysia, is gratefully 

acknowledged. The authors also wish to acknowledge the members of the expert panel for their constructive input 

and professional guidance throughout the stages of instrument development and content validation. This study was 

approved by the institutional ethics committee. 

 

REFERENCES (10 PT) 

1. Arfan, I., Marlenywati, M., Saleh, I., Rizky, A., & Marlina, M. (2024).The risk factors for anemia in 

women at third trimester of pregnancy in the primary health center of Tanjung Sekayam: A case–control 

study. Amerta Nutrition, 8(1), 37–44.https://doi.org/10.20473/amnt.v8i1SP.2024.37-44 

2. Bhattacharya, S., Dutta, B., & Mondal, S. C. (2022). Knowledge and practice of birth preparedness and 

complication readiness (BPACR) among primigravida women: A cross-sectional study. Journal of 

Gerontology & Geriatric Research, 19(7), 14–22. https://doi.org/10.29252/jgbfnm.19.7.14 

3. Dikgale, B., Dlakavu, F., Masenge, A., de Gouveia, S., Adam, S. (2024). Pregnant women’s dietary 

patterns and knowledge of gestational weight gain: a  cross-sectional study. International Journal of 

Gynecology & Obstetrics, 166(2): 1–9.https://doi.org/10.1002/ijgo.15462 

4. Duneeh, R. V., Vikpebah, D., & Mensah, A. (2025). Anemia among pregnant women attending antenatal 

care in Ghana. Anemia, 2025, Article 8894312.https://onlinelibrary.wiley.com/doi/10.1111/ana.2025 

5. Egloff, C., Couffignal, C., Cordier, A. G., Deruelle, P., Sibiude, J., Anselem, O., Benachi, A., Mandelbrot, 

L. (2022). Pregnant women’s perceptions and acceptance of COVID-19 vaccination. Vaccines, 10(3), 1–13. 

https://www.mdpi.com/2076-393X/10/3/398 

6. Egloff, C., Mandelbrot, L., & Benachi, A. (2022).Knowledge gaps and vaccine hesitancy among pregnant 

women during the COVID-19 pandemic. Human Vaccines & Immunotherapeutics, 18(5), 1–9. 

https://doi.org/10.1080/21645515.2022.2057006 

7. Kassa, Z. Y., Awraris, T. T., Daba, A. K. & Tenaw, Z. (2019). Compliance with iron folic acid and 

associated factors among pregnant women through pill count in Hawassa City, South Ethiopia: A 

community-based cross-sectional study. International Journal for Equity in Health, 18, Article 14. 

https://doi.org/10.1186/s12978-019-0679-8 

8. Kassa, Z. Y., Awraris, T., Daba, A. K., Tenaw, Z. (2025). Compliance with ≥8 antenatal care contacts and 

associated factors among postnatal Ethiopian women BMC Pregnancy and Childbirth, 25, Article 91. 

https://doi.org/10.1186/s12884-025-07953-x 

9. Krishnaswamy, S., Wallace, E. M., Giles, M. L. (2019). Pelvic floor knowledge and antenatal education 

needs among pregnant women. Australian and New Zealand Journal of Obstetrics and Gynaecology, 59(6), 

1–8. https://doi.org/10.1111/ajo.12888 

10. Krishnaswamy, S., Wallace, E. M., Buttery, J., Giles, M. L. (2019). Knowledge of pelvic floor disorders in 

pregnant women. International Urogynecology Journal, 30(4), 601–608. https://doi.org/10.1007/s00192-

018-3761-5 

11. Kurniasari, L., Nugraheni, S. A., Kartasurya, M. I., Agushybana, F. (2025). Reducing low birth weight 

through integrated learning groups: A pregnancy education house approach.The Open Public Health 

Journal, 18, 1–12. https://doi.org/10.2174/0118749445361786250102072927 

12. Messito, M. J., Gross, R. S., Mendelsohn, A. L. (2020). Maternal nutrition knowledge and infant feeding 

practices in low-income populations. Public Health Nutrition, 23(9), 1–10. 

https://doi.org/10.1017/S1368980019005073 

13. M. J. Messito, M. W. Katzow, A. L. Mendelshon and R. S Gross, (2020). Starting early program impacts 

on feeding at 10 months of age: A randomized controlled trial. Childhood Obesity, 16(5), 1–10. 

https://doi.org/10.1089/chi.2019.0236 

14. Monteiro, S., Gonçalves, A., Torrão, M. M., Costa, V., & Almeida, A. D. (2023).Knowledge of 

cytomegalovirus and available prevention strategies in pregnancy: A cross-sectional study in Portugal. 

Journal of Maternal-Fetal & Neonatal Medicine, 36(1), 1–9. 

https://doi.org/10.1080/14767058.2023.2183754 

15. Monteiro, S., Gonçalves, A., Torrão, M. M., Costa, V., & Almeida, A. D. (2023).Factors associated with 

anemia in pregnant women attending primary healthcare centers in Ibeju-Lekki, Nigeria. BMC Pregnancy 

and Childbirth, 23, Article 112. https://doi.org/10.1186/s12884-023-05321-6 

16. Pamidi, S., & Kimoff, R. J. (2018).Maternal sleep-disordered breathing. Chest, 153(1), 1–

10.https://doi.org/10.1016/j.chest.2017.10.011 

17. Pamidi, S., Kimoff, R. J., & Sarno, L. (2018).Knowledge and attitudes related to influenza vaccination 

during pregnancy. Vaccine, 36(45), 6735–6742. https://doi.org/10.1016/j.vaccine.2018.09.032 

https://doi.org/10.1002/ijgo.15462
https://www.mdpi.com/2076-393X/10/3/398


 

Int Jou of PHE                                                                                                                                                           17 

 

18. Patel, G., Modi, A., & Kosambiya, J. K. (2022). Determinants of birth preparedness and complication 

readiness among antenatal women. Journal of Community Health, 47(4), 1–9. 

https://doi.org/10.1007/s10900-022-01064-7 

19. Patel, G., Patel, H., Modi, A., Mukherjee, A., Kosambiya, J. K. (2022). Birth preparedness and 

complication readiness among pregnant women attending an urban health center in Surat, India. National 

Journal of Community Medicine, 13(11), 364–370. https://doi.org/10.55489/njcm.131120222364 

20. Sarno, L., Borrelli, P., Mennitti, C., Gentile, A., Calvanese, M., Orlandi, G., Angelino, A., & Guida, M. 

(2024).Adherence to physical activity among pregnant women in Southern Italy: Results of a cross-

sectional survey. Midwifery, 129, Article 104102. https://doi.org/10.1016/j.midw.2024.104102 

21. Skjold, I., Benvenuti, M. B., Haakstad, L. A. H. (2024). Why do so many pregnant women give up 

exercising ? Women and Birth, 37(1), 1–8. https://doi.org/10.1016/j.wombi.2023.06.004 

22. Whitaker, K. M., Jones, M. A., Smith, K., Catov, J., Feghali, M., Kline, C. E., Santillan, M., Santillan, D., 

Zimmerman, B., & Barone Gibbs, B. B. (2023). Factors associated with prenatal COVID-19 vaccination 

among pregnant women in Taiwan. BMC Pregnancy and Childbirth, 23, Article 231. 

https://doi.org/10.1186/s12905-023-02331-1 

23. Worku, B. T., Abdulahi, M., Tsega, M., Edilu, B., Ali, R., Habte, M. B. (2023). Intention to take the 

COVID-19 vaccine and associated factors among pregnant women attending antenatal care in Bahir Dar 

City, Northwest Ethiopia. BMC Pregnancy and Childbirth, 23, Article 487. https://doi.org/10.1186/s12884-

023-05645-3 

24. Zasztowt-Sternicka, M., Ziółkowska, A., Rząd, M., Szymusik, I., Hallmann-Szelińska, E., Brydak, L., & 

Nitsch-Osuch, A. (2025).Immunogenicity of inactivated quadrivalent influenza vaccines in pregnant 

women. Vaccine, 43(2), 1–9.https://doi.org/10.1016/j.vaccine.2025.127047 

 
 

 

 


