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ABSTRACT 

Background: Prenatal visits play a crucial role in the early detection of pregnancy complications, significantly 

reducing maternal and neonatal morbidity and mortality. These visits provide vital information about warning 

signs and care for potential complications, thereby contributing to lower maternal mortality rates. One important 

aspect of monitoring is the assessment of fetal heart rate (FHR), which indicates fetal well-being. The Poltekkes 

Aceh-DJJ (PolAc-D) is a tool designed for monitoring fetal well-being through FHR. This study aimed to 

implement the PolAc-D tool to improve maternal and fetal health services in the working area of the Health 

Center Langsa Lama. 

Methods: Using a Mixed Method Research approach, the study employed a Cross-Sectional design with a One 

Group Pretest-Posttest technique. The population included all midwives in the Puskesmas Langsa Lama area. 

Variables assessed included midwives' knowledge, skills, behavior, and attitudes toward providing prenatal 

care, measured through checklists, interviews, and questionnaires. Data analysis utilized both Parametric 

(Paired T-test) and Non-Parametric (Wilcoxon Test) methods. 

Results: Results indicated significant improvements: midwives' knowledge scores increased from 8.05 to 12.37 

(p-value = 0.000), skills improved from 43.79 to 83.53 (p-value = 0.000), behavior scores rose from 6.39 to 

12.08 (p-value = 0.000), and attitudes increased from 6.50 to 12.08 (p-value = 0.000). These findings suggest 

that the implementation of the PolAc-D tool effectively enhances midwives' competencies in delivering prenatal 

care, thus fostering better maternal and fetal health outcomes. 

Conclusions: Prenatal visits and the use of the Poltekkes Aceh-DJJ (PolAc-D) tool for monitoring fetal heart 

rate (FHR) significantly enhance midwives' competencies in providing prenatal care. The results indicate 

improvements in midwives' knowledge, skills, behavior, and attitudes. 

 

1. Introduction 

Data on maternal and infant mortality in Indonesia highlights serious challenges in public health(Stiyaningsih 

et al., 2017; Titaley et al., 2008). The Maternal Mortality Ratio (MMR) in 2020 was estimated to be around 305 

per 100,000 live births, with the primary causes linked to pregnancy complications such as bleeding, infections, 

and hypertension(Ahmed et al., 2019; Sheiham & Watt, 2000; Syairaji et al., 2024). Meanwhile, the Infant 

Mortality Rate (IMR) was approximately 24 per 1,000 live births, caused by complications at birth and other 

health issues. One effort to reduce maternal and infant mortality is through monitoring via prenatal visits. These 

visits play a crucial role in the early detection of pregnancy complications. During these visits, information 

about danger signs and care for complications is provided, which can help reduce morbidity and mortality rates 

among mothers and infants, significantly lowering the maternal mortality rate(Faradisa et al., 2017; Situmorang 

et al., 2022; Wayan et al., n.d.) 

 Fetal health monitoring, also known as fetal well-being monitoring, is vital for managing pregnancy and 

childbirth to minimize the risk of fetal death. This monitoring enables healthcare providers to predict the 

appropriate timing for pregnancy termination if necessary. Key indicators of fetal well-being include breathing 

movements, fetal movements, fetal tone, fetal heart rate, and amniotic fluid volume(Hamelmann et al., 2020; 

Matonia et al., 2020; Utomo et al., 2021). One important method of fetal well-being monitoring is through the 

assessment of fetal heart rate (FHR). FHR serves as a crucial indicator of life within the womb and provides 

vital information about the health status of the fetus(Aplikasi et al., 2022; Chiera et al., 2020; Triyuliandari et 

al., 2023). Monitoring FHR not only helps identify whether the fetus is developing properly but also allows for 

the early detection of potential problems, such as fetal distress or growth disorders. The process of evaluating 

FHR can be conducted by trained healthcare professionals, including doctors and midwives, using techniques 

such as Doppler ultrasound(Chiera et al., 2020; Rahmawati et al., 2019). Typically, fetal heartbeats can be 

detected starting around the 11th week of gestation. One device currently being developed to detect fetal heart 
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rate is the Poltekkes Aceh-DJJ (PolAc-D).  

This tool is designed for monitoring fetal well-being and measuring fetal heart rate. It has been developed and 

tested according to its intended functions and has proven effective for use by pregnant women. A key advantage 

of this device is that monitoring results are recorded directly into a web application, allowing pregnant women, 

midwives, and doctors to track fetal development at any time. The aim of this study is to evaluate the 

effectiveness of the implementation of the Poltekkes Aceh-DJJ (PolAc-D) fetal well-being monitoring tool in 

enhancing midwives' skills and the quality of maternal healthcare services, as well as to analyze the impact of 

using the web application for monitoring fetal development by pregnant women, midwives, and doctors. 

2. Methodology 

The research method employed in this study is a Mixed Method Research approach, which combines both 

qualitative and quantitative methods. The study utilizes a Cross-Sectional design with a One Group Pretest-

Posttest technique. Research was conducted in the working area of the Langsa Lama Health Center. The 

population for this study consists of all midwives in the Langsa Lama region. The variables observed include 

the knowledge of midwives (assessed through a checklist of 15 questions), skills (15 questions), behaviors (15 

questions), and attitudes (15 questions) related to midwifery services. Data collection techniques involved 

observations using checklists, interviews, and the distribution of questionnaires. Data analysis was conducted 

using Parametric Tests (Paired T-test) or Non-Parametric Tests (Wilcoxon Test). In the first year, the validity 

of the instruments was tested, and necessary improvements were made.  

The initial distribution of the questionnaire (pretest) was followed by training on the use of the Poltekkes Aceh-

DJJ (PolAc-D) tool. This process aimed to evaluate the effectiveness of using the Poltekkes Aceh-DJJ (PolAc-

D) through qualitative methods, specifically in-depth interviews. After the training, the questionnaire was 

distributed again (posttest) to assess any changes. In the second year, the implementation of the Poltekkes Aceh-

DJJ (PolAc-D) tool by midwives focuses on monitoring the well-being of mothers and fetuses. This initiative 

aims to enhance the quality of maternal and fetal care by providing midwives with an effective tool to assess 

and monitor health parameters. Midwives will utilize the PolAc-D tool during routine prenatal visits, enabling 

them to track vital signs and other health indicators. The goal is to ensure early detection of any potential 

complications, thereby improving maternal and fetal health outcomes. Training sessions will continue to support 

midwives in effectively using the tool and interpreting the collected data. 

3. Result  

Data Analysis Results 

The analyzed data is presented in the table below: 

Table 1. Frequency Distribution of Respondent Characteristics by Age, Education, and Years of Service 

Characteristics f % 

Age 
  

21-30 Years 7 18.4 

31-40 Years 21 55.3 

41-50 Years 10 26.3 

Education 
  

Diploma Midwifery 26 68.4 

Bachelor  Midwifery 12 31.6 

Years of Service 
  

10-20 Years 23 60.5 

21-30 Years 11 28.9 

31-40 Years 4 10.5 

Based on the table above, it can be observed that the majority of the midwives are aged between 31-40 years, 

accounting for 55.3%. Regarding educational background, the majority have a D3 Midwifery degree, 

representing 68.4%. In terms of years of service, most midwives have worked for 10-20 years, which accounts 

for 60.5%.  
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Table 2. Normality Test for Pretest and Posttest Data on Knowledge, Skills, Behavior, and Attitude 

Variables 

Variable Group df Sig. Description 

Knowledge Pretest 38 .127 Normal  
Posttest 38 .048 Not Normal 

Skills Pretest 38 .587 Normal  
Posttest 38 .066 Normal 

Behavior Pretest 38 .002 Not Normal  
Posttest 38 .092 Normal 

Attitude Pretest 38 .053 Normal  
Posttest 38 .059 Normal 

Based on the table above, it can be seen that for the knowledge variable, the pretest data is normally distributed, 

as indicated by a p-value greater than 0.05. However, the posttest data for knowledge is not normally distributed, 

as the p-value is less than 0.05. For the skills variable, both the pretest and posttest data are normally distributed, 

with p-values greater than 0.05. In the case of the behavior variable, the pretest data is not normally distributed, 

with a p-value less than 0.05, while the posttest data is normally distributed, with a p-value greater than 0.05. 

For the attitude variable, both the pretest and posttest data are normally distributed, as the p-values are greater 

than 0.05. 

Table 3. The Impact of Polac-D Implementation Training on Respondents' Knowledge, Skills, Behavior, 

and Attitude 

Variable Group Mean Difference Sig. 

Knowledge Pretest 8.05 -4.316 0.000  
Posttest 12.37 

  

Skills Pretest 43.79 -39.737 0.000  
Posttest 83.53 

  

Behavior Pretest 6.39 -5.684 0.000  
Posttest 12.08 

  

Attitude Pretest 6.50 -5.579 0.000  
Posttest 12.08 

  

Based on the table 3 above, it is evident that: For the knowledge variable, the mean score during the pretest was 

8.05, which increased to 12.37 after the training. This indicates that the training effectively enhanced the 

midwives' knowledge in providing antenatal care using the Polac-D approach. The statistical test yielded a p-

value of 0.000, leading to the conclusion that the Polac-D implementation training significantly influenced the 

midwives' knowledge. Regarding the skills variable, the mean score during the pretest was 43.79, which rose to 

83.53 after the training. This suggests that the training effectively improved the midwives' skills in providing 

antenatal care using the Polac-D approach. The statistical test yielded a p-value of 0.000, confirming that the 

Polac-D implementation training had a significant impact on the midwives' skills. For the behavior variable, the 

mean score during the pretest was 6.39, which increased to 12.08 after the training. This indicates that the 

training effectively enhanced the midwives' behavior in providing antenatal care using the Polac-D approach. 

The statistical test yielded a p-value of 0.000, supporting the conclusion that the Polac-D implementation 

training significantly influenced the midwives' behavior. Regarding the attitude variable, the mean score during 

the pretest was 6.50, which rose to 12.08 after the training. This suggests that the training effectively improved 

the midwives' attitudes in providing antenatal care using the Polac-D approach. The statistical test yielded a p-

value of 0.000, confirming that the Polac-D implementation training had a significant impact on the midwives' 

attitudes. 

4. Discussion 

The research results indicate that for the knowledge variable, the mean score during the pretest was 8.05, which 

increased to 12.37 after the training. This suggests that the training effectively enhances midwives' knowledge 

in providing maternity care during pregnancy using the Polac-D method. The statistical test yielded a p-value 

of 0.000, allowing us to conclude that the implementation training of Polac-D significantly affects midwives' 

knowledge. For the skills variable, the pretest mean score was 43.79, which rose to 83.53 following the training. 

This indicates that the training improves midwives' skills in delivering maternity care during pregnancy with 

the use of Polac-D. The statistical analysis also resulted in a p-value of 0.000, confirming that the 
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implementation training of Polac-D has a significant impact on midwives' skills. Regarding the behavior 

variable, the mean score in the pretest was 6.39, which increased to 12.08 after the training. This implies that 

the training enhances midwives' behavior in providing maternity care during pregnancy with Polac-D. The 

statistical test provided a p-value of 0.000, leading to the conclusion that the Polac-D implementation training 

positively influences midwives' behavior. 

Lastly, for the attitude variable, the pretest mean score was 6.50, which increased to 12.08 after the training. 

This indicates that the training improves midwives' attitudes in providing maternity care during pregnancy using 

Polac-D. The statistical analysis yielded a p-value of 0.000, confirming that the implementation training of 

Polac-D significantly affects midwives' attitudes. The Poltekkes Aceh-DJJ (PolAc-D) is a fetal well-being 

monitoring device that assesses fetal heart rate. This health tool has been designed and constructed in accordance 

with its intended functions. It has undergone trials and evaluations, demonstrating its effectiveness for use with 

pregnant women. While the functionality of this device is similar to other fetal heart rate monitors for monitoring 

the well-being of both the fetus and the mother, a distinguishing feature of the PolAc-D is its ability to record 

monitoring results directly into a specially designed web application. With this system, pregnant women, 

midwives, and doctors can monitor health developments in real-time, facilitating early detection of potential 

issues. The better the role of healthcare providers in educating about fetal movement monitoring, the more 

effective the self-assessment conducted by pregnant women, which in turn can enhance fetal well-being. 

Various studies in the health field indicate that many frontend Healthcare Intelligence System applications have 

been developed and have undergone Blackbox Testing, as well as being adjusted based on data obtained from 

prototypes(Assadullah, 2019; Bote-Curiel et al., 2019). This application is integrated with the backend through 

a designed API, allowing for efficient and secure data exchange. With this system, both pregnant women and 

midwives can effectively monitor the health of mothers and children, improving communication and 

collaboration in healthcare(Balakrishnan et al., 2016; Chib, 2010; Rowe BA et al., 2002). The counseling 

activities conducted also showed significant results in enhancing the knowledge of pregnant women. This is 

evident from the evaluations carried out through question-and-answer sessions with participants, where 

pregnant women could ask questions and receive clarification about the importance of health monitoring during 

pregnancy(Chang et al., 2018; Ten Hoope-Bender et al., 2014). This increase in knowledge not only contributes 

to better self-assessment but also equips pregnant women with the necessary information to make informed 

decisions regarding their health and that of their fetus. 

5. Conclusion and future scope 

The implementation of the Poltekkes Aceh-DJJ (PolAc-D) tool has significantly improved the knowledge, 

skills, behavior, and attitudes of midwives in providing prenatal care, as shown by the training outcomes. To 

sustain these improvements, ongoing training and regular refresher courses are essential. Additionally, 

continuous monitoring and evaluation of the tool's impact on maternal and fetal health should be established. 

Engaging the community to raise awareness among pregnant women about the importance of prenatal care is 

crucial. Furthermore, integrating the PolAc-D tool into standard healthcare practices across all facilities will 

enhance its accessibility. Finally, further research should investigate the long-term effects of this training on 

midwives’ practices and health outcomes, allowing for potential scaling in other regions. By adopting these 

measures, healthcare providers can significantly enhance maternal and fetal care quality, ultimately improving 

health outcomes for mothers and their infants. 
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