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ABSTRACT

Postpartum hemorrhage (PPH) remains the leading cause of maternal mortality globally, including in
Indonesia, where it accounts for 30.3% of maternal deaths. While PPH often occurs suddenly, its risk can be
predicted at the time of hospital admission through systematic screening. However, the effectiveness of such
screening depends on healthcare worker compliance, which can be hindered by administrative burdens. This
study aims to evaluate the effectiveness of implementing a digital-based PPH admission screening tool in
improving staff compliance and reducing PPH incidence at Muhammadiyah Gresik Hospital. Using an action
research methodology under the Plan-Do-Study-Act (PDSA) framework, the study was conducted in two
cycles. Cycle 1 employed a manual (paper-based) screening form, while Cycle 2 introduced a fully digital
format. The study population included all maternity patients admitted during the intervention periods, with
total sampling applied. Data were collected through direct observation, medical record audits, and hospital
quality reports, and analyzed descriptively by comparing compliance and PPH rates across cycles. The
findings indicate that the transition to a digital format significantly increased staff compliance from 89% in
Cycle 1 to 100% in Cycle 2. Importantly, this improvement in compliance was directly associated with a
reduction in PPH incidence from 3% at baseline to 1% post-digital intervention. The study concludes that
digital-based admission screening serves as a crucial cognitive aid for strengthening risk management and
advancing toward the zero-preventable-harm patient safety target.

KEYWORDS Postpartum Haemorraghic (PPH); Admission Screening; PDSA; Healthcare Service
Quality; Hospital Digitalization

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0
International

INTRODUCTION

The persistently high maternal mortality ratio (MMR) remains one of the most critical
and unresolved public health challenges in Indonesia (Saleh, Sukristyanto, & Handoko, 2026;
Syairaji et al., 2024). Data indicate that the majority of these deaths are triggered by
complications that arise suddenly in the postpartum period, where delayed or inadequate
response can rapidly lead to fatal outcomes (Hidayati et al., 2026 ). Nationally, postpartum
hemorrhage (PPH) is identified as the single largest direct cause, responsible for
approximately 30.3% of maternal deaths, followed by preeclampsia/eclampsia at 27.1% and
infections at 7.3% (Dwiyanti et al., 2023). This national trend is consistent with global data
from the World Health Organization (WHO, 2023), which confirms PPH as the leading cause
of maternal mortality worldwide, with the majority of deaths occurring within the first 24
hours post-delivery (Mawia, 2025). The urgency of addressing PPH is further underscored by
its prevalence in East Java, which recorded 565 maternal deaths, of which 127 were directly
attributable to hemorrhage (Ministry of Health, 2021).

At the local level, Muhammadiyah Gresik Hospital faces similar challenges. Data from
the Quality Improvement (QI) Team covering the period from June 2023 to March 2024
show that the incidence rate of PPH in the maternity ward remained at 3% (Quality
Improvement Team Program of Muhammadiyah Gresik Hospital, 2024). This figure is
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considered suboptimal, as the hospital’s target is 0% (zero tolerance for preventable maternal
death) (Makuei, Abdollahian, & Marion, 2020). Preliminary analysis suggests that the
absence of standardized instruments to identify at-risk patients during hospital admission is a
major contributing factor (Krystkiewicz & Soyka, 2025; Yusop, Mat, Mustafar, & Ismail,
2025).

Early detection through admission screening has been internationally recognized as one
of the key strategies for reducing the risk of maternal mortality (Padilla et al., 2021). The
identification of risk factors at the time of admission is essential for ensuring medical team
preparedness. Neary et al. (2021) emphasized that systematically predicting PPH risks can
help plan more measurable interventions. This is corroborated by Ruppel et al. (2020), who
validated that the stratification of admission risk in large obstetric populations is highly
effective in mitigating the impact of postpartum bleeding. Scientific evidence indicates that
the use of screening tools serves as a valuable cognitive aid, enabling clinicians to prepare
resources in a timely manner, including managing blood stock availability and ensuring close
monitoring of high-risk patients (Gammon et al., 2023). Therefore, this study focuses on
implementing Plan-Do-Study—Act (PDSA)-based interventions to improve the quality of
services through systematic admission screening (Galligan, 2026; Ohta, Kato, & Sano, 2025).

Although various studies have demonstrated the effectiveness of PPH risk screening,
most have concentrated on the use of manual instruments or have not directly evaluated the
impact of digital transformation on healthcare worker compliance and clinical outcomes in
the context of Indonesian hospitals (Sanjaya et al., 2023; Wahyuningsih & Susanti, 2025).
Furthermore, there is a lack of research employing the PDSA-based action research approach
to assess the implementation of digital PPH risk screening (Fan, Shi, & Wang, 2026). Hence,
this study seeks to bridge that gap by evaluating the effectiveness of digital-based PPH
admission screening in improving staff compliance and reducing PPH incidence at
Muhammadiyah Gresik Hospital (Darmawan, Wirakusumah, Rinawan, Purbasari, &
Widiyanti, 2025).

The gap between proven screening concepts and their real-world implementation forms
the core urgency of this study. Without a proper understanding of the implementation
process, hospitals risk investing in tools that are theoretically sound but practically ineffective
due to low adoption rates. This research is critical because it addresses a significant patient
safety issue—preventable maternal death—by investigating not only what to screen for but
also how to ensure that screening occurs consistently and effectively in a busy clinical
environment. The findings are expected to provide actionable insights for hospital
management, helping to translate quality improvement policies into tangible reductions in
maternal harm.

This study aims to evaluate the effectiveness of implementing digital-based PPH
admission screening in improving staff compliance and reducing the incidence of postpartum
bleeding at Muhammadiyah Gresik Hospital.

METHOD
This research is an action research study that employs a sustainable quality
improvement framework through the Plan—Do-Study—Act (PDSA) cycle. The study was
conducted in the maternity ward of Muhammadiyah Gresik Hospital, with a population

2133 http://eduvest.greenvest.co.id



Eduvest — Journal of Universal Studies
Volume 6, Number 2, February, 2026

comprising all mothers admitted for childbirth during the two intervention periods. The
intervention targeted healthcare staff to assess their compliance in conducting admission
screenings for pregnant women entering the pre-natal period during the intervention
timeframe. The first intervention period was implemented from May to June 2024, and the
second was conducted in August 2024. The intervention stages included Cycle 1, which
involved testing the PPH risk screening form in a manual (paper-based) format, and Cycle 2,
which introduced the transition to a digital PPH risk screening form. Data analysis was
performed through a comparative evaluation of staff compliance in completing admission
screenings and the incidence of PPH in the maternity ward of Muhammadiyah Gresik
Hospital.

The study population consisted of all mothers admitted to the maternity ward of
Muhammadiyah Gresik Hospital during the research period. The research sample was
determined using a total sampling technique, encompassing all patients who met the inclusion
criteria during the Cycle 1 and Cycle 2 intervention periods. The independent variable in this
study is the implementation of digital-based PPH admission screening, whereas the
dependent variables are staff compliance with screening procedures and the incidence of
postpartum hemorrhage.

Data were collected through direct observation, medical record audits, and hospital
quality indicator reports related to screening compliance and PPH events. Data analysis was
conducted using a comparative descriptive approach by comparing staff compliance levels
and PPH incidence rates across the baseline, Cycle 1, and Cycle 2 periods.

RESULT AND DISCUSSION

Based on the results of the intervention in Silus 1 and Cycle 2, there were several field
findings obtained during the research implementation. The presentation of these results was
prepared to answer the main problem, namely the high incidence rate of PPH in the maternity
ward of Muhammadiyah Gresik Hospital. The implementation of quality improvement to
reduce the rate of postpartum bleeding (PPH) is carried out through two main cycles
documented in the Plan-Do-Study-Act (PDSA) framework. Data was collected through direct
observation of officers' compliance in filling out screening forms and monitoring clinical data
on PPH incidence in the maternity ward.

Details of each stage of the cycle are presented in the following table:

Table 1. Quality Improvement Stage Matrix Based on PDSA Cycle

Stages of PDSA Cycle 1 Cycle 2
(May-June 2024) (August 2024)

Plan Identify PPH risk factors during Transformation of instruments into
admission using manual assessment digital formats to  improve
instruments (paper). accessibility and ease of charging.

Do Trial of filling out a manual Implementation of digital forms

(Implementation)

screening form by a nurse/midwife
when the patient enters.

with the support of Jaga doctors to
help validate and complete data.

Study

Compliance of officers reached
89%. However, charging is
inconsistent and data is often not

Officers' compliance increased
significantly to 100%. Digitization
makes it easy to track risks
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integrated in real-time. instantly.

Act (Follow-up) Decided to abandon the paper format Integrate digital forms into the
due to the high administrative unit's priority quality indicator
burden for officers. (IMP) system permanently.

Evaluation in Cycle 1 revealed that while officers understood the urgency of risk
detection, the paper-based manual screening format tended to be seen as an administrative
burden amid high clinical workloads. This creates a gap between policy and practice on the
ground, which is reflected in a compliance rate of 89%. From the results of Cycle 1, the
transformation process from manual to digital systems was carried out, which was designed
to overcome administrative obstacles that hindered the screening process. After the adoption
of digital technology in Cycle 2, it was found that the transformation from manual to digital
systems succeeded in eliminating these physical barriers. The integration of a system that
facilitates real-time data input by doctors and midwives not only simplifies accessibility, but
also significantly strengthens the validity of patient risk documentation. This is shown by the
achievement of 100% compliance of officers.

Changes in screening methods have a direct impact on the performance of medical
personnel and patient health outcomes. Comparison of quantitative outcomes between the
period before the intervention, Cycle 1, and Cycle 2 showed a consistent improvement trend.
This can be seen from the achievement of compliance and clinical indicators in Table 2.

Table 2. Achievement of Officer Compliance Indicators and Income Tax Incidents
Quality Baseline (June 2023 - Cycle 1 Cycle 2
Indicators March 2024
PPH - 89% 100%
Screening
Compliance
PPH 3% 3% 1%
Incident
Incident

In Cycle 1, the use of manual forms showed that although staff were aware of the
importance of screening (89% compliance), physical barriers in the form of paper documents
prevented data from being delivered promptly to other clinical teams. As a result, the PPH
rate remained at 3%, as team preparedness was not automatically triggered. Meanwhile, in
Cycle 2, after digitizing the instrument, the data entry barriers were minimized. The
involvement of on-duty physicians within the digital system ensured that every patient
admitted was stratified by risk without exception (100% compliance). Clinical outcomes
demonstrated a significant reduction in PPH incidence to 1%.

The results of this study indicate that transforming screening instruments from manual
to digital formats has a substantial impact on the quality of clinical services in the maternity
ward. The achievement of 100% staff compliance in Cycle 2 demonstrates that information
technology plays an essential role as a cognitive aid, alleviating the administrative burden on
medical personnel.
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The reduction in PPH incidence from 3% to 1% provides clear evidence of the
effectiveness of early detection. These findings align with the study by Neary et al. (2021),
which confirmed that systematic prediction of PPH risk greatly aids in planning measurable
interventions. When high-risk patients are identified at admission, the medical team can
implement preventive measures early, such as preparing adequate blood reserves, assigning
more experienced personnel, and ensuring more intensive 1V monitoring.

Although the results at Muhammadiyah Gresik Hospital demonstrated considerable
success, it is important to consider the findings of Ruppel et al. (2020). In their study of the
California Maternal Quality Care Collaborative (CMQCC) admission risk assessment criteria,
they found that although risk stratification successfully differentiated the severity of PPH and
enabled early preparation, the instrument still missed a significant proportion of bleeding
cases. Ruppel et al. (2020) suggested that improving risk assessment for postpartum bleeding
should include additional non-obstetric factors beyond those assessed at admission. This
insight provides an important perspective for Muhammadiyah Gresik Hospital to enhance its
digital screening forms further. Achieving a 1% incidence rate is a remarkable milestone, yet
reaching the zero-incidence (0%) target will require incorporating additional non-obstetric
variables or other clinical risk factors not currently covered in the instrument.

The increase in compliance from 89% to 100% demonstrates that digitization
effectively reduces administrative barriers and enhances usability. This finding aligns with
health technology theories asserting that digital systems improve documentation efficiency
and staff compliance. Overall, the implementation of digital-based screening can serve as a
model for other hospitals aiming to improve maternal safety and the quality of obstetric care.

This study has certain limitations, including its implementation in a single hospital,
which restricts the generalizability of the findings. Additionally, it employed descriptive
rather than inferential statistical analysis, limiting causal interpretations. Further research is
recommended, involving multiple hospitals and applying more comprehensive statistical
techniques to strengthen analytical rigor.

CONCLUSION

The implementation of digital-based PPH admission screening effectively increases
officer compliance and reduces the incidence of PPH at Muhammadiyah Gresik Hospital.
The use of digital technology is able to trigger better clinical awareness than manual
methods. Hospitals are advised to integrate these screening systems into their comprehensive
electronic medical record (EMR) systems and conduct regular audits of the risk variables
used to ensure wider risk detection coverage. The implementation of digital-based screening
is recommended to be integrated nationally as part of the maternal safety system.

REFERENCES
Darmawan, Flora Honey, Wirakusumah, Firman Fuad, Rinawan, Fedri Ruluwedrata,
Purbasari, Ayi, & Widiyanti, Ranti. (2025). Effectiveness of Digital-Based Continuity of
Midwifery Care on Client Satisfaction in West Java, Indonesia. The Malaysian Journal
of Nursing (MJN), 16(Supplementary 2), 39-46.
Dwiyanti, F., Karmila, D., Mahayani, I. A. M., & Utami, S. (2023). Hubungan Paritas dan

Kunjungan ANC dengan Perdarahan Postpartum di RSUD Kota Mataram. MAHESA :

Strategy for Reducing Postpartum Hemorrhage Incidence Through the Implementation of Digital-
Based Admission Screening: An Action Study in Hospitals 2136



Eduvest — Journal of Universal Studies
Volume 6, Number 2, February, 2026

Malahayati Health Student Journal, 3(9), 2819-2832.
https://doi.org/10.33024/mahesa.v3i9.11020.

Fan, Li, Shi, Dongxiang, & Wang, Suzhen. (2026). Optimizing Venous Thromboembolism
Risk Management through the PDCA Cycle: A Single-Center Before-and-After
Controlled Study.

Galligan, Martin. (2026). How to develop a quality improvement project using the PDSA
method. Cancer Nursing Practice, 25(1).

Gammon, Richard R., Dubey, Rounak, Gupta, Gaurav K., Hinrichsen, Colleen, Jindal, Aikaj,
Lamba, Divjot Singh, Mangwana, Sadhana, Radhakrishnan Nair, Amita, Nalezinski,
Shaughn, & Bocquet, Christopher. (2023). Patient blood management and its role in
supporting blood supply. Journal of Blood Medicine, 595-611.

Hidayati, N., Nuzula, F. & Rahmat N. (2026). Analisis Faktor Yang Mempengaruhi
Komplikasi Pada Ibu Post Partum Di RSU Bhakti Husada Banyuwangi. Jurnal limu
KesehatanMandira Cendekia, 5(1):142-155.

Krystkiewicz, Marika, & Soyka, Michael. (2025). Suicide risk in alcohol use disorders:
literature review and study protocol with preliminary data for a study in treatment-
seeking inpatients. Healthcare, 13(5), 535. MDPI.

Makuei, Gabriel, Abdollahian, Mali, & Marion, Kaye. (2020). Optimal profile limits for
Maternal Mortality Rates (MMR) influenced by haemorrhage and unsafe abortion in
South Sudan. Journal of Pregnancy, 2020(1), 2793960.

Mawia, Anne Mwikali. (2025). Determinants of Primary Postpartum Haemorrhage among
Women Seeking Maternity Care at Thika Level 5 Hospital in Kiambu County, Kenya.
Neary C, Naheed S, McLernon DJ, Black M. (2021). Predicting risk of postpartum
haemorrhage: a systematic review. BJOG: An International Journal of Obstetrics &

Gynaecology, 128(1):46-53. https://doi.org/10.1111/1471-0528.16379.

Ohta, Ryuichi, Kato, Koki, & Sano, Chiaki. (2025). Improving Pneumococcal Vaccination
Coverage Among Older Adults in a Rural Hospital: A Plan-Do-Study-Act (PDSA)-
Based Quality Improvement Project. Cureus, 17(11).

Padilla, Cesar, Markwei, Metabel, Easter, Sarah Rae, Fox, Karin A., Shamshirsaz, Amir A.,
& Foley, Michael R. (2021). Critical care in obstetrics: a strategy for addressing
maternal mortality. American Journal of Obstetrics and Gynecology, 224(6), 567-573.

Quality Improvement Team Program RS Muhammadiyah Gresik. (2024). Laporan Program
Peningkatan Mutu: Tahun 2024. Gresik: RS Muhammadiyah Gresik.

Ruppel H, Liu VX, Gupta NR, Soltesz L, Escobar GJ. (2021). Validation of Postpartum
Hemorrhage Admission Risk Factor Stratification in a Large Obstetrics Population.
American Journal of Perinatology, 38(11):1192-1200. https://doi.org/doi: 10.1055/s-
0040-1712166.

Saleh, Rachmad, Sukristyanto, Agus, & Handoko, Rudy. (2026). Implementation of Health
Service Policy Programs to Reduce Maternal Mortality Rate (MMR) and Infant
Mortality Rate (IMR) Through the Strengthening of AMP-SR (Maternal Perinatal Audit
Surveillance and Response) in Sidoarjo Regency. Enrichment: Journal of
Multidisciplinary Research and Development, 3(10), 3837-3847.

Sanjaya, Guardian Yoki, Ramadhan, Devi Emrianti, Mutamakin, Agus, Sitompul, Taufiq,
Sulistiyowati, Dian, & Istiglal, Haidar. (2023). Digital capabilities of health workers to
use electronic medical records: Digital maturity self-assessment in Indonesian hospitals.
International Journal of Health Literacy and Science, 1(2), 52-62.

Syairaji, M., Nurdiati, Detty Siti, Wiratama, Bayu Satria, Prust, Zita D., Bloemenkamp, Kitty
W. M., & Verschueren, Kim J. C. (2024). Trends and causes of maternal mortality in

2137 http://eduvest.greenvest.co.id


https://doi.org/10.33024/mahesa.v3i9.11020
https://doi.org/10.1111/1471-0528.16379

Eduvest — Journal of Universal Studies
Volume 6, Number 2, February, 2026

Indonesia: a systematic review. BMC Pregnancy and Childbirth, 24(1), 515.

Wahyuningsih, Luh Gde Nita Sri, & Susanti, Ni Luh Putu Dina. (2025). Determinants of
Health Workers Compliance in Implementing EMR in Regional Hospitals in Bali.
Contagion: Scientific Periodical Journal of Public Health and Coastal Health, 7(2),
121-133.

Yusop, Nooreena, Mat, Samsiah, Mustafar, Ruslinda, & Ismail, Muhammad Ishamuddin.
(2025). Fuzzy logic nursing tool for early acute kidney injury detection in surgical
patients. Frontiers in Nephrology, 5, 1624880.

WHO. (2023). Recommendations on Postpartum Haemorrhage Prevention. Geneva.

Strategy for Reducing Postpartum Hemorrhage Incidence Through the Implementation of Digital-
Based Admission Screening: An Action Study in Hospitals 2138



