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Il. Overview of Research and Development
Research Achievements and Their Significance

1. Background and Challenges

In Tanzania, the perinatal mortality rate remains extremely high—approximately 30 deaths per 1,000 live births,
compared with the global average of 16 per 1,000—and in some rural areas exceeds 50 per 1,000. The
following interrelated issues have undermined any effective early-risk detection system:

To address these challenges, we must deploy a fetal-monitoring solution that is “local,

Access Constraints

Many villages lie 50—100 km from the nearest clinic or hospital, and poor road conditions mean that
women in labor often reach a facility only after delivering or experiencing a stillbirth en route. Antenatal
care awareness is insufficient, and for many women “wanting to attend a check-up but being unable to”
has become the norm.

Gap in Device Use and Training

Public obstetric units still rely on the Pinard horn; awareness of cardiotocography (CTG) devices is
virtually nil. Midwives frequently perceive CTG machines as prohibitively expensive and over-
engineered, missing opportunities to detect fetal distress. With each midwife responsible for over 50
patients, peak-period consultations and basic examinations occupy all their time, leaving no capacity for
systematic training in CTG operation.

Regional Healthcare Disparities

Patients concentrate in urban centers, while rural areas lack sufficient clinics, midwives, and training
infrastructure. As a result, there is no effective system to motivate attendance at antenatal visits or to
provide continuous follow-up, hampering appropriate management of high-risk pregnancies.

accessible to all,” and

“reliably accurate,” alongside a practical, in-service training program for midwives.
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2. Objectives of the Research and Development

Supported by the Japan Agency for Medical Research and Development (AMED), this project ran from
September 13, 2022, to March 31, 2025. Its objectives are:

1.

Develop a Mobile, SNS-Integrated Fetal Monitor
Create a prototype combining a streamlined cardiotocograph focused on core CTG functions with an
Android application and simple sensor, designed for seamless integration into midwives’ daily workflows.

Obtain Regulatory Approval
Secure certification from the Tanzania Medicines and Medical Devices Authority (TMDA), establishing a
legal framework that enables safe, compliant deployment in clinics and hospitals.

Build an Integrated Care Ecosystem

Launch the “Taarifa za Mama” smartphone application—featuring an electronic maternal—child record,
midwife—patient social communication, and mobile-clinic visit scheduling—and implement subscription
and data-report sales models to sustain the service. This approach transcends mere device provision by
establishing an ICT-driven, comprehensive perinatal care system.

3. Research Methodology and Implementation Structure

We employed a bio-design approach, bringing together healthcare professionals, engineers, and designers in an
iterative co-creation cycle with local partners:

1.

Needs Identification

In collaboration with Hiroshima University’s Shinfuku Laboratory, we conducted semi-structured
interviews with 15 midwives and 30 pregnant women at two mobile-clinic sites in northern and eastern
Tanzania, extracting five key requirements: remote-diagnosis necessity, simplified operation, shock
resistance, cost minimization, and cultural appropriateness.

Prototyping and User-Experience Testing

Castalia developed an Android CTG application and sensor integrated with the “Taarifa za Mama”
platform. Over three rounds of usability testing, we measured task completion times and error rates,
collected qualitative feedback on button layout, belt-placement guides, and display brightness controls,
and implemented more than 20 UI/UX improvements—raising first-use proficiency from 40 percent to 80
percent.

Technical Validation
Hiroshima University led trials of the app’s data synchronization over 3G/4G networks, confirming
average latency below two seconds and thereby validating real-time monitoring capability.

Ethics Approval and Distribution Network Establishment

In partnership with Muhimbili University of Health and Allied Sciences, we secured Institutional Review
Board (IRB) approval, signed memoranda of understanding with three distributor candidates, and co-
hosted a workshop with JICA’s Tokyo office to engage the Tanzanian Ministry of Health, UNFPA, and
WHO—Iaying the groundwork for a sustainable distribution and training network.

Roles and Responsibilities

Melody International (Yhuko Ogata): Overall project leadership, clinical-evaluation framework,
stakeholder coordination

Castalia (Yasuo Kawabata et al.): Bio-design facilitation, prototype development, UX testing

Hiroshima University (Yoko Shinfuku et al.): Interview analysis, evaluation research, academic
dissemination

Muhimbili University: Mobile-clinic operations advising, IRB support

4. Key Achievements



From January to March 2025, we conducted field trials at two mobile-clinic sites (approximately 200 pregnant
women) and obtained the following results:

Fetal-Distress Detection Rate: +20.4 percent vs. Pinard horn (p < 0.05)
Apgar Score < 7 Reduction: —30.2 percent at five minutes

Antenatal Attendance Rate: +15.8 percent

Cesarean Section Rate: +10.5 percent

High-Referral Rate: +25.3 percent

Midwife Interpretation Accuracy: 50 percent — 85 percent

Usability feedback—*“easier to fit during check-ups” and “improved comprehension with enhanced manual
illustrations”—highlighted the importance of our training and documentation. The “Taarifa za Mama” app saw
weekly active-use rates of 50 percent among midwives and 30 percent among patients, streamlining
communication and follow-up.

5. Future Prospects

Regulatory Approval and Roll-out: Secure TMDA certification by late 2025, finalize distributor
agreements, expand into five major urban hospitals in 2026, and progressively introduce labor-room use
from 2027 onward.

Revenue Model: Offer a hybrid of $15/month subscriptions, $150/year site licenses, $500 per-report
data analyses, and paid online training courses.

Cost-Reduction Strategy: Leverage tablet bulk purchases to cut unit costs by 20 percent and OEM
sensor production to reduce parts cost by 30 percent—targeting one-fifth the price of conventional CTG
systems.

Academic Dissemination: Present at the September 2025 African Society of Obstetricians &
Gynecologists conference and the November 2025 International Telemedicine Symposium; submit
journal manuscripts by Q1 2026.

Partnership Expansion: Formalize an MOU with the Tanzanian Ministry of Health, deepen engagement
with JICA and the Japanese Embassy, and collaborate with UNFPA and WHO to develop national
implementation guidelines.

Through these coordinated efforts, we will establish a sustainable perinatal-care ecosystem that drives long-term
reductions in perinatal mortality
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