EUIILE
REs

ETIVE

STHREREERUKRPEROAT L

BAZHELCI-RE

E

1

EROEDHED

HDER - RILEX

XEETHES

2022 2 A

WMILITBUEA

EFRE (JICA)

b—A YA

RE

JR

22-023




<ARPEEOFFIZONTOER - REFE>

s AWEFEONRIT, JICA BZFERZEITIERE EZFE L, 1B R CAF LB HICE S b o
ThY ., ZOBOHIERDE, BEHRYIEFIC L > TRREFEONENEDLLLERH Y
T Flo. HELIZAER - 2 AL MIZFEREOHWNZ LD b ORE i, —xHIZ Gl - i
WRZDEBVTHLZLEZRIET D HOTIEH Y WA, A EZE U TRE SN DGR
SN T L DITRAE SNLOGEICE, BT THHOEMLTITo T EIN,

FIRFEDPAREE LR L2 Z LA T HFICHA L., JICA RUZFEEEIT, WRLE
EbAVNRET,
<Notes and Disclaimers>

+ This report is produced by the trust corporation based on the contract with JICA. The contents of this
report are based on the information at the time of preparing the report which may differ from current
information due to the changes in the situation, changes in laws, etc. In addition, the information and
comments posted include subjective judgment of the trust corporation. Please be noted that any actions
taken by the users based on the contents of this report shall be done at user’s own risk.

+ Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of

such information provided in this report.
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MUl % & o7z, REMBRICEMSN2EE 7 RIOEZRSHERIEETIT, 2 KRB T
b o NESE & REROF THREIBHERZRIMTON TS, 2013 4 6 I2IH S 7z Kt
TiE, AREROCARFEMEOHBREM LIS 2, =AY RV UKRENPFERE R L,
2016 FDOFIBEIZB O TIE, B TH 72 NRSED 76 3 T 65 il 2 45 L. R EH &
BSOHE R LRI,

BRICIE, BV A RMEROKEKEZ O LT 38 Mg ENMEm S, FERE%
. 1348 16 PRI & 3 28 7 2 ffm L 7N R 2 L2y, 201749 H 7 R, £ AL
EFRRHETT AT I N NEREMTL, 2017410 A 4 BIZA 7 F— « 7 LIV 2 7RI
17 (NRSE) ZrE i han Lo, 2020 4 6 H Oodu®RTIE, B ARSERBEFIL, 7L 127
HHRNELINZ SO0, 2021 45 1 AIZHE 2 v ) 7 A VA JKYYEITFR D R IE /2 RIS L0
L, 43— T RAEBREENEMIC LA SNz, £0%, 7 LA T RERILRE 6
AICKBHEICE STV 5,

T2 ANOHAZTTENE, BEOHE « 0T EDONRT U REHERF LN D THUICEE K
G2 THE=0OBE] (HEAR-TAVD) LOBREEEIEDLZLETHDL, HRLED
BHRIIAFICER SN TEY, xR LU TORFHE® L T, —EHEEFEZBRLL TV D, H
BRI & LTh, BARSIIAFHIBRBHER SILTE Y | 2004 4FIZTEE > 2L H ARERFEAE N
Fihte L7 HERaRA Clix, THARICH LAZIK LU D) EEXTREN TR ZB A, IkbBILT
NEE] ELTE IICRD%, MO TRERBAKEEL AT HEE 2> TS, 2022 FI2iE
[E 2SN 50 JAFE A% 5,

BRI TIX, T AVEFEHFRICE D & 2020 4£0 GDP X 37 JK 1,660 & - v 77 (K
1315 2k Rv), —A%7=0 D4 H GDP 1T 4,167 Kk KL E7p>TnWAL, FelaH e A
RIFET, @WHSEOK 85%% HO TS, FEHEE LTL, SEELIENPLT, YT
T U RUR R O B A FF o T D, BITE, Y IVBHIIEILCMIL, Y T2 AR
LORREHEL TR, BERRAREEL BIICHERDNIERIZ>TETWD, Ll
WH, BURMRZEENVERLITHBEINTE LT, BHENED D - ONTBUR 7803 Zis —#53
%2 LT, ANEOWEFRITE R AR TWD, . TEO SRRSO A 2R G R 2 O
WALV | 2015 FFEORFRERIT 2.3%, 2016 FF1E 1% F THEHIAR, ZO7DE L IV
& 2017 4E 2 H | EER@EES (IMF) & O THLRE LG (EFF) O ANICHE L.,
IMF @ EFF (ZFD < BUBCR . @ RlBOR & OCSTICERICER D A TZRE R, £ a0~ 7 vk
FEHAIINEFRICEE L, 2017 420 GDP iR EFIX 53% Th-o7-, LnL, FllaatF v AL
JEYIE ST > IVERFIC K & 72 B % 5 2 70,2020 4E D F2E GDP ik £ #1-5.3% T, Ai4E (5.2%)

1 National Statistic Office of Mongolia (2021 4F)
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Obstetric data (1st Maternity Hospital)

Mar-19| Sep-19] Mar-20] Sep-20| Mar-21| Sep-21
INo. of deliver HuiiT Tepentuiin T00 980 967, 926 833 789 754
INo. of vaginal delivery Tepex 3amaap 612| 594 572 534 524 567,
No. of vaccume extraction Bakymaap 2 4 3] 2] 3 3]
INo. of forceps delivery XaBuyypaap 0) 0) 0) 0) 0| 0)

indication of vaccume extraction a
[TOXMOJIITYY/IbIH IIAJITTaaH)

nd forceps delivery (Baxym Tepenr 6omno

H XaBUyypaap TaTaX TepYYJICOH

CTG-nitH GH4I3rT

abnormal CTG ©OpWISNT UIIPCIH 0 1 2| 2] 3 3]
obtructed labor Tepent 3orccon 0) 0) 0) 0| 0| 0)
other reasons Bycaj manrraan 2| 3 2 1 1 2|
Kecepaso 366 369 334 287 265 187
INo. of CS XarajaraaHbl TOO 373% 382%| 36.1% 34.5%| 33.5%| 24.8%)
Tenenereer
No. of elective CS XaraJiraagbl TOO 244 246 165 80| 102 87
Slapanrait 122 123| 169 217 232 100
No. of emergent CS XarajaraaHsl TOO 33.3%| 33.3% 50.5%| 75.6% 53.4%)
indication of emergent CS (SlapanTaii kecepaBo XarajraaHsl [IaJITraaH )
CTG-wuitH GnwdrT
abnormal CTG ©OPWIONT HIBPCOH 73 73 57 65 56 56|
obtructed labor Tepent 3orccon () 1
other reasons Bycan mantraan 49 49
Hsipaiin cax35H 23 16 44 41 32 26
INo. of neonatal resuscitation aMbJIPYYIANThIH TOO 2.4% 1.7%| 4.8%) 49%|  4.0% 3.4%
INo. of neonatal death Hspaiin sH1511971 0) 1 3] 5] 3 2|
No. of maternal death OXHITH SHAILAIIN 0) 0) 0) 0) 0| 0)
1
Obstetric data (2nd Maternity Hospital)
Mar-19] Sep-19] Mar-20] Sep-20| Mar-21] Sep-21
INo. of deliver HuiiT TepesTuiin T00 352 368 374 358
INo. of vaginal deliver; Tepex 3amaap 243 247, 257 227
INo. of vaccume extraction Bakymaap 9 10 12 10
INo. of forceps delivery XaBuyypaap
indication of vaccume extraction and forceps delivery (Bakym Topent 60/oH XaBdayypaap TaTax TOpPYYJICIH
|TOXHOJITYY/IbIH L‘JaJ'lTl"aaH)
CTG-uiiH 6u4srT
abnormal CTG ©OPWIONT HIBPCIH 5] 4 7] 6|
obtructed labor ' Tepest 30rccon 2 3 3 2
other reasons Bycan manrraan 2 3 2 2
KecepaBo xarajraanbl 109 121 117 131
INo. of CS 00 31.0%| 32.9%) 31.3%| 36.6%)
Tenesnereer
INo. of elective CS XarajiraaHbl TOO 40| 51 50| 59|
Slapanraii xarajaraansl 69| 70| 67, 72
INo. of emergent CS Too 63.3%| 57.9%) 57.3%| 55.0%)
indication of emergent CS (SlapasiTaii kecepaBo xaraJjiraassl IIaJITraaH )
CTG-nitx 6u4msrr
abnormal CTG ©OPUWIONT HIIIPCOH 15] 10| 10| 12
obtructed labor ' TepenT 30rccon 18] 15] 15] 20|
other reasons Bycan manrraan 36| 45 42 40
Hsipaitn coxasH
INo. of neonatal resuscitation AMBIPYYIAITBIH TOO 3 4 14| 12
No. of neonatal death Hstpaiin sH130190 1 1 1 1
INo. of maternal death OxuiiH SHAIBI 0) 0)
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Obstetric data (3rd Maternity Hospital)

Mar-19|  Sep-19| Mar-20]  Sep-20] Mar-21] Sep-21
No. of delivery Huiit TepenTuiin 100 732 734 681 664 610 617
INo. of vaginal delivery Tepex 3amaap 534 516 521 481 448 430,
No. of vaccume extraction Bakymaap 10| 3 3 7 6| 4
INo. of forceps deliver: XaBuyypaap 0) 0)
indication of vaccume extraction and forceps delivery (Baxym TepenT 60510H XaBuyypaap TaTax TOPYYJICIH TOXHOILTYYABIH
[anTraan)
CTG-nite 6u4msrr
abnormal CTG ©OPUIONT HIIPCOH 5 1 2| 2| 3 1
obtructed labor ‘TepenT 30rccon 4 2 1 2| 2| 2|
other reasons Bycan manrraan 1 0| 0] 3 1 1
KecepaBo xaranraaHbl 198 218 157 176| 162| 187
No. of CS T0O 27.0%| 29.7%| 23.1%| 26.5%| 26.6%| 30.3%
ToseBIOreeT XaraaraaHsl
INo. of elective CS T00 151 145 79 85 84 100|
Slapanrail xaraaraaHst 47, 73 78 91 78 87|
INo. of emergent CS Too 23.7%| 33.5%|  49.6%) 51.7%|  48.1%| 46.5%
indication of emergent CS (flapanTaii kecepaBo XarajraaHsl WAITIAaaH )
CTG-nitH GuamarT
abnormal CTG ©OPHWIONT HIIIPCOH 11 9 6| 12| 13| 16
obtructed labor 'TepenrT 30rccon 5 5 7 3 5 9
other reasons Bycan manrraan 31 59 65| 76| 60| 62|
Hsipaiin cox35H 15| 15 10| 9 21 23
INo. of neonatal resuscitation aMbJIPyyNajIThiH TOO 2.0% 2.0% 1.5% 1.4%) 3.4%| 3.7%|
INo. of neonatal death HsipaiiH 5H1901971 3] 2| 1 3| 0| 1
No. of maternal death DxHitH SHATIIT 0] 0] 0] 0] 0] 0|
Obstetric data (NMCH)
Mar-19] Sep-19] Mar-20| Sep-20| Mar-21| Sep-21
No. of delivery HuiiT TepenTuiit T00 870 785 911
No. of vaginal delivery Tepex 3amaap 634 474 679
No. of vaccume extraction Baxymaap 17 7] 2
No. of forceps delivery XaBuyypaap 0
indication of vaccume extraction and forceps delivery (Bakym Tepeunt GosioH XaBdayypaap TaTax TOPYYJICOH
[TOXHUOJLJUTYY/IbIH u.lan'rraan)
CTG-mite GuwidrT
abnormal CTG 0OPUIIONT HIIIPCIH 8] 4 1
obtructed labor 'Tepeut 30rccon 6| 0 0
lother reasons Bycan manrtraan 3 3 1
KecepaBo xaranraaHsl 236 286 298
No. of CS [roo 27.1%| 36.4%|  32.7%)
Tenesnereet
No. of elective CS XarajiraaHbl TOO 139 142| 176|
|flapanTaii xaranraassl 97| 144 122
No. of emergent CS [Too 69.7%)| 50.3%| 40.9%)
indication of emergent CS (flapairaii kecepaBo XarajiraaHbl MAJITraaH
CTG-nite Gu4IdrT
abnormal CTG ©OPUIOIT HIIPCIH 58] 26| 25
obtructed labor 'TepeuT 30rccoH 14 41 81
lother reasons Bycaj uianrraan 25 67 126
Hstpaiis cox9oH
No. of neonatal resuscitation AMBAPYYIAITBIH TOO 6| 75 94
INo. of neonatal death Hstpaiis sn1o0191 2| 18 19|
INo. of maternal death DXMIH 9HBLII 0) 0) 0)
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4. T—H5H (Robson74H)

Robson
Classification

Robson (2" Maternity Hp)
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Robson (24 Maternity Hp)

Robson (24 Maternity Hp)
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Robson (24 Maternity Hp)

Robson (24 Maternity Hp)
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Robson (24 Maternity Hp)

Robson Classification (1t, 2nd, 3rd)
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Robson Classification (15t, 2nd 3rd)

Robson Classification (1t, 2nd, 3rd)

- ] -
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Robson Classification (15t, 2nd 3rd)
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Robson Classification (1t, 2nd, 3rd)
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Robson Classification (15t, 2nd 3rd)
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Robson Classification (1t, 2nd, 3rd)
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HRAFEHMS CTGT—4 /RobsonET— 2 INE T+ — L

1) CTGT—%4
Jan-19| Feb-19| Mar-19| Apr-19] May-19| Jun-19| Jul-19] Aug-19| Sep-19| Oct-19] Nov-19[ Dec-19
No. of delivery HwuiiT TepenTuiin T00
No. of vaginal delivery Tepex 3amaap
No. of vaccume extraction Bakymaap
No. of forceps delivery XaBuyypaap
indication of vaccume extraction and forceps delivery (Bakym Tepent 00JI0H XaBuyypaap TaTaxx TOPYYJICIH TOXUOJUTYYIBIH MAITraaH)

abnormal CTG

CTG-nitH 6M4IdrT 96pUI
OJIT WIIDPCIH

obtructed labor

TepenTt 30rccox

other reasons

Bycayn mantraan

No. of CS

KecepaBo xaraJiraaHbl TO
0

No. of elecfive CS

TeneBnereer xarajiraad
Bl TOO

No. of emergent CS

Slapanraii xarajaraaHsl TO
0

indication of emergent CS (Slapanraii

KCCCPABO XarajraaHbl IIAJITraaH )

abnormal CTG

CTG-uitH OHWIATT 66pHI
OJIT WIDPCIH

obtructed labor

TepenTt 30rccoH

other reasons

Bycan mantraan

No. of neonatal resuscitation

Hspaiin c3x33H ambrpyy
JIAITHIH TOO

No. of neonatal death

Hsipaiia sHI3T 150

No. of maternal death

OXHIH 3HA3TII
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2) Robsony¥ET—%4

Setting name: Hoapital Name

Columnz__[Colurmn3 _[Colurd_[Colurm__[Columé

Columnl

1

N CS in group

N in group |Size(%)

period: Jan 2019

Group CS

rate (%)

Absolute

group
contributio

CS rate (%)

Column7
Relative

group
contributio

CS rate (%)

2

2a(induced)

2b(Prelabor CS)

3

4

4a(induced)

4b(Prelabor CS)

5

|6

7

8

19

10

Total

100%

100%

100%

100%
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1. Background

Infant mortality rate, neonatal mortality rate and maternal mortality rate in Mongolia (2018) are
14.0, 9.0 and 45.0, respectively. The figures have improved compared with those in 2005 (34.9,
19.3 and 95.0, respectively), however, they are still behind the figures of developed countries. For
this reason, the Government of Mongolia (GOM) formulated “Mongolia Sustainable Development
Vision 2030 (MSDV)” in response to the Sustainable Development Goals (SDGs) 2030. In MSDV,
GOM prioritizes the decrease in maternal and child mortality by improving the quality of health

services.

In order to improve the indicators of maternal and child health; 1) introduction of medical
equipment, and 2) appropriate operation and maintenance (O/M) of the medical equipment are
required. In addition, deterioration of medical quality due to 3) shortage of medical personnel, and
4) overwork of health workers should be solved. Labor management for early detection of
abnormalities during pregnancy and parturition is required for reducing maternal and child deaths

and complications.

Actocardiograph is a medical equipment that enhances the safety of a mother and a fetus during
pregnancy and delivery. In Japan, it is fully used to manage the labor in order to ensure the safety
of mothers during delivery. However, hospitals and clinics in Mongolia are not fully equipped with
actocardiograph; even if they do, actocardiograph is not used properly. Consequently, inaccurate
diagnosis is often seen at various health facilities. It is, therefore, important to support

dissemination of actocardiograph.

In 2015, TOITU Co., Ltd. (TOITU) carried out “the Feasibility Survey with the Private Sector for
Utilizing Japanese Technologies in ODA Projects - Feasibility Survey for Raising Quality of
Perinatal Care through the Introduction of Cardiotocogram (CTG) in Mongolia -” funded by JICA.
This study provided actocardiograph and a central monitor system at Uvurkhangai Regional
Diagnostic and Treatment Center (RDTC), and trained obstetricians and midwives on usage of

equipment and interpretation of CTG data.

The study proved the effectiveness of actocardiograph and central monitor system through 1)
improvement in detection rate of abnormality, 2) increase in the number of vacuum extractions, and

3) reduction in the number of resuscitations of newborn.

Approximately 60% of deliveries in Mongolia is covered by four (4) top referral hospitals located
in Ulaanbaatar city (approximately 48,000 cases at 4 hospitals). The hospitals also provide training
for medical personnel and guidance to regional level hospitals. Therefore, in order to improve the
quality of perinatal care in the whole country, provision of equipment and improvement in perinatal

care skills at 4 hospitals are absolutely imperative.

In these circumstances, this Survey selects 4 top referral hospitals as our target hospitals. At these
hospitals, the Survey provided equipment and training to hospital personnel in order to establish
appropriate O/M system of the equipment. In addition, the Survey also supported the target

hospitals to disseminate the usage of actocardiograph at lower-level hospitals through development



of teaching methods and national guidelines. Through these activities, the Survey verified the

effectiveness of actocardiograph in improving perinatal care skills, and formulated a business plan

for disseminating actocardiograph and central monitor system to the whole country.

2. Outline of the Survey

2-1 Title

Verification Survey with the Private Sector for Disseminating Japanese Technologies for

Introducing Actocardiograph and Central Monitor System for Improving Prenatal Care

2-2 Purpose

Verification of the effectiveness of proposed actocardiograph and central monitor system, and

formulation of a plan on dissemination of the proposed equipment in order to contribute the

improving quality of prenatal care in Mongolia

2-3 Activities

There are three (3) outputs in this verification survey as follows;

Output 1: Effectiveness for improving the perinatal care through introduction of

actocardiograph and central monitor system at target hospitals is verified.

Output 2: Dissemination of actocardiograph and central monitor system, and appropriate

model for operation and maintenance are proposed.

Output 3: Plan on business dissemination model for actocardiograph and central monitor

system is formulated.

Activities to achieve the outputs are shown below.

[ Activities related to Output 1 ]

1-1

1-2
1-3

1-4

1-5

1-6

1-7

To conduct survey and analysis on current situation of the perinatal care, needs and issues
in order to disseminate the CTG diagnosis in Mongolia.

To conduct survey on current situation and baseline at target hospitals.

To provide actocardiograph, central monitor system and vacuum extractor to target
hospitals.

To assist medical staffs of target hospitals regarding development of operational manual
on cardiotocography system during pregnancy and labor.

To conduct trainings on O/M of actocardiograph and central monitor system to
obstetricians, midwives and medical engineers (ME) at target hospitals (trainings to be
conducted in Mongolia and Japan).

To give guidance to obstetricians and midwives of target hospitals regarding
interpretation of CTG data and to assist target hospital’s staffs for development of CTG
diagnostic guideline.

To verify effectiveness of actocardiograph and central monitor system in improving

prenatal care (i.e. reduction in incidents and mortality rates among perinatal mothers and



children, reduction of workload among midwives and nurses, increase in the number of

vacuum extractions, reduction in the number of cesarean sections, etc.).

[ Activities related to Output 2]

2-1

2-2

2-3

2-4

2-5

2-6

To conduct survey on human resource development system toward dissemination of CTG
diagnosis from target hospitals to lower-level hospitals, and to formulate a draft
disseminating model plan.

To conduct survey on telemedicine system among target hospitals and lower-level
hospitals, and to consider introducing the said system.

To develop teaching methods from target hospitals to lower-level hospitals regarding
actocardiograph and central monitor system, and CTG date reading, as well as to foster
CTG facilitators.

To assist formulation of a national guideline on CTG diagnosis (unified CTG guideline
for actocardiograph) (support to the Mongolian obstetrics and gynecology academy).

To consider the local optimization of actocardiograph and central monitor system
(reduction in cost of consumables, suitable specifications and design for Mongolia, etc.).
To establish O/M system of actocardiograph and central monitor system for daily and
emergency cases (strengthening O/M capacity of daily and emergency cases,

strengthening relationship between target hospitals and local agents, etc.).

[ Activities related to Output 3]

3-1

3-2

To implement an enlightenment workshop for reporting results of the Survey and for
disseminating CTG diagnosis to concerned local organizations.
To formulate a business plan on dissemination and deployment of actocardiograph and

central monitor system in Mongolia.

2-4 Product/Technology

The products and technology for the verification survey are shown below;

Table 1 Outline of Proposed Products and Technologies

Product Name | Actocardiograph, Central Monitor, Vacuum, Extractor

Specifications

Name/Model | Actocardiograph MT-610
Power | AC100~240V, 50/60Hz ST
- Heart rate - Heart rate input mode: Ultrasound doppler method (2 st
measurement | channel) A Lo
- Heart rate monitor/ beat: Doppler original sound :
- Heart rate measurement: Instantaneous e
autocorrelation method » :,,l

- Heart rate range: 50~240bpm -
- Alarm function: Heart rate upper/bottom limit, delay | Actocardiograph -

time MT-610
- Fetal - Heart rate measurement: Automatic measurement by
movement ultrasound doppler (2 channel)

measurement | - Record: Spike record/fetal movement dot print




- Labor pain

- External measurement on labor pain: Strain gauge

measurement | - Labor pain measurement range: 0~100 UNIT
Name/Model | Central Monitor System OBIS2. 3
Power AC100~240V, 50/60Hz

Specifications waveform display, waveform display of 10 minutes or

- Monitor function: Fetal doppler original sound

- Displayed waveform numbers: Simultaneous display
of up to 16 waveforms

- Actual size display function: Waveform display of the
same size as recording paper

- Research function: CTG researchable with one click

- Split display: Automatic split display, arbitrary

more

- Display items: Fetal heart rate, uterine contraction
strength, fetal movement trend, fetal movement mark
waveform, measurement value, etc.

- Data storage: Save server, print any CTG data

- Alarm function: Heart rate upper/bottom limit, delay
time

Name/Model | Vacuum Extractor VD-1000

Power AC100~240V, 50/60Hz
- Type: Diaphragm type electric vacuum pump (oil m
less), suction switch / foot switch combined type Wl ¢ ]
- Degree of vacuum: Up to 93.33 kPa (700 mmHg) or ﬁﬁ\
. . more o
Specifications | _ Reservoir bottle: Plastic made ﬁ*%
- Stopper: Float type
- Exhaust filter: High performance large ULPA (Ultra V-1000

Low Penetration Air) filter

Feature

Feature

Ultrasound Doppler can capture fetal heart rate and fetal movement and detect labor
pain signals.

Fetal heart rate and labor pain signals can be printed as a continuous curve, and fetal
movements can be printed with spike waveforms and dots.
The fetal heartbeat signal can be listened by a speaker.

Automatic non-stress test (NST) timer function can perform NST inspection quickly.

Labor frequency and labor cycle can be checked, and the progress of labor can be
foreseen.
It can be monitored twin fetuses.

It is possible to remotely monitor the pregnant woman with networking among
central monitoring system and actocardiographs.

Source: Survey Team

2-5 Target Area and Beneficiaries

(1) Target area: Ulaanbaatar City, Mongolia

(2) Beneficiaries

- Direct beneficiaries: Medical staff (obstetricians, midwives) at 4 target hospitals (MCH

Center, First Maternity Hospital, Second Maternity Hospital and Third
Maternity Hospital)




- Indirect beneficiaries: Pregnant women who use target hospitals (annual delivery numbers of

48,000)

In case of dissemination of CTG and telemedicine, the beneficiaries

will enlarge to nation-wide medical facilities and pregnant women

(annual delivery numbers of 80,000)

2-6 Implementation Period
May 2019 — March 2022 (34 months in total)

2-7 Implementation Structure

(1) Japanese Side

— TOITU Co. Ltd. —

| Kazuhiko INOUE |

Survey Team Leader/
Business Plan Development (1)

1
Koei Research &
— Consulting Inc. —

Hiroshi ABO

Chief advisor/ Project
Management/ Research &
Analysis (1)

1

v 2 v
X X Koei Research &
TOITU Co. Ltd. Otemae University Consulting Inc.

Akira NISHIYAMA | || [ Kazutomo OHASHI |

Osaka University

Business Plan
Development (2)

[ Shino NISHIMAGI |

Deputy Chief advisor/ Project
Management/ Research &
Analysis (2)

Academical Verification of
Perinatal Care and Labor
Management

| Masayuki ENDO

Medical Education/
Training Management

Source: Survey Team

Figure 1 Structure of the Survey Team

(2) Mongolian Side

- Counterpart Agency: Ministry of Health (MOH)

- Support Agency: Health Department, Capital City Government
- Target Facilities (4 hospitals)

.

National Center for Maternal and Child Health (MCH Center)
First Maternity Hospital

Second Maternity Hospital
Third Maternity Hospital



3. Results of the Survey

3-1 Results by Activity
(1) Activities for Output 1

1) To provide the proposed products

The proposed products listed in the Table 2 were provided by July 2019. However, the
consumables which had been originally procured and delivered were exhausted due to the
extension of the implementation period (from June 2021 to March 2022), and therefore, the

additional consumables were provided in December 2021.

Table 2  List of Equipment Provided

Name Q’ty
1 | Actocardiograph (MT-610) 24 sets
2 | Central monitor system (OBIS2.3) 4 sets
3 | Vacuum extractor (VD-1000) 4 sets
4 | Consumables 4 sets

Source: Survey Team

2) To develop an operational guideline for actocardiograph

To ensure the effective use of the central monitor system, it is essential to develop an operational
guideline for the actocardiograph. In developing the guideline, the Survey Team took into account
the characteristics of Mongolia so that it would fit the actual situation in Mongolia. For example,
in Mongolia, the number of deliveries per facility is several times higher than that in Japanese

hospitals, and such different situations were needed to be considered.

In September to October 2019, a training program was conducted at Osaka University in Japan
and the Survey Team gave guidance on preparing the guideline. After the training program in Japan,
the Survey Team conducted the follow-up activities in Mongolia and also via online after the
outbreak of coronavirus disease 2019 (COVID-19).

In total, seven online training sessions were conducted for developing the guideline from October
2020 to December 2021. However, due to the pandemic of COVID-19, the working group in
Mongolia was limited in meeting and working together, making it difficult to preparing the
guideline. Despite the delay, the final version of the guideline was presented to the Mongolian

officials at the final workshop held in January 2022.

3) To conduct training programs on O/M of actocardiograph for ME
a. Application training in Mongolia
In July 2019, the Survey Team conducted the application training for actocardiograph when

those were installed in the hospitals.

b. Training program in Japan
The training program for actocardiograph was conducted from 8 to 14 of September 2019 at
Tsunashima Factory of TOITU. A total of 4 engineers from each targeted hospital were
participated.



c. Development of the guideline for ME
To develop the guideline for actocardiograph for ME, the training sessions were conducted via
online due to the spread of COVID-19. The online training was held for six sessions in total
from August 2020 to December 2021.

4) To conduct training programs on interpreting CTG data for obstetrician
Two training programs on interpreting CTG data were conducted from September to October 2019,
and 4 obstetricians from each targeted hospital were participated (2 participants for each program).
After the outbreak of COVID-19, a total of seven online training sessions were conducted from
October 2020 to December 2021.

5) To verify effectiveness of actocardiograph and central monitor system
a. Utilization of actocardiograph and central monitor system
*  The rate of CTG use increased, particularly in the second stage of labor.
* The use of CTG during the first and second stages of labor has increased from the

traditional Mongolian method of wearing it for 20 minutes on admission.

b. Improvement if perinatal care

*  Although it was assumed that the neonatal resuscitation rate would decrease, it increased,
most likely due to the availability of better equipment and various training programs on
neonatal resuscitation in Mongolia. There was no increase in the number of neonatal
mortalities. In particular, there was a decreasing trend after introducing CTG at the First
and the Third Maternity Hospitals.

* Although it was expected that the use of actocardiograph would increase the suction
delivery rate to prevent neonatal paralysis, there was no increase in this rate. This could
be attributed to the lack of on-site guidance, which suggests the importance of training.

*  There was no increase in cesarean section rate or emergency cesarean section rate, which

are more likely to occur in the early stages of CTG implementation.

c. Improvement of diagnostic skills
* It was agreed with the Mongolian side that the diagnosis should be made according to the
DR C BRAVADO criteria, which will become the standard in Mongolia.
*  There are differences in the level of diagnostic capacity between the hospitals, as can be
seen by the proportion of abnormal CTG cases in emergency cesarean section indications.
It is necessary to develop a unified guideline for diagnosis as well as to deploy
actocardiograph in Mongolia.

d. Reduction of workload by introducing central monitor system
*  The workload of staff has been reduced. In particular, it has been effective in the perinatal
care under the COVID-19 pandemic.

(2) Activities related to Output 2

1) To consider a model for dissemination of CTG diagnosis

In order to improve the quality of perinatal care services in Mongolia, it is necessary to disseminate



the system widely, including to other medical institutions. The targeted hospitals are the top
referral hospitals for maternal and child health care in Mongolia, providing training for medical
personnel and guidance to lower-level medical institutions. Therefore, as shown in Figure 2, the
Survey Team developed a model for dissemination of CTG diagnosis with a human resource
development system for the lower-level medical institutions.

4 target hospitals

Practice of CTG diaanosis

; Accumulation of experience

L Establishment and systematization of CTG

Training CTG diagnostic

diagnostic skill

T Training CTG diagnostic

Clinical
Xx trainina Seminar (CTG diagnostic skill)
) \ 4 )
8 o . ) ] Receive training in CTG Guidance on CTG
b MongeliaNatignalliniversity diagnostic skill diagnostic skill
o of Medical Sciences

Information Primary level medical institutions |

Sharing Feedback

Publications Report on CTG

Mongolian Society of Obstetrics, diagnostic skill M'E'Stl'% of
Gynecology & Neonatology e
-

Guidelines for CTG diagnostics

Source: Survey Team

Figure1 A Model for Dissemination of CTG Diagnosis

2) To consider introducing the telemedicine system for CTG diagnosis

The CTG data can be transferred from lower-level medical institutions to the target hospitals via
internet connection. Once the data has been received, it is possible for the skilled personnel to read
the CTG data and give appropriate advice. Thus, the introduction of a telemedicine system is
highly significant. Figure 3 shows the outline of the telemedicine system for CTG diagnosis. To
consider the system, the Survey Team had interviews with the target hospitals to understand the

current situation and the needs, instead of conducting a survey at lower-level medical institutions
due to the COVID-19 pandemic.

Target 4 Hospitals

1 Reports on CTG CTG data transmission/
CTG data diagnosis result/ v Request for diagnosis
Reports on CTG transmission/ Advice
diagnosis result/ Request for
Advice diaanosis
Reports on CTG CTG data transmission/
diagnosis result/ Request for diagnosis
v Advice

Primary Level Medical Institutions
Source: Survey Team

Figure 3  Outline of the Telemedicine System for CTG Diagnosis



In addition, the effectiveness of actocardiograph and central monitor system was demonstrated in
the target hospitals under the COVID-19 pandemic. Figure 4 shows the use of the telemedicine
system in the context of COVID-19. The telemedicine system is implemented between the red

zone, where COVID-19 positive patients are quarantined, and the green zone.

Red Zone

Medical Staffs Mother/ Mother/
Actocardiograph Actocardiograph

Treatment

Monitoring \ l
)

Medical Central Monitor |

Specialists

Green Zone

Source: Survey Team

Figure 4  Telemedicine System under the COVID-19 (using Central Monitor System)

3) To consider the local optimization of actocardiograph and central monitor system
In order to promote the use of actocardiograph and central monitor system, cost reduction of the
products and the local context of Mongolia (using environment of the products, user preference)
were taken into account. The followings are the specific measures taken.
*  Making use of the paperless specification (data recording on hard disk) which is the
feature of the proposed product.
* The transducer (a sensor worn by the mother to measure labor pains and fetal

heartbeats) was upgraded to a stronger version since it was frequently broken.

Revised Version Existing Version

4) To establish O/M system

To ensure that the installed products are used effectively and continuously, the following measures
have been taken: a. establishing a supply system for the equipment and consumables and a
maintenance service system through the local agent; b. improving the daily inspection and
management skills of MEs and other staff and strengthening the maintenance management system

at each hospital; c. establishing a network between the local agent and hospitals.



(3) Activities related to Output 3

A working group, headed by a representative of the Ministry of Health, was formed to

review the progress of the Survey and share the results of the demonstration. The members
are the Ministry of Health, the Health Department of Ulaanbaatar City and the

representatives of the 4 target hospita

Is.

In addition, the seminars were held in August and October 2019 as it is important to increase

the knowledge and understanding of the stakeholders in order to promote CTG diagnosis.

The final workshop was held on 26 January 2022 in Mongolia to share the results of the

Survey. About 70 participants including representatives from JICA Mongolia Office,

Ministry of Health, the Health Department of Ulaanbaatar City, 4 target hospitals,

Mongolian Society of Obstetrics and Gynecology, and the Health Departments of each

province participated in the workshop.

(4) Achievement of the Purpose of the Survey

The achievement of each output is summarized in Table 3.

Table 3 Achievement of Output 1 and Output 2

Expected Outputs

Measured Outputs/Discussions

Output 1: Effectiveness for improving the perinatal care through introduction of actocardiograph

and central monitor system at target hospitals is verified.

Actocardiograph will be introduced with 50% of
increase in wearing rate during delivery.

The rate of application increased, especially in the second
stage of labor.

The wearing time per delivery will be increased
by 30% (Approaching 60 minutes).

The use of the Mongolian method, in which the patient
wears the device for 20 minutes upon admission, increased
from the first to the second stage of labor. Wearing time is
considered to have increased.

Actocardiograph system operational manual
will be developed.

Operation manuals are being prepared by each hospital.

CTG diagnostic guidelines will be developed

It was confirmed with the Mongolian side that the
diagnosis will be made based on the criteria of DR C
BRAVADO. This will become the standard in Mongolia in
the future.

The capacity of staff to interpret CTG data and
measure fetal heart rate and labor pain will be
improved.

There is no increase in the cesarean section rate after the
introduction of CTG, and there is no problem with the
eligibility of the diagnosis from the perspective of cesarean
section.

The neonatal resuscitation rate will be reduced
by half.

The rate of neonatal resuscitation procedures increased.
This can be due to the improvement of neonatal
resuscitation equipment and the large number of training
programs.

Suction delivery rate will be increased by 50%.

The suction delivery rate did not increase. This was due to
the lack of practical training in suction delivery and
unfamiliarity with the skill.

The workload of staff will be reduced.

The workload of the staffs was reduced, especially in the
perinatal care of the COVID-19

Output 2: Dissemination of actocardiograp

for operation and maintenance a

h and central monitor system, and appropriate model

re proposed.

At least one facilitator will be trained, and in-
hospital training will be provided.

The trainers from each hospital provide in-hospital training
as instructors.
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Expected Outputs

Measured Outputs/Discussions

An evaluation system for clinical performance
will be established with the instructors, and
evaluations are to be conducted every six
months.

From the status of submission of basic data on perinatal
care and the Robson classification, data management is
being carried out. On the other hand, the utilization of these
data could not be surveyed.

Human resource development and training will
be provided to lower-level hospitals.

Activities are underway in Ulaanbaatar city, but due to the
lack of CTGs and the COVID-19, not enough progress has
been made.

Proposed telemedicine system for CTG

diagnosis will be developed.

Development of remote instruction built under the COVID-
19 (see Figures 3 and 4)

CTG diagnostic guideline for Mongolia will be
developed.

A Mongolian national standards manual will be developed
based on the guidelines developed by the First Maternity
Hospital.

A local optimum plan for the proposed
equipment will be developed.

Provision of the improved transducer.

Support for Mongolian name (input in Mongolian script).
Consideration of cost reduction (including local
manufacturing of stand, etc.)

Operational costs will be reduced through the
recording of CTG data.

Providing a system that enables delivery management
without the need for paper records.

ME at each hospital will be able to conduct
daily checkups and respond to minor problems.

Standardization of the manual for MEs developed by the
Second Maternity Hospital for other hospitals
Establishment of an after-sales service system built by
target hospitals and distributors

Each hospital will be responsible for
troubleshooting and supplying consumables.

Provision of after-sales service through local agents.

Source: Survey Team

From the achievement of Output 1 and Output 2 shown in Table 3, the following can be said with

regard to the purpose of the Survey, “Verification of the effectiveness of proposed actocardiograph

and central monitor system, and formulation of a plan on dissemination of the proposed equipment

in order to contribute the improving quality of prenatal care in Mongolia.”

» Effective medical support can be achieved by combining the provision of equipment with

training (education).

* In general, although the cesarean section rate increases due to inappropriate decisions during

the introduction of CTG, cesarean sections were performed appropriately during the Survey.

* There were considerable differences in the use of CTG between the target hospitals. For

example, there was a huge gap in the proportion of abnormal CTGs in the indication for

emergency cesarean section, which indicates a difference in the ability to read CTGs and

suggests the necessity of a unified guidelines and training in Mongolia.

Also, with regard to Output 3, the following points were clarified through the implementation of

the Survey.

* The effectiveness of the package that combines “maintenance of equipment”,

9% eeg

1mprovement

of medical technology” and “establishment of maintenance and management system”, which

is the policy of the Survey, was confirmed through the Survey.

* The use of actocardiograph and central monitor system has ensured the safety of perinatal care

under the COVID-19 pandemic. This is also a kind of telemedicine system, which proves the

effectiveness of telemedicine and the quality of perinatal care under emerging infectious
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diseases in the future.
*  With regard to the verification of the deployment in the provinces, although direct intervention
could not be carried out, it was proved by the effective use of the system under the COVID-

19 pandemic.

4. Future Plans after the Survey

4-1 Continuation of autonomous activities of government agencies after the Survey
To disseminate the proposed products, it is essential to have a national guideline (unified guideline),
which would improve the quality of perinatal care. Therefore, the Survey Team formed a working
group involving the Ministry of Health. Regarding the unified guideline, the Ministry of Health
expressed their continued support to develop it at the final workshop held in January 2022.

4-2  Challenges and measures to be taken

Due to the COVID-19 pandemic, it had been difficult to conduct the activities in Mongolia since
the beginning of 2020, which has affected the progress of the Survey. In addition, obstetricians
and MEs at the target hospitals had been busy receiving COVID-19 positive patients, making it

difficult to continue work on the guideline.

For this reason, it was agreed that the final version of the guideline would be based mainly on the
guideline of the First Maternity Hospital, and for the same reason the guideline for ME would be
based on the guideline of the Second Maternity Hospital.

4-3 Business case and development effects considered in the verification survey
The Survey was conducted not only to verify the usefulness of the proposed products, but also to
verify the three components as a single package: provision of equipment, training, and operation
& maintenance. This hypothesis had been proven in the Survey and has contributed to the health

of mothers and children in Mongolia. Figure 5 shows the outline of the package for

Increase sales of equipment
Provision of
equipment
Operation & _ )
- -Standardized guidelines
-Training to other hospitals
-Telemedicine
Improvement of quality of
’ Appropriate use of equipment | perinatal care

Source: Survey Team

commercialization.

Training

Maintenance

Figure S  Outline of the Package for Commercialization (Image)
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4-4

Lessons learned and recommendations from the Survey

To implement the survey, various professionals were involved in the Survey Team, including
the proposed manufacturer, Osaka University and Otemae University from an academic
perspective related to perinatal care, and Koei Research & Consulting Inc., which has
sufficient experiences working with the Mongolian government agencies. By making

effective use of each member’s specialties and expertise, the Survey was managed efficiently.

The above-mentioned team made it possible to continue the Survey even under the situation
of COVID-19 pandemic (each of us had connections with the Mongolian side, which enabled

us to continue the survey via online).

As there are many stakeholders at different levels in this survey, it was difficult to coordinate
them in holding a workshop. However, by taking advantage of the network with the
Mongolian side, the coordination and arrangements were carried out smoothly and the Survey
Team was able to disseminate the necessity of actocardiograph and CTG diagnosis to improve

the quality of perinatal care in Mongolia.

In this survey, four tertiary level of medical institutions were involved in the intervention. By
targeting multiple facilities, it allows us to understand the conditions of the equipment in
operation according to the characteristics and features of each facility, and to use this

information effectively in planning.
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