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Abstract

Background Russian’s invasion of Ukraine has seriously disrupted perinatal care. In a humanitarian initiative,
emergency obstetric and neonatal equipment and drugs were provided by Maternal and Childhealth Advocacy
International and distributed by Ukrainian partners to a selected 61 maternity hospitals throughout Ukraine. The
programme included engaging mothers in labour to undertake fetal heart rate monitoring using a battery operated,
portable, doppler ultrasound probe. This paper describes some characteristics of participants and analyses differences
in fetal distress management and maternal / neonatal outcomes following different approaches to fetal health
surveillance.

Methods Data from 28,808 births were collected in specially developed database which contained information on
maternal characteristics, course of pregnancy and childbirth, maternal and neonatal outcomes and donated drugs
and equipment used. After informed consent, mothers (n=13735) who agreed to use in labour fetal self-monitoring
in addition to standard intrapartum fetal health surveillance, monitored and recorded fetal heart rate changes on

a ‘contraction-by-contraction” basis into a special form. Data on maternal experience with self-monitoring were
collected. Cases where fetal heart rate changes were identified (n=1434) were extracted and analysed for differences
in case management and maternal and neonatal outcomes in different approaches: joint monitoring (mother plus
staff, n=901) vs. staff only monitoring (n=533) and different actors in case of joint monitoring (mothers, n=512, vs.
staff, n=389).

Results Vacuum assisted delivery was utilised in only < 2% cases. Caesarean section rate was 27%. Mothers reported
their experience with self-monitoring as great or good in 79%. Preterm deliveries were less frequent where fetal
monitoring was provided by both staff and mothers jointly. In the staff plus mother group, more often lateral

tilt, intravenous fluid, spontaneous vaginal and vacuum assisted delivery and less often caesarean sections were
undertaken even when fetal distress alone was an indication for operative delivery at term pregnancy.

Conclusion Involvement of women may help to make delivery safer for mothers as complications may be
recognized earlier and appropriately treated. Overall, the data shows that despite the full-scale war in Ukraine, it
remained possible for high quality perinatal health care to continue.
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Background

Since the Russian invasion of Ukraine, the functioning of
maternity and neonatal units has been affected. Shelling
of homes and hospitals, large numbers of displaced peo-
ple including pregnant women, targeted interruptions to
electricity supplies, and a shortage of qualified doctors
and midwives has greatly affected the provision of quality
healthcare. Heightened anxiety among pregnant women
in Ukraine, especially if the father of their baby is away
fighting to protect the country, is also an important issue
that may negatively impact on their health, especially
around the time of labour and delivery.

The implementation of normal care and management
protocols for providing care for pregnant women dur-
ing labour and for their newborn infants [1] may not
always be possible. For example, the Ukrainian national
protocol which is in line with WHO recommendations
[2], endorses fetal heart rate (FHR) monitoring during
labour and delivery to help reduce intrapartum complica-
tions such as stillbirth and perinatal asphyxia (leading to
neonatal deaths or long-term disability) may be difficult
to follow if there is missile attack and staff, along with
women in labour, need to move to a bomb shelter.

The existing national intrapartum FHR monitoring
protocol in Ukraine is based on NICE guidelines (NICE
CG 190) [3] and followed WHO recommendations [4]
namely that FHR auscultation be undertaken for at least
60 s after a palpated contraction during the latent and
active phases of first stage of labour every 30 and 15 min
respectively and during the second stage of labour every
5 min or after every contraction. Intrapartum monitor-
ing is undertaken by local staff (intermittent ausculta-
tion using a Pinard stethoscope or hand-held Doppler
device). Obstetricians and midwives are always pres-
ent at all deliveries. It is not standard practice in Ukrai-
nian maternity units to use cardiotocography (CTGQG)
in a continuous recording mode for long periods of
labour and delivery but rather for short recording peri-
ods (around 20-40 min) or only in the audio mode if
intermittent auscultation monitoring indicated a poten-
tial FHR problem. Fetal scalp electrodes are not used in
Ukraine. In cases where FHR changes are confirmed by
suspicious or pathological FHR features on CTG trace,
fetal distress diagnosis is based on the visual interpreta-
tion of cardiotocograph records and clinical data. There
is no option in Ukraine to collect fetal blood sampling,
even this is recommended in the national protocol [1].
The management includes standard actions for fetal
distress, namely, a systematic assessment of the condi-
tion of the woman and unborn baby and vaginal exami-
nation where appropriate. If fetal distress is identified,

lateral tilt, intravenous fluids, cessation of oxytocin infu-
sion and possible tocolytic drugs [1] are also undertaken.
When a specific obstetric problem, such as obstructed
or prolonged labour, placental abruption or previa, cord
prolapse, severe preeclampsia or chorioamnionitis are
identified appropriate management for this condition
is immediately undertaken. Delivery either by vaginal
assisted delivery (with vacuum or forceps) or by Caesar-
ean section are undertaken in as timely a manner as pos-
sible and when appropriate.

The National Health Service in Ukraine are govern-
ment funded and well organised. Before commencing
our initiative, analysis of comprehensive maternal and
neonatal data provided to us by partner-maternity hos-
pitals, showed possible ways in which to help mitigate the
effects of the war on the quality of perinatal care.

With support from the Ministry of Health of Ukraine,
from the Association of Obstetricians and Gynaecolo-
gists, and the Association of Neonatologists in Ukraine
we implemented a programme with the aim of maintain-
ing the quality of perinatal care in 61 maternity hospitals
throughout Ukraine.

Our programme included engaging mothers (and
partners when present) in labour to undertake FHR self-
monitoring. This approach has been successfully imple-
mented in Liberia, a low-income country with a shortage
of midwives and doctors, helping to prevent long-term
disability by reducing birth asphyxia [5, 6]. In Ukraine
additional FHR monitoring by mothers was implemented
to supplement the existing system of intrapartum fetal
health surveillance, mainly monitoring of fetal heart rate
by medical staff. This approach encouraged mothers and
their partners to active participation by giving them some
control and reassurance during labour by involving them
in assisting staff to monitor for fetal distress, a situation
of great relevance to Ukraine.

The aim of this paper is (1) to present some charac-
teristics of the programme participants reported in the
database during 1st February - 1st October 2023, includ-
ing mothers’ experiences with self-monitoring of FHR
changes following the end of every uterine contraction
(“contraction-by-contraction”) during labour, and (2) to
analyse if there is any differences in FHR changes (fetal
distress) management and maternal / neonatal out-
comes in different approaches (joint monitoring (mother
plus staff) vs. staff only monitoring) and different actors
in case of joint monitoring (mothers vs. staff) for fetal
health surveillance. FHR changes immediately after each
contraction were recorded because such changes are
more likely to indicate possible fetal distress.
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Methods

Each hospital’s clinical director was contacted and a total
of 61 maternity hospitals identified to enrol in the pro-
gramme. All hospitals participating in the programme
signed letters of request to Maternal and Child Advocacy
International (MCALI) to provide humanitarian aid which
included equipment, drugs and supplies crucial to main-
tain high standards of maternal care and help to prevent
damage to babies caused by hypoxia during delivery.
After receiving information from these hospitals, we
provided essential, high quality emergency equipment,
drugs and supplies [7-9] that were distributed by a local
non-governmental organization to each of 61 maternity
hospitals throughout Ukraine in 3 consignments between
November 2022 and March 2023 (see Supplemental
Files 1 and 2). At handover, collaboration agreements
were signed and exchanged between MCAI and each of
the 61 hospitals. These agreements denoted the respon-
sibility of each hospital to use the donated supplies and
equipment to benefit patients attending their hospitals,
to inform patients admitted about the programme aim-
ing to provide quality improvement actions to enhance
existing obstetric management in the prevention of birth
asphyxia, to enrol participants in the programme, and to
collect anonymised data for the programme monitoring
and reporting.

On admission to the hospital, women were informed
about the programme and invited by the staff on duty to
participate in the fetal self-monitoring component. That
was the only the way to invite participants to the pro-
gramme during the war period as very often, and up to
the beginning of delivery, women may not know exactly
which hospital they can reach and if this hospital is
among those participating in the programme and pro-
viding opportunity for “contraction-by-contraction” self-
monitoring. Moreover, additional visits or time spent for
recruiting and training in fetal heart rate self-monitoring
at the antenatal clinics could increase mothers’ risks for
life because of frequent drone and missile attacks in the
country and was considered not ethical.

In each hospital, following informed consent and train-
ing on admission in labour, mothers were provided with
a battery-operated FHR doppler ultrasound probe (pro-
vided as a part of humanitarian assistance) to enable
them to identify changes in fetal heart rate on a “contrac-
tion-by-contraction” basis immediately following the end
of every uterine contraction for approximately 30-60 s in
labour alongside existing monitoring undertaken by local
staff. Women could opt in or out from the programme at
any time they wished.

Training was provided to mothers who agreed to par-
ticipate (and birthing partner if present) in the use of the
doppler probes, enabling her/them to identify faster or
slower heart rate changes after the current contraction in
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comparison to the FHR they had heard after the previous
contraction Mothers were not asked to identify abnormal
numeric values of the FHR (the latter was undertaken by
staff). Mothers were asked to record their findings on a
self-monitoring form in the Ukrainian language (Fig. 1).
When mothers identified faster or slower fetal heart
rates, medical staff were called immediately and after the
next contraction FHR was undertaken by the staff. If FHR
changes were confirmed, appropriate actions, according
to the national protocol, would be undertaken.

The third column reports the confirmation or oth-
erwise by medical staff of any changes identified by the
mother/partner along with the time of their evaluation.
The presence of meconium indicating further possible
evidence of fetal distress was recorded. Finally, actions
taken for confirmed changes in FHR by staff were docu-
mented on the bottom of the chart.

Women who agreed to be part of the fetal self-monitor-
ing component of the programme, those who had signed
informed consent on paper, and completed the mother’s
fetal heart rate “contraction-by-contraction” self-mon-
itoring form during delivery, were asked to evaluate
self-monitoring by classifying their experience as “great,
good, acceptable, bad or very bad” (on paper).

Data were collected in each hospital on as many cases
as it was possible in the current situation both among
those women who monitored FHR themselves and those
who did not. Data were entered on computer pads pro-
vided by the project into a database (Memento) devel-
oped in the Ukrainian language which could allow upload
of data on and off the internet.

Only anonymised data were entered into database.
Hospital case record numbers were used by hospital staff
who entered these data to keep a link to patients in case
clarification was needed.

Clinical data were collected on maternal age, presence
of partners during delivery, displacement as result of war,
obstetrical history, duration of pregnancy, fetal position,
multiple pregnancy, history of previous caesarean section
or uterine surgery.

Maternal diseases were reported as chronic hyper-
tension, chronic renal diseases, decompensated heart
diseases, urinary tract infections, diabetes mellitus/ges-
tational diabetes, acute respiratory distress syndrome at
the delivery time, and trauma at the time of admission.

Information on some obstetric complications dur-
ing pregnancy or childbirth was collected and included:
placenta praevia, placental abruption, uterine rupture,
premature rupture of membranes for more than 24 h,
chorioamnionitis, severe preeclampsia / eclampsia,
intrauterine fetal growth restriction, prolonged labour,
obstructed labour, fetal distress, shoulder dystocia, cord
prolapse, postpartum haemorrhage (PPH) 500-1000 ml,
and PPH > 1000 ml.
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Fig. 1 Self-monitoring form to report fetal-heart rate changes by mothers and/or their partners (English translation). The smiling faces on the form were
ticked by the mother/partner if there is no change in the fetal heart rate in the 30-60 s period immediately following the end of each uterine contrac-
tion. When, and if, there was a change in fetal heart rate, time was recorded and a cross was placed on either ‘faster’ or ‘slower’rate and medical staff were

contacted

Sets of data were collected on FHR monitoring by med-
ical personnel and by mothers where applicable. Actions
taken in case of changes in FHR (fetal distress) were
reported.

Data were entered on the course and outcome of
delivery for both mother and neonate, including meth-
ods of delivery, Apgar score at first and fifth minute,

resuscitation, admission to neonatal intensive care unit,
hypoxic-ischemic encephalopathy, seizures, transfer,
perinatal death and cause of death.

Part of the monitoring form included information on
any donated equipment used.
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Information from mother’s FHR monitoring forms,
as well as on maternal experience with self-monitoring,
were entered in the Memento database.

Staff from each hospital regularly uploaded data to the
cloud which were then analysed sequentially. Only ano-
nymised data were analysed.

The total database was used to analyse some character-
istics of the entire population.

To analyse differences in fetal distress case manage-
ment, all cases where FHR changes were identified either
by mother or by medical personnel were extracted and
analysed separately.

Cases selected and logic for subsequent analyses is pre-
sented in Fig. 2.

The lower panel indicates initially the Types of Delivery
undertaken; vaginal, forceps assisted, vacuum assisted,
and Caesarean section, and underneath the neonatal out-
comes recorded in terms of resuscitation at birth, Apgar
scores, Neonatal Unit admission, Hypoxic Ischaemic
Encephalopathy, presence of seizures, early neonatal
deaths and stillbirths.

All variables were categorized as a dummy variable
(yes/no). Statistical analyses were performed using EZR
v.1.54 (open access software). In the univariate analyses,
chi-square tests were used. A p =value less than 0.05 was
considered statistically significant.

Approval to participate in the programme and col-
lect data was undertaken by an authorized person in
each of the 61 participating hospitals. Before any work
was undertaken, the programme was approved by The
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Ministry of Health Ukraine and Ukrainian Association
of Neonatologists and Association of Obstetricians and
Gynaecologists.

Results

Participating hospitals and use of donated equipment
Participating hospitals were located in 16 regions of
Ukraine (Fig. 3). Nineteen of the 61 hospitals (31%) were
situated in areas under constant attacks from Russian
military especially to civilian areas, hospitals and electri-
cal and other power generators.

All 61 hospitals regularly entered data into their com-
puter pads for upload to the Memento database cloud
for analysis. Because of frequency of military attacks, 3
of those 19 hospitals in high-risk areas provided less data
than usually would be possible.

Supplemental File 2 describes the reported use of dona-
tions by the 61 hospitals.

Some characteristics of the project participants and their
experience with self-monitoring of fetal heart rate (FHR)
“contraction-by-contraction” during delivery as entered in
the database
Data were provided for 22,808 deliveries and correspond-
ing 23,052 neonates between February and October 2023.
Table 1 summarises selected data on mothers and neo-
nates collected in the Memento database by 61 hospitals.
Around 6% of families reported to be internally dis-
placed because of the war.

Approach for FHR

Monitoring was provided by medical staff

Monitoring was provided by

monitoring used: and by mothers staff only
N=901 N=533
FHR changes were T ———— .
' [ Mother, N=512 ] [ Medical staff, N=389 ] [ Medical staff, N=533 ]

discovered by:

* Lateral tilt « lateral tilt ¢ Lateral tilt

; : * Additional inspired oxygen «  Additional inspired oxygen * Additional inspired oxygen

Actions taken. if « Intravenous fluids s IntEvenousHnds * Intravenous fluids
changed FHR: +  Oxytocin stopped « Oxytocin stopped *  Oxytocin stopped

* Tocolysis «  Tocolysis * Tocolysis

—— —.

Outcomes: Vaginal delivery
Vacuum-assisted delivery
Forceps-assisted delivery

Caesarean section

Type of delivery

Resuscitation

Vaginal delivery
Vacuume-assisted delivery
Forceps-assisted delivery
Caesarean section

Resuscitation
Apgar score <7 at 5 minutes

Vaginal delivery
Vacuum-assisted delivery
Forceps-assisted delivery
Caesarean section

Resuscitation

Neonatal Apgar score <7 at 5 minutes L Apgar score <7 at 5 minutes
Apgar score <4 at 5 minutes Apgar score <4 at 5 minutes Apgar score <4 at 5 minutes
outcomes NICU admission NICU admission NICU admission
Hypoxic-ischemic encephalopathy ~ Hypoxic-ischemic encephalopathy Hypoxic-ischemic encephalopathy
Seizures Seizures Seizures
Early neonatal death Early neonatal death Early neonatal death
Stillbirth Stillbirth Stillbirth

Fig. 2 Flow chart for interventions and outcomes. The upper panel includes details of the three groups with respect to who undertook the fetal heart
rate monitoring, the changes identified in fetal heart rate, and which group identified them, and the actions taken to manage patients with any relevant
medical or delivery problems and any changes identified and confirmed by medical staff
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69% of women in the program population were accom-
panied by their partners during labour and delivery.

Around 8% of women had a uterine scar following pre-
vious Caesarean section or gynaecological surgery.

In 60 cases trauma/injuries were reported, constituting
0.3% of women in labour.

Caesarean section rate was around 27% and assisted
vaginal delivery was around 2%.

Around 6% of neonates were preterm with around 22%
of them delivered at 32 gestational weeks or less.

In total, around 2% of neonates required resuscitation
and around 1% had Apgar scores lower than 7 at 5 min
after the birth.

Around 3% of neonates were admitted to a neonatal
unit; 0.2% had hypoxic ischaemic encephalopathy and
less than 0.1% developed seizures.

Perinatal mortality rate was 2.72 per 1000 deliveries
among included babies, with a substantial proportion of
stillbirths (85%).

No maternal deaths were reported in this database.

Totally, fetal heart rate changes were identified in
1434 mothers (around 6% of deliveries reported in the
database) and managed as fetal distress. Clinical actions
applied are reported in the Table 2.

60% (n=13735) of women reported in the database
participated in FHR self-monitoring. They reported 3.7%
of FHR changes, and 87% of their particular cases were
confirmed by staff.

Only around 2.6% of mothers reported bad or very bad
experiences with FHR self-monitoring (Table 3).

Fetal heart rate changes (fetal distress) management and
maternal / neonatal outcomes of cases where FHR changes
were identified either by mother or by staff among

those where mothers were and were not involved in FHR
monitoring

Of the 22,808 deliveries in the database, there were
13,735 (60%) reports on the delivery where the mother
had used self-monitoring in addition to the fetal surveil-
lance provide by staff and 9055 reports when only staff
had monitored FHR.

Among those where additional monitoring was pro-
vided by mothers, there were 512 cases (3.72%) where,
on a “contraction-by-contraction” basis, a mother, with
or without help from her partner, identified changes in
her fetal heart rate. 383 (74.8%) reported slowing and 105
(20.5%) reported quickening of their fetal heart rates. In
24 (4.7%) the type of changes in FHR were not clarified.
FHR changes reported by mothers were confirmed in 447
of these 512 cases (87.3%) by staff (including in most by
CTQ).

In the second group where mothers were monitoring
but did not identify changes in FHR, 389 FHR changes
(2.8%) were identified by medical staff.

In total, among those women who been involved with
staff in the monitoring of their unborn babies, changes in
FHR were identified in 901 cases (6.6%).
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Table 1 Selected characteristics of the programme population entered into the database by 61 maternity hospitals
Characteristics Number %
Mothers’ information n=22,808
Partners attending delivery 15,649 68.61
Internally displaced by the war 1478 6.48
Method of delivery
Vaginal delivery 15,527 68.08
Vacuum-assisted delivery 412 1.81
Forceps-assisted delivery 11 0.05
Caesarean section 6,114 26.81
Not recorded 744 3.26
Maternal diseases
Gestational diabetes 283 1.24
Diabetes mellitus 52 0.23
Urinary tract infection 531 233
Chronic hypertension 577 2.53
Chronic kidney disease 422 1.85
Heart disease decompensated 57 0.25
Acute respiratory distress syndrome 38 0.17
Trauma / injuries 60 0.26
Pregnancy events
Breech presentation 703 3.08
Transverse position 138 061
Multiple pregnancy 244 1.07
Scar from previous Caesarean section 1796 7.87
Scar from other previous uterine operation 71 0.31
Preterm labour (< 37 weeks) 1209 5.30
Preterm labour (33-36 weeks) 926 406
Preterm labour (28-32 weeks) 221 1.00
Preterm labour (< 28 weeks) 62 0.27
Pregnancy and delivery complications
Placenta praevia 88 0.39
Placenta abruption 220 1.0
Intrauterine fetal growth retardation 163 0.71
Eclampsia 3 0.01
Severe preeclampsia 194 0.85
Rupture of membranes> 24 h 541 237
Chorioamnionitis 58 0.25
Hypotension sudden 26 0.11
Umbilical cord prolapse 46 0.20
Prolonged labour 1010 443
Obstructed labour 518 227
Shoulder dystocia 40 0.18
Uterine rupture 2 0.01
Post-partum haemorrhage 500-1000 ml 163 0.71
Post-partum haemorrhage > 1000 ml 55 0.24
Neonatal information n=23,052
Preterm birth (<37 weeks) 1338 5.80
Preterm birth (33-36 weeks) 1039 451
Preterm birth (28-32 weeks) 237 1.03
Preterm birth (< 28 weeks) 62 0.27
Low birth weight (<2500 g) 1331 5.77
Receiving resuscitation 492 213
Apgar<4at 5 min 21 0.09
Apgar<7at5min 237 1.03
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Table 1 (continued)
Characteristics Number %
Mothers’ information n=22,808
NICU admissions 794 344
Birth asphyxia markers
Hypoxic ischaemic encephalopathy 48 0.21
Seizures 17 0.07
Stillbirths 53 023
Early neonatal death (per 100 livebirths) 9 0.04
Table 2 Fetal heart rate (FHR) monitoring results in the total database, n=22,808
Indices Number %
Number of cases where mothers providing FHR rhythm self-monitoring 13,735 60.22
Number of changes in FHR rhythm identified by mothers 512 372
Number of cases where changes in FHR rhythm identified by mothers were confirmed by staff 447 (of 512) 87.30*
Total number of cases where FHR changes were identified either by mothers or by staff 1434 6.29

Actions for FHR changes identified by mothers or by staff (n=1434) and managed as fetal distress (more than one action can be applied in each

mother).

Lateral tilt for FHR change
Additional inspired oxygen
Intravenous fluids
Oxytocin stopped
Tocolysis

Vacuum-assisted delivery
Forceps-assisted delivery
Caesarean Section

635 44.28
125 8.72
230 16.04
102 7.1
2 0.14
281 19.60
11 0.77
922 64.3

* - denominator is number of mothers who identified changes in FHR during self-monitoring

Table 3 Maternal experience with fetal heart rate self-
monitoring
Maternal experience with self-monitoring

Numberof %

FHR cases
N=13,735

Number of mothers who provided their views on 12,362 90.0

fetal self-monitoring

Maternal experience with self-monitoring

(h=12362):
Great 3294 26.65
Good 6474 52.37
Acceptable 2271 18.37
Bad 235 1.90
Very bad 88 0.71

In the group where intrapartum fetal heart rate moni-
toring was undertaken only by the medical staff, 533
cases with FHR changes were recognized (5.9%).

Data on maternal diseases, pregnancy events, preg-
nancy and delivery complications and postnatal events
are presented in the Table 4.

Comparisons between mothers first identifying FHR changes
and where staff plus mothers were monitoring and staff first
identified FHR changes (columns 2 versus 3)

Situations where FHR changes were initially recognized
by mothers compared with those first recognised by staff

during maternal monitoring demonstrated lateral tilt and
additional inspired oxygen usage more often. Vaginal
deliveries in mothers first identifying FHR changes were
more frequent and Apgar scores less than 7 at five min-
utes were less frequent.

Comparisons between cases where mothers plus staff were
jointly monitoring and where staff alone were monitoring
(columns 4 versus 5)

Among those cases with FHR changes monitored and
identified only by the staff, chronic hypertension, intra-
uterine growth restriction and placenta abruption were
more often than among those cases where mothers par-
ticipated jointly with staff in the fetal monitoring. In
this group breech presentation was more often and five
mothers had transverse position of the fetus. Preterm
deliveries were more often observed among reported
cases of FHR changes in the staff only group than in the
jointly monitoring group.

In the group where both mothers and medical staff
were jointly monitoring as compared with those where
only staff were monitoring, lateral tilt, additional inspired
oxygen, intravenous fluids were more often undertaken.
Vaginal deliveries and vacuum assisted deliveries were
more often and Caesarean section was less often than in
the group with only medical staff monitoring.
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Caesarean sections for fetal distress alone and without
medical or obstetric complications for term pregnan-
cies (purely for fetal distress as a reason) were less often
reported in the joint monitored group (34.74% vs. 50.47%,
p<0.001), whereas operative vaginal deliveries purely for
fetal distress were undertaken more often (18.98 vs. 9.57,
p<0.001). Actually, 63.34% of caesarean sections in the
jointly monitored group and 62.9% in the medical staff
alone monitored group were related purely to fetal dis-
tress. In the jointly monitored group 74.67% and in the
group monitored only by staff 80.95% of vaginal operated
deliveries were undertaken purely for fetal distress.

Neonates from the joint maternal and staff monitor-
ing group less often had Apgar scores below 4 at 5 min
and demonstrated a tendency to have fewer Apgar scores
lower than 7 at 5 min. Neonates in this group 1.8 times
less frequently required resuscitation and 1.6 times less
frequently were admitted to the neonatal intensive care
unit as to compare to only staff monitored group.

Discussion

The data provided here shows that, despite the full-scale
war in Ukraine, it remained possible for high quality peri-
natal health care to continue. This situation was largely
due to the enormous efforts of the Ministry of Health
and National Health Services of Ukraine, dedication of
the doctors and nurses, the mothers and their partners,
and the protection provided to hospitals by the Ukrainian
armed forces, fire services, and utility staff who contin-
ued to provide essential electricity and water supplies to
hospitals as well as national resources mobilization. The
protected situation for the civilian population in Ukraine
is in wide contrast to what is currently happening to
pregnant women in other war zones such as Gaza [10,
11] or Sudan [12].

Large proportions of the donated equipment, drugs
and supplies were used by the 61 hospitals who received
them (See Supplemental file 2).

It was extremely encouraging to see the widespread
use (on almost 10,000 patients) of portable re-chargeable
ultrasound scanners during labour and delivery which is
supported by international guidelines [13, 14]. Prior to
the invasion, patients needing an abdominal ultrasound
examination to diagnose dangerous problems during
labour were required to be moved to a separate dedicated
ultrasound room some distance from the labour ward.
Such actions would be extremely difficult during armed
conflict, or at night with limited electricity. The donated
battery-operated portable scanners were particularly
valuable in identifying intrauterine complications such as
placenta praevia, hyperextended head in breech presen-
tation, and the management of a second twin birth.

Of major concern in any war zone is the need for
emergency hospital-based management of obstetric
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complications such as obstructed labour, placenta prae-
via and other causes of major haemorrhage both before,
during, and after delivery where surgery may be the only
option. However, the presence of a scar in the uterus
resulting from Caesarean section in a previous pregnancy
or other uterine surgery is of particular concern because
of the high risk of ruptured uterus in future pregnancies
which would need urgent laparotomy; extremely difficult
if hospitals have been damaged by the conflict and where
major displacement of pregnant women occurs. Around
8% of the 22,808 mothers in this present cohort had uter-
ine scars from previous surgery.

A total of 412 vacuum assisted deliveries were reported
in the database. Only 236 of 1180 Kiwi vacuum delivery
devices were used after distribution (Supplemental files 1
and 2) within this initiative indicating that hospitals had
opportunities to use existing alternative vacuum delivery
systems. Furthermore, vacuum delivery was undertaken
in less than 1.8% of births indicating that more support
is needed to introduce this method of managing delay
or fetal distress in the second stage of labour in accor-
dance with our previous findings [15]; especially to avoid
unnecessary Caesarean sections and subsequent scarring
of the uterus which creates a risk for uterine rupture in a
future pregnancy.

In the group with FHR changes, where mothers were
not involved in fetal monitoring, 80% underwent Cae-
sarean section and only 12% were delivered by vacuum.
High caesarean section rates in this group may be related
to higher frequency of medical or obstetric conditions
requiring operative delivery, but when all these condi-
tions were excluded, fetal distress remained significantly
more often the reason for caesarean section among term
pregnancies in the staff-only monitored group (50% ver-
sus 35%, p<0.001).

Following difficulties in providing intrapartum fetal
monitoring in situations where there were targeted inter-
ruptions to electricity supplies, and when warnings of
impending missile attacks, staff, along with women in
labour, often needed to move to shelters. Therefore, the
introduction of “contraction-by-contraction” ausculta-
tion by mothers, and their partners, during labour was
widely accepted and appreciated in parallel with existing
FHR monitoring by trained maternity staff.

This approach to maternal FHR monitoring is similar to
a program introduced in Liberia [5, 6] and confirms that
mothers in Ukraine can correctly identify around 87%
of changes in FHR. Also, mothers can undertake moni-
toring more frequently than the 15-30-minute intervals
recommended by WHO, namely after the end of every
uterine contraction, which may lead in some cases to
earlier detection of complications, timely corresponding
interventions, and better outcome both for mothers and
for neonates.
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Our data suggest that cases with FHR changes which
were identified jointly by mothers and staff, were possi-
bly recognized at an earlier stage because every uterine
contraction was monitored. Simple actions were under-
taken more frequently to address FHR disturbance, and
spontaneous vaginal and assisted vaginal deliveries were
used more frequently and Caesarean Section less fre-
quently in the jointly monitored group (Table 4). In this
jointly monitored group, neonates less often required
resuscitation and admission to a neonatal unit, as well as
less frequently having Apgar score lower than four at five
minutes. These neonatal figures need to be interpreted
with considerable caution as preterm birth was less fre-
quently present in this group compared with those where
mothers were not monitoring. One reason for a less fre-
quent preterm gestation in the jointly monitored group
may have been that mothers admitted in preterm labour
may have accepted the option of self-monitoring less fre-
quently. On the other hand, staff might not propose them
to participate in self-monitoring more often in cases of
preterm delivery.

More frequent low Apgar score at five minutes in the
group monitored only by the staff may also reflect the
higher proportion of preterm infants in that group. Apgar
scores at five minutes provide useful information for the
survival and long-term outcome of preterm infants [16].

There were insufficient data available to analyse perina-
tal death indicators.

Our findings indicate that FHR changes recognised
either by mother or by staff in cases where women and
their partners were involved in fetal health surveillance,
may help to make delivery safer for the mother and there-
fore for the baby as complications were probably ear-
lier recognized. Moreover, some control over their fetal
condition during delivery by mothers and their partners
might have encouraged staff to more promptly apply
simple actions to overcome FHR disturbances and at
the same time discourage staff from undertaking unnec-
essary Caesarean sections. Other benefits for mothers
included constant knowledge that their baby was alive
and hopefully more motivation to cope with labouring
and delivering their baby in an unsafe situation caused by
armed conflict and, in many cases in the absence of their
partner.

It was encouraging that over 80% of those changes in
FHR rhythm identified by mothers immediately follow-
ing the end of a uterine contraction were confirmed by
staff and leading to clinical diagnosis and actions includ-
ing Caesarean section or vacuum delivery to expedite
delivery to minimise the risk of maternal and newborn
complications.

The strength of this program is that the 61 hospitals
involved were situated all over Ukraine. This program
not only has provided humanitarian assistance, but also
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has developed a huge database during a continuing war.
All women were able to use a battery-operated probe to
monitor their baby if they wished, especially at times of
restricted access to electricity. As more than 22,000 cases
all over Ukraine were entered in the database, which
cover approximately 19% of all deliveries over the coun-
try [17] during the programme monitoring period, we
can assume that the population can, to an extent, reflect
the cohort of women delivering in Ukraine between Feb-
ruary and October 2023. Moreover, around 14,000 of
women agreed to monitor their unborn babies, providing
data on all these cases entered in the database. Selection
bias remains a concern but the large size of the cohort
involving a large number of hospitals hopefully will have
minimised this potential problem.

One potential limitation relates to lack of knowledge on
the proportion of all deliveries in each hospital that were
entered in the database. Due to the uncontrolled nature
of the program, we could not avoid the significant dif-
ferences in the rate of preterm birth between the groups
that preclude us from stating that the better neonatal
outcomes in the groups with additional maternal moni-
toring were achieved due to that intervention.

We suggest that mothers and partners become more
involved in monitoring their unborn babies; an approach
which is particularly important in the 45 countries cur-
rently experiencing active war, including Ukraine [18].
The equipment is battery operated, inexpensive and
requires little training. In the absence of a partner, it can
reassure the mother that her unborn baby is “with her”
and that “she is positively contributing to the chances of
her baby being born alive and well”. “Contraction-by-con-
traction” auscultation using a battery operated doppler
ultrasound probe can be particularly valuable where the
lack of constant electricity supplies makes CTG moni-
toring extremely difficult. Also, the lack of doctors and
midwives due to them fleeing conflict or being killed
can be helped by mothers and partners contributing to
fetal surveillance. Maternal involvement in fetal heart
rate monitoring has already been shown to be effective
in a low-resource hospital setting without armed conflict
where there are few doctors and midwives (Liberia) [5, 6].

Our findings could also indicate the value of this
approach in maternity units worldwide, especially as
mothers and their partners, as indicated here and in
Liberia [5, 6], positively welcomed being involved in car-
ing for their unborn babies. Future studies are needed
to determine if the proposed approach (FHR monitor-
ing provided by staft and by mother) in comparison with
standard procedure (FHR monitoring provided by staff
only) is associated with better outcomes for mothers
and for neonates. Possible risks might include cost, envi-
ronmental damage/waste disposal, misdiagnosis, delay
in treatment and in some mothers increased anxiety.
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However, this present form of monitoring “contraction-
by-contraction” involves the response of FHR to every
uterine contraction and helps the mother to work in
close partnership with medical and midwifery staff. It
also means that CTG monitoring, involving the need for
mothers to be anchored to a bed, can be limited to follow
the early identification of a FHR change with respect to
the end of a contraction, given that every contraction is
monitored by the mother.

Interventions such as lateral tilt, intravenous fluid
boluses, cessation of oxytocin infusions where present
are standard and important ways of improving placen-
tal perfusion during labour and delivery whilst await-
ing emergency treatments such as Caesarean section or
vacuum delivery. We recognise that the world literature
has not confirmed the value or unlikely potential harm
from additional maternal inspired oxygen treatment for
fetal distress [19, 20] but it remains in practice in Ukraine
even though not supported by the National Protocol.
This means that these practices still have strong tradi-
tions and need more attention and effort to stop their use
in Ukraine.

Our data shows the importance for the international
community of ensuring resources to maintain adequate
emergency perinatal care in war zones worldwide [21]
and thereby provide positive effects on maternal and
neonatal wellbeing.

Conclusion

Cases with FHR change, which were discovered by
women themselves or jointly with staff and with the
help of donated equipment were associated with specific
treatment actions for fetal distress, more use of assisted
vaginal birth, and less Caesarean sections.

These findings suggest that involvement of women and
their partners in labour may help to make delivery safer
for the mother, and possibly for her baby.

Overall, the data shows that despite the war in Ukraine,
it remained possible for high quality perinatal health care
to continue.

Abbreviations
C1G Cardiotocography

FHR Fetal Heart Rate
HIE Hypoxic Ischaemic Encephalopathy
MCAI Maternal and Childhealth Advocacy International

NICU Neonatal Intensive Care Unit

NICE National Institute for Health and Care Excellence
PROM  Prolonged rupture of membranes

WHO World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/513031-025-00644-6.

Supplementary Material 1: Number, Equipment, drugs and medical sup-
plies, Justification for donation

Page 13 of 14

Supplementary Material 2: Donated item, number of patients, %, Com-
ments.

Acknowledgements

Special thanks must go to - the three workers from Dopomahaimo Razom
(Svetlana, Mariana and Irina) who so efficiently and safely distributed all

4 consignments.- all staff at 61 maternity hospitals in Ukraine.- Ukrainian
mothers who agreed to monitor their unborn babies.- The Ministry of
Health of Ukraine and the Association of Neonatologists and Association of
Obstetricians and Gynaecologists of Ukraine who supported the program.-
Siobhan MacKenzie, MCAI data manager and Dr Alison Earley, volunteer
consultant paediatrician, who helped translate data into English from the
Memento database and process some aspects of the data.- Pack and Send
Glasgow who assisted with transport of the first consignment to Ukraine.-
Blizzard donated thermal blankets.

Author contributions

IM is one of the two corresponding authors along with DS who will be

the lead in communicating with the Editors of this journal concerning its
publication. DS wrote the initial draft of the paper and was involved in the
data analysis. IM was responsible for setting up this program in Ukraine and
working closely with the 61 maternity hospitals involved. Along with DS, IM
was largely responsible for programming and analysing the obstetric issues
described in this manuscript. IM edited the paper and was involved in the
data analysis. IM worked closely with DD and DS in setting up the Memento
database and the analyses produced in the Tables. DD identified and analysed
the main neonatal issues described within this report. DD was responsible for
the statistical analyses undertaken and edited the paper. DW was responsible
for the initial processing of the Memento Database and helped edit the paper.
RM was involved in writing and editing the paper along with preparing the
program and providing the major logistic support needed to undertake

the purchase and delivery of all aid. All 5 authors contributed to writing this
manuscript. All 5 authors have read and approved the manuscript.

Funding

This humanitarian aid program would be impossible without financial support
of MCAI Trustees and MCAI volunteers and donors, The DAK Foundation

and Rotary International Australia, The Rotary Fellowship of Healthcare
Professionals, UK and Ireland.

Data availability
Datasets were generated during the current study but are not provided.

Declarations

Ethics approval and consent to participate

This program was primarily a humanitarian activity to enhance quality
improvement of perinatal care and not a research study requiring ethics
committee approval. Although written consent was obtained from all mothers
undertaking fetal monitoring during their labour, this was only because this
form of monitoring had not previously been used in Ukraine and therefore
not included in available clinical guidelines. The Ministry of Health of Ukraine
and Associations of Neonatologists and Obstetricians and Gynaecologists
supported the design of the program and ethics committee approval was

not considered necessary as the armed conflict had created a situation

where normal perinatal care was not possible. Attached are letters from

the Ukrainian Ministry of Health, The Association of Neonatologists, and the
Association of Obstetricians and Gynaecologists confirming their support of
this humanitarian program. The fetal heart rate monitoring by mothers was
approved as a non-invasive form of management that could help staff address
the lack of medical staff and damage to electrical supplies to maternity units.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.


https://doi.org/10.1186/s13031-025-00644-6
https://doi.org/10.1186/s13031-025-00644-6

Mogilevkina et al. Conflict and Health

(2025) 19:6

Author details

'Swedish Collegium for Advanced Study, Department of Womens'and
Childrens'Health, Uppsala University, Uppsala, Sweden

’Institute of Postgraduate Education, Bogomolets National Medical
University, Kyiv 01601, Ukraine

3Department of Pediatrics No. 2, Danylo Halytsky Lviv National Medical
University, Lviv 79010, Ukraine

“Maternal and Childhealth Advocacy International, 1 Columba Court,
Laide, Highland IV22 2NL, Scotland

Received: 1 April 2024 / Accepted: 15 January 2025
Published online: 01 February 2025

References

1.

Order of the Ministry of Health of January 26. 2022 No. 170 On approval

of the Unified clinical protocol of primary, secondary (specialized), tertiary
(highly specialized) medical Physiological childbirth assistance (ukr) https://w
ww.dec.gov.ua/mtd/fiziologichni-pology/ Accessed 1st April 2024.

World Health Organization, United Nations Population Fund. World Bank

& United Nations Children’s Fund (UNICEF). (2015). Pregnancy, childbirth,
postpartum and newborn care: a guide for essential practice, 3rd ed. World
Health Organization. https://iriswho.int/handle/10665/249580

Intrapartum care for healthy women and babies. Clinical guideline [CG190],
2014 https://www.nice.org.uk/guidance/cg190/resources/intrapartum-care-f
or-healthy-women-and-babies-pdf-35109866447557

World Health Organization. (2018). WHO recommendations: Intrapartum care
for a positive childbirth experience. Geneva: WHO. https://iriswho.int/bitstre
am/handle/10665/260178/9789241550215-eng.pdf?sequence=1 Accessed
Tst April 2024.

Borzie K, Jasper N, Southall DP, MacDonald R, Kola A, Dolo O, Magnus A,
Watson SD, Casement M, Dahn B, Jallah W. Monitoring intrapartum fetal heart
rates by mothers in labour in two public hospitals: an initiative to improve
maternal and neonatal healthcare in Liberia. BMC Pregnancy Childbirth.
2020;20:362-84. https://doi.org/10.1186/512884-020-02921-z. Accessed 1st
April 2024.

Anderson T. Providing mothers with fetal heart monitors enabling mothers

in labour to monitor their baby’s heart is improving maternal and neonatal
outcomes in Liberia. Bull World Health Organ. 2020,98:445-6. https://www.nc
bi.nIm.nih.gov/pmc/articles/PMC7375217/pdf/BLT.20.020720.pdf/. Accessed
1st April 2024.

Molina FS, Nicolaides KH. Ultrasound in labor and delivery. Fetal Diagn
Ther.2010;27(2):61-7. doi: 10.1159/000287588. Epub 2010 Feb 18. PMID:
20173318. https://pubmed.ncbi.nim.nih.gov/20173318/ Accessed 1st April
2024.

Neacsu A, Herghelegiu CG, Voinea S, Dimitriu MCT, Ples L, Bohiltea RE, Braila
AD, Nastase L, Bacalbasa N, Chivu LI, Furtunescu F, loan RG. Umbilical cord
lactate compared with pH as predictors of intrapartum asphyxia. Exp Ther
Med. 2021;21(1):80. https://doi.org/10.3892/etm.2020.9513. Epub 2020 Nov
26. PMID: 33363591; PMCID: PMC7725025. https://pubmed.ncbinim.nih.gov/
33363591/ Accessed 1st April 2024.

Theron GB. Management of postpartum hemorrhage with free-flow pressure
controlled uterine balloon. Int J Gynaecol Obstet. 2018;142(3):371-373. doi:
10.1002/ijgo.12533. Epub 2018 Jun 15. PMID: 29779208 https://pubmed.ncbi
.nIm.nih.gov/29779208/ Accessed 1st April 2024.

20.

21.

Page 14 of 14

Ann Skelton. A Child Rights Committee statement on children in Gaza from
OHCHR providing recent and terrible evidence of what is currently happen-
ing to children during this continuing conflict. The United Nations Human
Rights Office of the High Commissioner OHCHR. 8th. February 2024. https://
www.ohchr.org/en/statements/2024/02/child-rights-committee-statement-c
hildren-gaza?s=08 Accessed 1st April 2024.

Elissa Nadworthy. NPR March 28th 2024.Struggle, struggle, struggle! What
new and expecting mothers are facing in Gaza http://www.npr.org/2024/03
/28/1241139903/gaza-pregnancy-new-mothers-israel-october-7#:~:text=M
orning%20Edition-,In%20Gaza%2C%20new%20and%20expecting%20moth
ers%_20face%20a%20perilous%20path,lack%200f%20food%20and%20water
Accessed 1st April 2024.

Emergency Appeal from UNHCR The Sudan Situation. 2024 https.//www.unh
crorg/emergencies/sudan-emergency Accessed 1st April 2024.

Fetal monitoring in labour. London, National Institute for health and care
excellence (NICE) Guidelines. 2022 Dec 14. PMID: 36758141. https://pubmed.
ncbi.nlm.nih.gov/36758141/ Accessed 1st April 2024.

Heney J, McAllister S, Maresh M, Blott M. April. Fetal monitoring in labour:
summary and update of NICE guidance BMJ. 2022;379:02854 https://doi.o
rg/10.1136/bmj.02854https.//www.bmj.com/content/379/bmj.02854/rr-0
Accessed 1st 2024.

Mogilevkina |, Gurianov V, Lindmark G. Effectiveness of emergency obstetric
care training at the regional level in Ukraine: a non-randomized controlled
trial. BMC Pregnancy Childbirth. 2022;22(1):145. PDF pages 1-11 https://doi.o
rg/10.1186/512884-022-04458-9. PMID: 35193510; PMCID: PMC8864778. http
s://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/512884-02
2-04458-9 Accessed 1st April 2024.

Cnattingius S, Johansson S, Razaz N. Apgar score and risk of neonatal death
among preterm infants. N Engl J Med. 2020;383(1):49-57. https://doi.org/10.1
056/NEJMoa1915075. PMID: 32609981. https://www.nejm.org/doi/full/10.105
6/NEJM0a1915075 Accessed 1st April 2024.

Center of medical statistics Ministry of Health. Ukraine. Statistical data for
2023 (in Ukrainian) [Internet]. Statistical data. 2023 [cited 2024 October 5].
Available from: http://medstat.gov.ua/ukr/statdan.html

Wikipedia. February. List of ongoing armed conflicts. Accessed 8th 2024. ht
tps://en.wikipedia.org/wiki/List_of_ongoing_armed_conflicts Accessed 1st
April 2024.

Abati |, Micaglio M, Giugni D, Seravalli V, Vannucci G, Di Tommaso M. Maternal
oxygen administration during labor: a controversial practice. Children.
2023;10:1420. https://doi.org/10.3390/children10081420https.//www.mdpi.c
om/2227-9067/10/8/1420 Accessed 1st April 2024.

Burd J, Raghuraman N. Intrapartum Oxygen for fetal resuscitation: State of
the science current obstetrics and gynecology reports. 2023;12:173-177 http
s://doi.org/10.1007/513669-023-00363-w Accessed 1st April 2024.

Southall DP, MacDonald R, Mackenzie S. Abuse of women and children

in armed conflict and domestically: more effective safeguarding systems
urgently needed to prevent these crimes and ensure protection. Med Res
Archives Eur Soc Med. 2024;12:1-21. https://esmed.org/MRA/mra/article/vie
w/5048; https://esmed.org/MRA/mra/article/view/5048/99193547748. PDF
version Accessed. 1st April 2024.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.dec.gov.ua/mtd/fiziologichni-pology/
https://www.dec.gov.ua/mtd/fiziologichni-pology/
https://iris.who.int/handle/10665/249580
https://www.nice.org.uk/guidance/cg190/resources/intrapartum-care-for-healthy-women-and-babies-pdf-35109866447557
https://www.nice.org.uk/guidance/cg190/resources/intrapartum-care-for-healthy-women-and-babies-pdf-35109866447557
https://iris.who.int/bitstream/handle/10665/260178/9789241550215-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/260178/9789241550215-eng.pdf?sequence=1
https://doi.org/10.1186/s12884-020-02921-z
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7375217/pdf/BLT.20.020720.pdf/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7375217/pdf/BLT.20.020720.pdf/
https://pubmed.ncbi.nlm.nih.gov/20173318/
https://doi.org/10.3892/etm.2020.9513
https://pubmed.ncbi.nlm.nih.gov/33363591/
https://pubmed.ncbi.nlm.nih.gov/33363591/
https://pubmed.ncbi.nlm.nih.gov/29779208/
https://pubmed.ncbi.nlm.nih.gov/29779208/
https://www.ohchr.org/en/statements/2024/02/child-rights-committee-statement-children-gaza?s=08
https://www.ohchr.org/en/statements/2024/02/child-rights-committee-statement-children-gaza?s=08
https://www.ohchr.org/en/statements/2024/02/child-rights-committee-statement-children-gaza?s=08
http://www.npr.org/2024/03/28/1241139903/gaza-pregnancy-new-mothers-israel-october-7#:~:text=Morning%20Edition-,In%20Gaza%2C%20new%20and%20expecting%20mothers%20face%20a%20perilous%20path,lack%20of%20food%20and%20water
http://www.npr.org/2024/03/28/1241139903/gaza-pregnancy-new-mothers-israel-october-7#:~:text=Morning%20Edition-,In%20Gaza%2C%20new%20and%20expecting%20mothers%20face%20a%20perilous%20path,lack%20of%20food%20and%20water
http://www.npr.org/2024/03/28/1241139903/gaza-pregnancy-new-mothers-israel-october-7#:~:text=Morning%20Edition-,In%20Gaza%2C%20new%20and%20expecting%20mothers%20face%20a%20perilous%20path,lack%20of%20food%20and%20water
http://www.npr.org/2024/03/28/1241139903/gaza-pregnancy-new-mothers-israel-october-7#:~:text=Morning%20Edition-,In%20Gaza%2C%20new%20and%20expecting%20mothers%20face%20a%20perilous%20path,lack%20of%20food%20and%20water
https://www.unhcr.org/emergencies/sudan-emergency
https://www.unhcr.org/emergencies/sudan-emergency
https://pubmed.ncbi.nlm.nih.gov/36758141/
https://pubmed.ncbi.nlm.nih.gov/36758141/
https://doi.org/10.1136/bmj.o2854
https://doi.org/10.1136/bmj.o2854
https://www.bmj.com/content/379/bmj.o2854/rr-0
https://doi.org/10.1186/s12884-022-04458-9
https://doi.org/10.1186/s12884-022-04458-9
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-022-04458-9
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-022-04458-9
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-022-04458-9
https://doi.org/10.1056/NEJMoa1915075
https://doi.org/10.1056/NEJMoa1915075
https://www.nejm.org/doi/full/10.1056/NEJMoa1915075
https://www.nejm.org/doi/full/10.1056/NEJMoa1915075
http://medstat.gov.ua/ukr/statdan.html
https://en.wikipedia.org/wiki/List_of_ongoing_armed_conflicts
https://en.wikipedia.org/wiki/List_of_ongoing_armed_conflicts
https://doi.org/10.3390/children10081420
https://www.mdpi.com/2227-9067/10/8/1420
https://www.mdpi.com/2227-9067/10/8/1420
https://doi.org/10.1007/s13669-023-00363-w
https://doi.org/10.1007/s13669-023-00363-w
https://esmed.org/MRA/mra/article/view/5048
https://esmed.org/MRA/mra/article/view/5048
https://esmed.org/MRA/mra/article/view/5048/99193547748

Additional file 1
Information on donated equipment, drugs and supplies with justification for donation
and comments

The equipment, drugs and supplies provided to 61 hospitals have been involved in efforts to
enhance obstetric and neonatal care, especially given the targeting of electricity supplies to
many hospitals by Russian forces. One important example included the availability of a
portable and rechargeable battery-operated ultrasound scanner during labour and delivery; a
mode of treatment which had not been available in most hospitals prior to the conflict. The
donation of head torches to enable surgical procedures in the absence of electricity was also a
consideration.

Another example involves the prevention/management of postpartum haemorrhage (PPH)
which is provided in Ukraine according to Ministry of Health Order 676, from 31.12.2004,
which has resulted in a significant reduction in PPH during last years in Ukraine. However,
disruption of the cold chain for oxytocin, a medicine used for the active management of the
third stage of labour , and a shortage of blood products can increase the risk of PPH death
during the war. The provision of Misoprostol and the uterine tamponade device (Ellavi) were

hopefully helpful in managing some cases of PPH.

The skin-to-skin wraps were important in protecting newborn babies from hypothermia in
situations where incubators relying on electricity could be prevented from working. Special
rechargeable thermal pads to prevent hypothermia and its adverse effects on blood coagulation

during and immediately after Caesarean section were also provided.

Number | Equipment, drugs, and Justification for donation
medical supplies

1 61 invertor-based To ensure electric inputs were safe for medical
generators 1 to 2.2 KW and | equipment. This was a priority because of the
surge protectors deliberate targeting of electricity during military

attacks.

2 61 portable battery- Ultrasound scanning during labour can be
operated ultrasound extremely useful to ensuring a good outcome for
scanners mothers and babies.

Existing systems in Ukraine rely on ultrasound
examinations performed solely by certified
specialists using high-technology ultrasound
equipment, which is nearly impossible to find in
maternity wards operating 24 hours each day and




necessitates transferring labouring women to
another department of the hospital for
examination. This process can be exceedingly
challenging and potentially hazardous, especially
if the hospital is or could be under attack at any
moment. Furthermore, only portable,
rechargeable battery-operated scanners can ensure
necessary examinations when deliveries occur in
shelters from bombing.

3 392 battery-operated To engage mothers (and partners when present) in
doppler ultrasound probes | labour to undertake fetal monitoring by
for fetal heart rate (FHR) themselves
monitoring
4 Essential emergency drugs: | Misoprostol was provided for managing post-
Misoprostol and Glyceryl | partum haemorrhage and Glyceryl Trinitrate
Trinitrate Sprays Sprays for perinatal heart failure and uterine
relaxation when fetal distress related to
excessively strong uterine contractions.
5 Urinalysis sticks To help identify possible infection or pre-
eclampsia
6 1180 Kiwi Vacuum To enable urgent delivery in the second stage of
delivery systems (with labour hopefully in a proportion of cases avoiding
traction monitors) the risks of Caesarean section.
7 210 surgical head torches For when electricity became interrupted
8 321 portable battery- Important in managing preeclampsia and shock
operated blood pressure
monitoring systems
9 62 pulse oximeters with For use on both babies and mothers with medical
reusable probes problems and hypoxaemia
10 62 lactometers with test Cord blood sampling for lactic acid for predicting
strips intrapartum hypoxia
11 500 skin-to-skin wraps for | Because of damage to heating systems and
newborn babies and 420 unheated shelters needed when shelling was
thermal blankets for occurring, the protection of mothers and newborn
mothers and babies used in | babies from hypothermia was essential.
mountain rescue were
provided along with 20
rechargeable thermal
pads/mattresses usually
included in cave rescue.
12 710 Ellavi Uterine Balloon | To improve postpartum haemorrhage

Tamponade devices

management




Additional file 2

Reported use of donated equipment, drugs and supplies in 22808 deliveries and

comments on donated equipment use

Donated item Number | % Comments
Patients

Pulse oximeter on mother 13076 57

Action on Pre-eclampsia (APEC) Blood 13857 61

pressure monitor

Pulse oximeter on baby 9320 41

Portable ultrasound scanner 9860 43

Skin-to-skin baby care harness 5914 26

Kiwi vacuum with traction control 236 1

Misoprostol 1685 7

Ellavi Uterine Balloon Tamponade for post- Data unclear

partum haemorrhage

Test strips for Lactometers 487 2.1 26 additional
hospitals
received
Lactometers
only in
December 2023

Urine testing strips 3,256 14

Thermal support (blankets, rechargeable 908

heated pad)

Glyceryl nitrite spray for perinatal heart 0 None reported

failure

Re-chargeable, high quality head torches 0 None reported

Over 60% of participating pregnant women had their blood pressure taken using the donated
Action on Pre-eclampsia (APEC) machines.

Pulse oximetry was widely used, not only in newborn babies, but also in pregnant women with
complications and during anaesthesia and surgery.

Requests for more supplies, because their stock was becoming depleted, led to a fourth
consignment being delivered by MCAI in November 2023 and being distributed to those

hospitals needing them.

Lactometers have been frequently utilized in only three out of the 37 hospitals that received
the device in our initial consignment. The low rate of use of donated lactometers is

understandable. As a response, additional training was conducted on-line and training



materials were distributed. Furthermore, 25 hospitals received the devices only in the 4%

consignment.

Thermal devices to combat hypothermia in mothers and babies, due to continuing attempts by
Russian forces to damage electricity supplies, were used in almost 7000 patients (skin to skin
harnesses for newborn babies and special thermal blankets, normally used in mountain rescue,
for both mothers and babies). The undertaking of an emergency Caesarean section in a freezing
cold basement to escape armed attacks is an extremely high-risk procedure for both mother and
baby. The re-chargeable heated pads (normally used in cave rescue operations) and similar in
design to domestic electric blankets were particularly helpful in keeping mothers warm during
and immediately after surgery when hypothermia can adversely affect the blood coagulation

process.

The re-chargeable head torches were ideally suited to the undertaking of procedures such as
Caesarean section when standard surrounding lighting had been damaged. Although provided,
there was no feedback on the use of 210 re-chargeable high-quality head torches although,
anecdotally, we know that they were frequently used during operations where electricity

supplies had been damaged.
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