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Introduction: Geopolitical segregation of Palestine has left a fragile healthcare system with
an unequal distribution of services. Data from the Gaza Strip reflect an increase in infant
mortality that coincided with a significant increase in neonatal mortality (12.0 to 20.3 per
1000 live births).
Objective: A baseline study was carried out to evaluate available resources in neonatal units
throughout Palestine.
Study Design: A cross-sectional, hospital-based study was conducted in 2017 using the
World Health Organization’s “Hospital care for mothers and newborn babies: quality assess
ment and improvement tool.” Data on the main indicators were updated in 2018.
Results: There were 38 neonatal units in Palestine: 27 in the West Bank, 3 in East
Jerusalem, and 8 in the Gaza Strip. There was an uneven geographic distribution of
incubators in relation to population and births that was more marked in the Gaza Strip;
79% of the neonatal units and 75% of the incubators were in the West Bank. While almost all
hospitals with neonatal units accepted very and extremely low birth weight and admitted outborn neonatal cases, there was a shortage in the availability of incubators with humidifiers,
high-frequency oscillatory ventilation, mechanical ventilators with humidifiers and isolation
wards. There was also a considerable shortage in neonatologists, neonatal nurses, and
pediatric subspecialties.
Conclusion: Almost all the neonatal units accepted extremely low birth weight neonatal
cases despite not being ready to receive these newborns due to considerable shortages in
human resources, equipment, drugs, and essential blood tests, as well as frequent disruptions
in the availability of based amenities. Together, these factors contribute to the burden of
providing quality care to newborns, which is further exacerbated by the lack of referral
guidelines and challenges to timely referrals resulting from Israeli measures. Ultimately, this
contributes to suboptimal care for neonates and negatively impacts future health outcomes.
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The neonatal period spans the first 28 days of a newborn’s life. It is considered an
integral indicator of future child survival and well-being, 1,2 as well as sustainable
social and economic development at the broader level.3 Globally, the neonatal
mortality rate, defined as the probability of dying in the first 28 days of life, was
1551
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18 deaths per 1,000 live births in 2017. This included
approximately 2.5 million newborns who died within the
first month, with the highest percentage dying in the first
week. Specifically, 36% died on the day they were born,
and three-quarters died during the first week of life.3
Between 2000 and 2017, the neonatal mortality rate
decreased by 41%. This decline was less than the reduc
tion in the mortality rate among children aged 1–4 years
old (reported as 60%).3 Despite the decrease in the neo
natal mortality rate, there are two main problems with this
trend: the rate of decline is slower than in any other
reported period,2 and the reduction in the neonatal mortal
ity rate has not been equal among different countries.2
Specifically, between 1990 and 2017, there was a 47%
reported decline in the neonatal mortality rate in develop
ing countries as compared to a 58% decline in developed
countries.
Given the global burden of preventable neonatal
deaths, neonatal health has become a priority under the
United Nations Sustainable Development Goals (SDGs).
SDG 3.2 urges all countries to reduce neonatal mortality to
12 neonatal deaths per 1,000 live births by 2030 (target
3.2.2). 2 Evidence indicates that a lack of accelerated
action towards neonatal health will result in the death of
28 million newborns between 2018 and 2030.3 It is there
fore imperative to identify, understand, and address the
causes of neonatal death, especially in low- and middleincome countries.1 It is equally essential to identify and
overcome barriers to effective case management to
improve neonatal and child survival rates and formulate
appropriate policies on child health and well-being.1
As it currently stands, the burden of neonatal mortality
is unequally distributed across regions: it is most pro
nounced in low- and middle-income countries.4,5 where
99% of the neonatal deaths occur.6 Many factors contri
bute to this trend in neonatal morbidity and mortality. The
first factor, which has been termed the 3-delays model,
outlines three “delays” that impact pregnancy-related mor
tality and constitute major challenges to improving child
survival rates. The 3-delays include a delay in recognizing
a problem and seeking healthcare (low utilization of ser
vices); a delay in reaching the health facility; and a delay
in receiving appropriate care at the health facility.
A second factor is the migration of the health workforce
from low-income to high-income countries, creating
a disproportionate gap in the availability of health profes
sionals. This gap is further exacerbated by a third factor,
which is the lack of sufficient supplies, equipment, and
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resources to provide basic care to neonates and respond to
projected needs, such as neonatal resuscitation. Other fac
tors include a lack of prevention strategies that correspond
to neonatal health needs; weaknesses in existing health
systems in terms of equitable access to services; and
inadequate knowledge, skill, and experience of healthcare
workers to respond appropriately to neonatal health
ailments.6
As a developing middle-income country, Palestine mir
rors some of the same challenges faced globally in neona
tal health. However, it is challenging to examine trends in
neonatal mortality in the country because of the incomple
teness of the national death registry.7 The neonatal mor
tality rate in Palestine in 2017 (11.3 deaths per 1000 live
births) is underreported. According to the Palestinian
Central Bureau of Statistics, the death registry was only
60.2% complete in 2013, primarily due to the underreport
ing of infant deaths, for which completeness in the death
registry was estimated to be 25.6%.8 As a result, in 2013,
while the reported infant mortality rate was 5.66 deaths per
1000 infants, the estimated mortality rate was 18.11 deaths
per 1000 infants.8 Based on a 2015 United Nations Relief
and Works Agency (UNRWA) study in the Gaza Strip
(GS), where 67% of the population are refugees and are
served by UNRWA, between 2008 and 2013, infant mor
tality increased from 20.2 per 1000 live births to 22.4 per
1000 live births. This change reflected a significant
increase in the neonatal mortality rate (from 12.0 to
20.3 per 1000 live births, p = 0.01). The main causes of
death were preterm birth, congenital anomalies, and
infections.9
Significant challenges exist regarding the scaling up of
service delivery and the enhancement of quality, integra
tion, and continuity of neonatal care. Healthcare delivery
in Palestine faces inequality resulting from disparities in
the availability of healthcare services, which is due in part
to the geopolitical segregation imposed by the presence of
multiple checkpoints and the separation wall, as well as
the inadequate distribution of services.10 The legislative
and physical division of Palestine, in terms of both the
separation of the GS from the West Bank (WB) and the
fragmentation of the occupied WB, present major difficul
ties for the cohesiveness of the health system and access to
staff, ambulances, patients, and patients’ relatives.11,12
East Jerusalem (EJ), has been isolated from the remainder
of the WB and is under full control of Israel. For
Palestinians living in the WB and GS, EJ is largely inac
cessible. The GS has been under an illegal Israeli blockade
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for over 12 years. As such, the healthcare system in Gaza
is comprised of captive clients who are entirely dependent
on Israel, international bodies, and the aid industry for
goods and services, with no means of independent
development.13 In addition, the fragmented health sector
with multiple actors often challenges effective alignment
with the overall national health development agenda.14
This is the first study to assess neonatal services in
Palestine that will be used as a baseline to inform policy
with the goal of improving neonatal services as one of the
strategies to reduce infant and neonatal mortality. It aims
to assess the availability, distribution, and accessibility of
neonatal health services in Palestinian hospitals.

Materials and Methods
Study Design and Setting
A cross-sectional, quantitative study was conducted at
Palestinian hospitals from June to August 2016, and the
main indicators were updated in August 2018. The study
covered all Palestinian governmental, non-governmental,
UNRWA, and private sector hospitals in the WB (includ
ing EJ) and GS that offer neonatal health services. The
study survey was based on the international standardized
tool: “Hospital care for mothers and new-born babies:
quality assessment and improvement tool,” developed by
the WHO and first published in 2009.15 The tool was used
in many regions, including Africa, Europe, and the Middle
East to evaluate the quality of care in hospitals, identify
areas of improvement, and develop future action plans.6
The tool was adapted for the current study following
consultations with experts in neonatal and pediatric care
working in Palestine.
The fieldwork consisted of a preparatory phase and
a data collection phase. During the first phase,
a workshop was conducted with key health service provi
ders, including heads of hospitals and heads of neonatal
units or their representatives. During the workshop, the
goal of the study and its importance as a baseline study at
the national and hospital levels were presented, along with
the risks and benefits of participating in the study. The data
collection tool was introduced and feedback from the
participating hospitals was considered in refining it. All
hospitals from the workshop agreed to participate in the
study, and informed oral consent was obtained after
explaining the study objectives and measures to protect
confidentiality, and giving them the right to decline from
participating in the study. Each hospital assigned a focal
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point to coordinate with key persons in each hospital to
collect the information in the study tool, as outlined below:
- A focal point from the administrative office to collect
data on neonatal admission load, specific neonatal and deliv
ery statistics, and neonatal medical admission causes in 2015
- Head nurse of the neonatal unit to examine availabil
ity and number of neonatal staff, specifically their shifts,
credentials, and training, and the continuous availability of
amenities (electricity, back-up power supply, diesel/gas,
running water, hot water, heating and air-conditioning)
- Head physician of the neonatal unit to collect infor
mation on availability of beds, equipment, and supplies for
hospitals and neonatal units, protocols and guidelines in
delivery and neonatal departments, availability of basic
and support facilities (isolation wards, facilities for
mothers to breastfeed newborns, and facilities for breast
milk expression)
- Pharmacist to examine the availability of drugs and
total parenteral nutrition (TPN) for very sick neonates
- Lab supervisor in each hospital to collect information
on available laboratory tests
The study was complied with the Declaration of
Helsinki. To protect confidentiality, hospital identifiers
were excluded from data analysis. Following the data
collection phase, all personal identifiers of the interviewed
health service providers who provided information for
different sections of the tool were destroyed. There was
no risk of breach of confidentiality for individual hospitals
as data pertaining to each hospital was only included in the
individual reports, which were sent to each hospital sepa
rately. The data presented in this paper include aggregated
data from all the participating hospitals. The study propo
sal and the verbal informed consent process was approved
by the Ministry of Health Ethical Review Committee in
January 2016.

Outcome Measures
The main outcome measures of the study were:
- Number of deliveries, neonatal admissions, and refer
rals in 2016 (collected from registries available at the
hospitals)
- Availability of
● Facilities: NICU unit, emergency department, isola

tion ward, facility for out-born admission
● Services: in-born admission, out-born admission,

very low birth weight admission, extremely low
birth weight admission
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● Human resources

capability to accept referrals or its need to refer its neonates
to another neonatal unit to ensure optimum neonatal care.

● Equipment and supplies
● Drugs and nutrition essential for neonatal care
● Laboratory tests essential for neonatal care
● Protocols and guidelines

- Distribution of neonatal health services by
● Geographic area (north, central, south of WB, EJ,

and north, central, south of GS)
● Region (WB, EJ, and GS)
● Sector (governmental and non-governmental)
- Accessibility of neonatal health services by
● Geographic area (north, central, south of WB, EJ,

and north, central, south of GS)
● Sector (governmental and non-governmental)

- Hospital level: An additional outcome measure was to
identify a hospital levelling score for each neonatal unit in
accordance with a regionalized care grading system for
neonatal health services (basic neonatal care vs specialty
neonatal care vs sub-specialty neonatal intensive care)
(Table 1). The scoring was based on the “American
Academy of Pediatrics, Guidelines for Perinatal Care,
Seventh Edition,” and adapted to the Palestinian context.16
This score was used to assess neonatal unit readiness and its

Statistical Analysis
Analyses were conducted at the hospital and neonatal unit
levels. For descriptive categorical outcome measures, pro
portions (%) of the total number of neonatal units and of
all hospitals, where appropriate, were computed. For cate
gorical outcome measures, data were presented as propor
tions (%). For descriptive continuous outcome measures,
data were presented in terms of absolute numbers or sums,
where appropriate. Each outcome measure was stratified
by region (WB excluding EJ, EJ, and GS), geographic area
(north, central, and south of the WB, EJ, and north, cen
tral, and south of the GS), and sector (government or nongovernmental). Descriptive data were presented to map the
current situation of neonatal services in Palestine. The
Statistical Package for the Social Sciences (SPSS) soft
ware, version 23 was used for data analysis.

Results
General Characteristics of Palestinian
Hospitals Offering Neonatal Services
In Palestine, there were 60 delivery hospitals and 38
hospitals with neonatal health units. Around 60% (22/38)
of hospitals with neonatal units were non-governmental.
The south of the WB had fewer hospitals with neonatal

Table 1 Levelling Indicators and Criteria of Neonatal Units for Referral Program Guidelines, 2018
Indicator

Criteria

Level

Level

Level 2

Level

Level

1

2

▲

3

4

M

Criteria Satisfied
1 Neonatal
Admission

2 Equipment

Hospital accepts VLBW neonates

–

–

√

√

√

Hospital accepts ELBW neonates

–

–

–

√

√

Hospital has a c-pap and/or mechanical ventilator

–

√

√

√

√

Hospital can keep neonate on mechanical ventilator for ≥48

–

–

√

√

√

–
√

–
√

–
√

√
√

√
√

hours

3 Staff

Hospital has neonatologists
Hospital has pediatricians
◊

sub-specialties

–

±**

–

√

√

◊◊

sub-specialties

–

±

±

–

√

Hospital has pediatric medical
Hospital has pediatric surgical

Notes: ◊Medical pediatric sub-specialists included: pediatric ophthalmologist, cardiologist, gastroenterologist, metabolic specialist, geneticist, neurologist, endocrinologist.
◊◊
Surgical pediatric sub-specialists included: surgeon, cardiac surgeon, pediatric anesthesiologist, pediatric neurosurgeon, Modified to fit the context in Palestine where
hospitals were found to be between Levels 2 and 3. **If available, it is a plus.
Abbreviations: VLBW, very low birth weight; ELBW, extremely low birth weight.
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units; almost half of the hospitals with neonatal units (14/
30) were in the north of the WB. In the GS, only one
hospital with a neonatal unit was located in the north,
while the other seven hospitals with neonatal units were
distributed in the middle and southern areas (see Figure 1).
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metabolic diseases; however, these causes were not
observed in hospitals in the WB and GS.

Readiness of Hospitals for the Provision
of Neonatal Health Services
Facility Infrastructure

Burden of Maternal and Neonatal
Healthcare
Large Number of Deliveries and Neonatal
Admissions
Based on the registries available at the hospitals, the number
of deliveries (normal and C-section) in Palestine for 2016
was reported to be 127,504 (66,696 deliveries in the WB,
excluding EJ, 7424 in EJ, and 53,384 in the GS). This
included a total of 29,160 (23%) C-section deliveries
(16,703 (25%) in the WB, 1680 (23%) in EJ, and 10,777
(20%) in the GS). In addition, the neonatal admission load
was reported to be 16,415 neonates (7880 in the WB exclud
ing EJ, 1887 in EJ, and 6648 in the GS). The registers did
not include indicators on whether admitted neonates were
born within the hospital or referred from outside.

Neonatal Medical Admission Causes
The top causes of neonatal medical admission across the
WB, including EJ, and the GS were transient tachypnea of
the new-born (TTN), hyaline membrane disease (HMD),
neonatal hyperbilirubinemia, neonatal sepsis, and prema
turity. EJ hospitals also included congenital anomalies and

The study data indicated that 32/38 (22 in the WB (excluding
EJ), 3 in EJ, and 7 in the GS) hospitals with neonatal units
had an isolation facility/infectious cases ward. In addition,
18/38 (11 in the WB (excluding EJ), 2 in EJ, and 5 in the GS)
hospitals with neonatal units had emergency department/
beds for neonates, while only 9/38 (6 in the WB (excluding
EJ), 0 in EJ, and 3 in the GS) hospitals with neonatal units
had a ward/room for out-born neonatal admission.

Support Services
Almost all hospitals with neonatal units accepted both very
low birth weight (VLBW, <1500 g) and extremely low birth
weight (ELBW, <1000 g) neonatal cases: 25/27 neonatal
units in the WB, and all neonatal units in EJ and the GS.
Additionally, almost all hospitals with neonatal units admitted
in-born neonatal cases: 26/27 in the WB (excluding EJ), 3/3
in EJ, and 6/8 in the GS. Furthermore, most of the hospitals
with neonatal units admitted out-born neonatal cases: 25/27
in the WB (excluding EJ), 1/3 in EJ, and 8/8 in the GS.

Equipment
The study data indicated that there was a shortage in the
availability of high-frequency oscillatory ventilation (HFOV)
across hospitals in Palestine. Also, several hospitals in the WB

Figure 1 Availability of delivery units, neonatal units, and number of incubators in Palestine by region and geographic area, 2017.
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and GS did not have mechanical ventilators with humidifiers
(see Table 2).
As shown in Figure 2, there was an uneven geographical
distribution of incubators in relation to population and births
that was more marked in the GS; 79% of the neonatal units
and 75.1% of the incubators were located in the WB.

Human Resources
The total number of neonatologists reported in Palestine
was 11, covering 15 full time/part-time posts: 6 in EJ, 4 in
the WB, and 1 in the GS. Regarding the availability of
pediatricians, there was a total of only 38 pediatricians
who work in the eight neonatal intensive care units
(NICUs) in the GS, while there were 85 pediatricians in
the WB (excluding EJ), and 12 in EJ. There was a dearth
in the availability of pediatric sub-specialists across all
geographic areas in Palestine, especially in the GS and
Ministry of Health (MoH, governmental) hospitals. In the
GS, none of the hospitals with neonatal units had
a pediatric orthopedic specialist, pediatric endocrinologist,
pediatric nephrologist, pediatric metabolic specialist,
pediatric pulmonologist, gastroenterologist, pediatric

anesthesiologist, pediatric ophthalmologist, or pediatric
cardiac surgeon.
Regarding the availability of specialized nurses, only
13.5% (86/637) of nurses working in neonatal units in
Palestine were specialized neonatal nurses. Of the 86
neonatal nurses available in Palestine, 55 were in the
WB and 31 were in EJ hospitals. There were no neonatal
nurses in the GS. Only 21% of the nurses in the MoH units
in the WB were specialized neonatal nurses qualified to
work in neonatal units (see Table 3).
Regarding the availability of neonatologists, pediatri
cians, and nurses for neonatal care, it was reported that 23/
27 hospitals in the WB, 2/3 hospitals in EJ, and 6/8
hospitals in the GS had neonatologists/pediatricians on
duty in the delivery ward and in other units at the hospital
during their assigned shift in the neonatal unit. Also, 7/27
hospitals in the WB and 2/8 hospitals in the GS had nurses
who were on duty in the delivery ward in the hospital
during their assigned shift in the neonatal unit.
Additionally, 9/27 hospitals in the WB and 1/8 hospitals
in the GS had nurses who were available to other units at
the hospital during their shifts in the neonatal unit.

Table 2 Number of Neonatal Hospitals (N) with Available Functioning Equipment to Support Neonatal Health Stratified by Region
(West Bank, East Jerusalem, Gaza Strip) and Sector (Ministry of Health, Non-Governmental Hospital) (N=38), 2018
Equipment

West Bank*

East Jerusalem

Gaza Strip

Palestine

(n=27)

(n=3)

(n=8)

(N=38)

MoH

NGov

MoH

NGov

MoH

NGov

MoH

NGov

(n=9)

(n=18)

(n=0)

(n=3)

(n=7)

(n=1)

(n=16)

(n=22)

N

N

N

N

N

N

N

N

Incubators with humidifiers#

8

17

0

3

7

0

15

20

Transport incubator

9

18

0

3

5

0

14

21

Radiant warmer or other heating system
Phototherapy lamps

9
9

18
18

0
0

3
3

6
7

1
1

15
16

22
22

Glucometers

8

18

0

3

7

1

15

22

Equipment for the delivery of oxygen
Pulse-oximeters

9
8

18
18

0
0

3
3

7
7

1
1

16
15

22
22

Multifunction monitors
Infusion pumps: peristaltic and syringe (neonatal)

8
9

16
18

0
0

3
3

7
7

0
1

15
16

19
22

Mechanical ventilators

8

17

0

3

6

0

14

20

Mechanical ventilators with humidifier sensors
Arterial blood gas analyzers#

7
9

16
14

0
0

3
3

3
7

0
1

10
16

19
18

High frequency oscillatory ventilation (HFOV)

2

9

0

3

4

0

6

12

Echo-sonography
Portable x-ray equipment#

3
6

7
14

0
0

3
3

4
7

0
0

7
13

10
17

7

13

0

3

4

0

11

16

†

Continuous positive airway pressure

^
#

†

Notes: *West Bank excluding East Jerusalem. Indicator of quality of care for very low birth weight (VLBW). Number of functioning equipment reported to be in “good
condition” as opposed to “functioning, but not in good condition” or “broken”. ^Continuous positive airway pressure (c-pap) equipment refers to the c-pap, Si-pap, or
vapotherm.
Abbreviations: MoH, Ministry of Health (governmental hospitals); NGov, non-governmental hospitals.
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potassium chloride, sodium chloride 0.9% isotonic, and
sodium bicarbonate), one hospital in the WB reported
that it does not have all infusion drugs and none of the
hospitals in the GS reported having all infusion drugs.
The study indicated that there was a shortage in acy
clovir, amphotericin B, fluconazole, and vancomycin in all
hospitals in Palestine. Only 9/27 hospitals in the WB, 2/3
hospitals in EJ, and 2/8 hospitals in the GS reported hav
ing all the drugs. In reference to the availability of caffeine
citrate and surfactant, 11/27 hospitals in the WB and 7/8
hospitals in the GS reported that they did not have one or
both of the essential medications.

Nutrition, Breastfeeding Facilities, and
Materials

Figure 2 Number of neonatal beds needed and available by region, 2018.

Competency Assessment of Staff at the
Neonatal Units
None of the neonatologists in the WB or GS had taken the
neonatal resuscitation program (NRP). Almost one-fourth
of nurses in the WB and EJ and only one out of the 174
nurses in the GS took the training. In EJ, half of the
neonatologists and all pediatricians took NRP training.
Pediatric advanced life support training was received by
22% of the neonatologists and 71% of the pediatricians in
EJ, but none of the staff in the GS. A small number of
nurses completed breastfeeding training in Palestine. Most
of the training lasted for short periods of time ranging
from a few days to several months.

Drugs
Neonatal units were assessed for the availability of essen
tial antibiotics including ampicillin, ceftriaxone/cefotax
ime, cloxacillin, and gentamicin. These essential
antibiotics were not completely available in nine neonatal
units in the WB and five neonatal units in the GS.
Regarding the availability of infusion drugs (glucose 5%,
glucose 10%, glucose 50%, glucose with sodium chloride,

Journal of Multidisciplinary Healthcare 2020:13

It was reported that not all of the hospitals with neonatal
units in Palestine have facilities that were effectively
designed to promote breastfeeding. Only 69% of govern
mental hospitals had a facility for expressing breast milk,
versus 64% of non-governmental hospitals. There was also
a shortage in the availability of parenteral nutrition, which
is critical for very low and extremely low birth weight
cases. A shortage of Total Parenteral Nutrition (TPN)
elements was most pronounced in WB hospitals, but
there was a shortage of vitamins and minerals for TPN
across all geographic areas, except for EJ. TPN was only
available in 29/38 neonatal units in Palestine.

Laboratory Tests
Essential blood tests, including blood glucose, hemoglo
bin, full blood count, blood gas analysis, blood bilirubin,
renal function tests, and electrolytes, should be available in
all neonatal units. In our study, only 22/27 hospitals in the
WB and 7/8 hospitals in the GS had all essential blood
tests. The study indicated that all blood bank tests, includ
ing Coomb’s test, blood grouping and cross-matching,
rhesus antibodies, major blood groups and rhesus typing,
and blood cross-matching were available in 24/27 hospi
tals in the WB, 2/3 hospitals in EJ, and 8/8 hospitals in
the GS.
All hospitals in Palestine had all septic workup tests,
including bacteriology (culture), urine culture, blood cul
ture, cerebrospinal fluid culture, and urine analysis.

Protocols
Almost all hospitals that provide neonatal services in EJ
have protocols. GS hospitals lacked protocols on the use
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Table 3 Total Number (N) of Neonatal Staff per Neonatal Unit (Full Time/Part Time/Upon Request) by Region (West Bank, East
Jerusalem, Gaza Strip) (N=38), 2018
Health Staff

West Bank (n=27)

East Jerusalem

Gaza Strip (n=8)

Palestine (N=38)

(MoH)

(n=3)

(MoH)

(MoH)

N

N

N

N

Neonatologist

5(1)

9

1(1)

15(2)

Pediatrician

85(36)

12

38(30)

135(66)

Total nurses
- Specialized pediatric nurse

385(119)
11(7)

68
2

184(163)
1(0)

637(282)
14(7)

- Specialized neonatal nurse

55(25)

31

0

86(25)

Pediatric resident
Pediatric anesthesiologist

56(37)
8(1)

9
3

10(10)
0

75(47)
11(1)

Pediatric cardiologist

16(3)

4

4(3)

24(6)

Pediatric ophthalmologist
Pediatric surgeon

13(1)
22(6)

3
4

0
14(10)

16(1)
40(16)

Pediatric neurosurgeon,

5(1)

1

2(2)

8(3)

Pediatric cardiac surgeon
Infectious disease doctor^

1(0)
3(0)

2
1

0
3(3)

3(0)
7(3)

Pediatric orthopedic

18(2)

3

0

21(2)

specialist
Pediatric endocrinologist

9(2)

3

0

12(2)

Pediatric nephrologist

9(1)

3

0

12(1)

Pediatric metabolic specialist
Pediatric pulmonologist

7(0)
8(1)

3
3

0
0

10(0)
11(1)

Pediatric gastroenterologist

7(1)

3

0

10(1)

◊

Notes: *Neonatologist posts; there are 11 neonatologists covering 15 full-time/part-time posts. ^The number of infectious disease doctor only included specialists who received formal training; it
excluded those who received short-term training. ◊This number does not represent the absolute number of neonatologists available in Palestine as many neonatologists serve more than one hospital.
Abbreviation: MoH, Ministry of Health (governmental hospitals).

and maintenance of equipment. The most common proto
col sources were international, followed by local or hospi
tal-based protocols, and national or MoH protocols. Of the
protocols that followed international standards, the main
sources were the American Academy of Pediatrics (AAP),
the Harriet Lane Handbook, and the Nelson Textbook of
Pediatrics.

Amenities
The results of the study indicated that basic amenities,
including electricity, back-up power supply, running water,
heating, and air-conditioning, were consistently available in
only 19 of the 38 neonatal facilities in Palestine.

Levelling of Neonatal Units
Based on the study findings, the distribution of the hospital
levelling score of the neonatal units was as shown in
Figure 3. There was only one level 4 neonatal unit, located
in EJ. In the GS, there was only two level 3 units, located
in the middle area.
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Discussion
Our study found a shortage of resources, unequal distribu
tion of neonatal services, and barriers to accessing neona
tal services in Palestine. Together, these findings
contribute to the burden of providing quality care to new
borns, which is further exacerbated by the lack of referral
guidelines to level 3 and level 4 hospitals. These factors
compound the existing challenges posed by Israeli check
points and the separation wall in referring newborns in
a timely manner. Ultimately, this contributes to suboptimal
care to neonates and positive future health outcomes.

Availability of Facilities and Resources
While almost all neonatal units in both the WB and GS
admit ELBW infants, many are not prepared to receive
very sick and VLBW newborns due to the considerable
shortage of neonatologists, neonatal nurses, pediatric sub
specialty practitioners, equipment, drugs, and essential
blood tests, especially in the GS. This category of infants
requires at least level 3 NICU care with appropriate staff
and resources, which must be considered when making
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Figure 3 Geographic distribution of specialized neonatal services by proposed levelling system, 2018.

referrals, even before birth in cases of antenatal diagnosis.
Additionally, not all NICU units had portable incubators.
To improve survival and health outcomes for referred
cases, neonates need to be transported from the delivery
room to wards, from the ward to other services within the
hospital, and between hospitals using a transport incubator
and with the support of a dedicated team capable of
implementing life support for babies.
Additionally, most of the hospitals with neonatal units
admit out-born neonatal cases despite not having a ward/
room for out-born neonatal admission or isolation wards.
Because the isolation of cases is the main infection pre
vention measure among newborns,17–19 the absence of
isolation wards is a contributing factor for healthcareassociated infections.20 Furthermore, not all hospitals
have TPN to support the nutrition of very sick newborns.
If the preterm infant meets the criteria to receive TPN,
then it should be administered immediately, ideally within
6 hours of birth.21
Regarding the availability of equipment, based on the
American Academy Guidelines and the number of beds
available, only the GS has a shortage of beds with only
around half of the beds needed based on live births. This is
reflected in the quality of care in neonatal units in Gaza
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and may affect the morbidity and mortality of neonates,
especially tiny and sick ones. The low number of beds also
results in overcrowding, with some units experiencing
more than 150% occupancy. In addition, not all units
have mechanical ventilators with humidification.
Inappropriate humidification can lead to mucosal injury,
desquamation of cells, excessive pulmonary secretion, and
reduced vital capacity.14 These units may face difficulties
caring for sick newborns and tiny babies who require
prolonged ventilation. A blood gas analyzer and portable
X-ray machine are also essential components for the man
agement and monitoring of very sick newborns requiring
mechanical ventilation.
Based on the study findings, basic amenities were
consistently available in half the neonatal facilities in
Palestine. However, basic amenities must be available at
all times in neonatal units for ventilation, feeding, and care
for sick and premature newborns. A lack of basic ame
nities exacerbates the shortage of neonatal beds, as an
NICU bed cannot function and may put neonates at risk
of morbidity and mortality. As a result, the remaining 19
facilities should be disregarded as providers of NICU,
although this may also accentuate the lack of neonatal
beds in Palestine.
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Accessibility to Neonatal Services
Study findings indicate that there is an uneven distribution
of neonatal units among different geographical areas in
both the WB and GS. This has serious implications for
access to care due to geopolitical segregation and the siege
on the GS.22
In addition, most delivery and neonatal services are
outside of the MoH. This significantly impacts the cost
for neonatal care and emphasizes the need for referral
guidelines. For example, in 2016, there were 1793 refer
rals for neonatal services outside the governmental sector
at an estimated cost of 10 million USD.23

Distribution of Neonatal Health Services
at Palestinian Hospitals
Neonatal services are not adequately geographically dis
tributed to match the population and birth rate. Most
neonatal services are outside the GS, and most neonatal
units in Gaza are level 1 and 2. In addition to shortages in
specialized services and equipment in Gaza, the ongoing
siege has severely increased the barriers to accessing
timely and quality neonatal care.
The only level 4 hospital is located in EJ, and is largely
inaccessible to patients from the WB and GS who require
a permit from the Israeli authorities to enter, which is not
guaranteed. Additionally, in the WB, neonatal services are
mostly in the north and middle WB, which contributes to
the shortage of beds in the south and delays accessing
neonatal care due to checkpoints.

Limitations
The study had several limitations. First, credentials of the
neonatologists were not assessed. Second, the study only
examined the availability of resources, not actual quality
of care. However, this study is unique in several respects,
including that it is the first assessment of neonatal health
services in Palestine. In addition, the results of the study
could potentially reflect similar challenges in other lowincome countries where resources are scarce and political
challenges hinder the delivery of quality health services.
Likewise, outcomes and initiatives resulting from the
study can provide examples of methods to address these
challenges in similar contexts. For example, the study
resulted in the creation of a leveled system of neonatal
units in Palestine and was used as a guideline for decision
makers to identify resources available in the country and
build the neonatal-perinatal referral protocol accordingly.
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The protocol will ensure the provision of standard care for
newborns and is the first step towards the regionalization
of perinatal and neonatal healthcare in Palestine. The
ultimate goal is the creation of a Palestinian neonatal net
work to optimize outcomes, provide the best possible care
for patients, and ensure high standards that will signifi
cantly aid in decreasing the burden on the healthcare
system.

Conclusion
To ensure quality care, neonatal units with different
assigned levels of service should have the required number
of specialists, adequate equipment, supporting facilities,
and guidelines for the referral of pregnant women and new
borns. Our study found that there is a shortage in the avail
ability of key components of neonatal care (such as
incubators) as well as barriers to access to neonatal services.
This was coupled with an unequal distribution of neonatal
services across the WB, GS, and EJ, hindering the optimal
delivery of care to neonates. This is vital for the GS in
particular because of the ongoing siege and the challenge
of referring patients outside the region. Due to the siege on
the GS, separation of EJ from the WB, fragmentation of the
WB by many checkpoints and road barriers, limited
resources, and the high costs of referrals outside the MoH,
as well as the need for timely management of high-risk
pregnancies and very sick newborns, there is an urgent
need to strengthen neonatal health services in Palestine. In
order to have effective and high-quality neonatal services in
place, interventions should target four primary issues:
1. Due to the geopolitical segregation in Palestine, as
well as the study findings that almost all the neona
tal units accept extremely low birth weight neonatal
cases and outborn cases, it is vital to upgrade all
hospitals that provide neonatal services, ensuring
they have adequate resources and can provide the
appropriate services.
2. Standards of care must be implemented in all gov
ernmental and non-governmental neonatal care
units as part of licensing services and referrals.
Currently, the presence of neonatologists and neo
natal specialized nurses is not required for the licen
sing of neonatal units. In addition, MoH hospitals,
military services hospitals, and UNRWA hospitals
do not require a license to operate.
3. Based on study findings that around 60% (22/38) of
hospitals with neonatal units are non-governmental,
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in addition to the challenges to timely referral posed
by Israel, it is vital to improve regionalization and
build an effective referral system. Study findings on
resource availability indicate that certain hospitals
should or should not accept certain cases of neo
nates. There is also a need to develop a referral
system for pregnant women and neonates based on
the proposed levelling of neonatal units.
4. As there is only one level 4 hospital in Palestine, and
only 12 out of the 38 units are level 3 units, and given
that almost all accept outborn neonates, there is a need
to develop an effective transport system. Ambulances
are poorly equipped to transport patients, and there is
currently no dedicated neonatal transport service.
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