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Executive Summary
The neonatal period spans the first 28 days of a newborn’s life and is considered an integral indicator 
of future child survival. The burden of neonatal mortality is most pronounced in low and middle-income 
countries, where 99% of neonatal deaths occur.  As a developing middle-income country, Palestine 
mirrors some of the same trends and challenges faced globally in neonatal health. 

The Ministry of Health (MoH) annual report of 2017 reported that there were 72,327 live births in the 
West Bank and 58,170 live births in the Gaza Strip in 2016. In that year in Palestine there were 1793 
referrals for neonatal services at an estimated cost of ILS 34,996,588 for incubators, not including 
surgeries. The study was carried out to evaluate available services, facilities, equipment, medicine, lab 
tests and human resources and define a standard for the services provided by each unit. This map of 
all services should assist the MoH to provide a referral system in Palestine for the benefit of Palestinian 
newborns. We used the WHO tool: “Hospital care for mothers and newborn babies: quality assessment 
and improvement tool” to evaluate the quality of care in hospitals, identify areas of improvement and 
develop future action plans. All 63 hospitals providing delivery and neonatal care participated in the 
study.

There are a total of 38 neonatal units (27 in WB; 3 in EJ; and 8 in GS).  Of the 38 neonatal units, 35 also 
provide delivery services. The distribution of neonatal services does not match geographical population 
and birth rates, particularly in Gaza. Almost all the neonatal units in Palestine admit very low birth 
weight infants and extremely low birth weight infants (36/38).  About 79% of neonatal units and 75.1% 
of incubators in Palestine are in the West Bank.  The total number of incubators in Gaza is far below 
what is required: 119 vs. 220, and this is the leading cause of high bed occupancy in neonatal units, 
often exceeding 150%. The number of functioning incubators to provide specific services for tiny babies 
is even smaller.

It is obvious that not all of the facilities are designed effectively to promote breastfeeding although it is 
a very important factor in preventing infant mortality.   There is also a shortage of parenteral nutrition, 
which is an essential component for hospitals that admit very low and extremely low birth weight cases 
and for infants who undergo surgery.

There are 10 neonatologists in Palestine: 6 in EJ hospitals, 3 in the West Bank and one in Gaza.  Some 
of them work on part-time basis and do not provide full-time cover. In addition, sub-specialty consultants 
in various medical and surgical areas are concentrated in just a few hospitals.  These factors have to 
be considered in referrals to such facilities, even in the prenatal period if a diagnosis is suspected.  The 
presence of a well-trained nurse in neonatal intensive care units is vital to provide the highest quality of 
care to very sick infants.  In 2018, a total of 86 specialist neonatal nurses were practicing in Palestine: 
55 in the West Bank, 31 in East Jerusalem and none in Gaza.  Some units had nurses who provided 
services elsewhere in the hospital but this can impede continuous care and may cause cross infection 
between hospital units.
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In 2018 only 19 of the 38 facilities had basic amenities (electricity, back-up power supply, running water, 
heating or air-conditioning). This means that the other 19 facilities are unsuitable for the essential care 
of sick newborns and may be a factor in the lack of neonatal beds in Palestine.  Basic amenities are 
vital to neonatal care and without them morbidity and mortality risks are exacerbated. The availability of 
surfactant is critical for hospitals that care for low birth weight and extremely low birth weight neonatal 
cases. An isolation ward is also important for the admission of infectious cases such as sepsis but few 
exist despite the demand. As a result, infections may be spread in crowded units, especially in Gaza, 
delaying the transfer of babies to other facilities.  In 2018 only 18 of 38 units had a high frequency 
oscillatory ventilator (HFOV) (11 in West Bank; 3 in EJ; and 4 in Gaza).  The 20 units without a HFOV 
may face difficulties in caring for very sick newborns for whom conventional ventilation is unsuitable. 
A blood gas analyzer is available in 23 of 27 West Bank hospitals and in all hospitals in Gaza.  A 
portable x-ray machine is available in 20 of 27 units in the West Bank and in 7 of the 8 units in Gaza. 
These are essential components for the management and monitoring of very sick newborns who require 
mechanical ventilation.  

To sum up, effective and high-quality neonatal services require action on five issues:

1. An effective regional referral system: We identified specific hospitals that should accept certain 
neonate cases rather than others. It is unacceptable for most hospitals to accept very low and 
extremely low birth weight cases because these cases require specialist care.  We propose six 
main units in the north, centre and south of the West Bank and Jerusalem, plus four key units 
in Gaza. Care for babies <1500 g would be provided only in level 3 units and very tiny babies in 
level 4.  The MoH should establish a referral system for neonatal care in Palestine based on the 
proposed categories of units. The system would be based on the services that each unit is capable 
of providing in accordance with internationally recognized standards.

2. Upgrade hospitals that provide neonatal services and increase the number of neonatal cots in 
Palestine to meet the standard required, taking the geographical region and the number of births into 
account. However, improvements to infrastructure will be required to increase the number of cots in 
a unit. Units classified as modified level 2 to level 3 should be given more staff and equipment.  It is 
important for every hospital that cares for neonates to have a portable x-ray suitable for neonates. 
Any hospital upgrade would require provision of an incubator, a humidifier, a blood gas analyzer and 
a portable x-ray.  More full-time neonatologists are needed, especially for level 3 units, while training 
should be given to nurses, pediatricians and resident doctors in each unit.

3. Develop an effective transportation system. 

4. The MoH should enforce standards of care in all MoH and non-governmental neonatal care units as 
part of the licensing for services and referrals.

5. The MoH should regulate in-vitro fertilization (IVF) centers regarding the number of embryos 
transferred due to complications for both the mother and infants, the financial burden on the family 
and the MoH, and the added burden on neonatal units with limited space and a shortage of qualified 
teams to manage several newborns simultaneously.
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Background
GLOBAL BURDEN: The neonatal period spans the first 28 days of a newborn’s life and is considered 
an integral indicator of future child survival [1, 2].  Approximately, two million newborn die during the first 
seven days of birth [1]. In 2015 it was estimated that 5.9 million children under the age of five died, with a 
global mortality rate of 42.5 per 1000 live births [2]. Of these deaths, 45% were neonates with a neonatal 
mortality rate (NMR) of 19 per 1000 live births [2]. The top three causes of neonatal mortality were pre-
maturity, complications related to birth (birth asphyxia) and neonatal sepsis [2]: these causes constituted 
85% of neonatal mortality [3].  Given the global burden of preventable neonatal deaths, sustainable 
development goal (SDG) 3.2 on child mortality addressed the health and well-being of children with 
a focus on neonates (target 3.2.2) [2]. SDG 3.2 urges all countries to reduce neonatal mortality to as 
low as 12 per 1000 live births and to decrease the under-five mortality rate to 25 per 1000 live births 
by 2030 [2]. Progress in global neonatal mortality has been reported in some areas with the mortality 
rate declining from 37 deaths per 1000 live births to 18 deaths per 1000 live births from 1990-2017 [4]. 
However, progress in NMR has not been equal around the world; there was a 47% decline in NMR in 
developing countries versus a 58% decline in developed countries in the period 1990-2017 [4]. By 2030, 
a lack of accelerated action towards neonatal health will result in the death of 28 million newborns in the 
period 2018-2030 [4].

CHALLENGES TO PROGRESS: The burden of neonatal mortality is most pronounced in low 
and middle-income countries [5, 6] where 99% of neonatal deaths occur [7]. Many challenges contribute 
to this trend in neonatal morbidity and mortality. The first factor, which has been termed the 3-delays, 
constitutes a major challenge to improving child survival [7]. The 3-delays include a delay in recognizing 
a problem and seeking healthcare (low utilization of services); a delay in reaching the health facility; and 
a delay in receiving appropriate care at the facility [5-7].  A second factor is the migration of the health 
workforce from low-income to high-income countries, creating a disproportionate gap in the allocation of 
health professionals [7]. This gap is further exacerbated by a third factor, which is the lack of sufficient 
supplies, equipment and resources to provide basic care to neonates and to respond to projected 
needs such as neonatal resuscitation [7].  Other factors are the high percentage of home deliveries with 
limited skilled attendance [5, 6]; a lack of prevention strategies that correspond to neonatal health needs 
[7]; 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 [5-7]. As it currently stands, these challenges impede comprehensive progress in improving 
the health outcomes and well-being of neonates.  It is therefore imperative to identify, understand and 
address the causes of neonatal deaths, especially in low and middle-income countries [1].  It is also 
equally essential to identify and overcome barriers to effective case management as a means to improve 
child survival rates and formulate appropriate policies on child health and well-being [1]. 

GLOBAL INITIATIVES: Some global initiatives have been proposed to fill the neonatal health gap 
and reduce the burden on the health system. The rationale is to ensure that centers are well-equipped 
to care for neonates with a variety of health issues. In 1976, under the goal of improving the outcome 
of pregnancy, the concept of regionalized systems for perinatal care was proposed. This defined three 
levels of complexity for maternal and neonatal health with referral recommendations based on high-
risk status. The American Academy of Pediatrics (AAP) described these levels in a policy statement in 
2004. The three levels are: level 1 (basic care), level 2 (specialty care) and levels 3 and 4 (sub-specialty 
intensive care). These classifications consider the evidence that supports risk-appropriate care and the 
availability of capabilities (including equipment, physical space, technology) and provider type [8]. In a 
recent meta-analysis, the implementation of the regionalized system of care revealed progress in such 
areas as the health of very low birth weight (VLBW) neonates and those born <32 gestational weeks 
[9]. It is thus recommended that hospitals adapt or follow the leveling guidelines proposed by the AAP to 
ensure that every neonate receives optimal care at the appropriate health facility.
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SITUATION IN PALESTINE: As a developing middle-income country, Palestine mirrors some of 
the same trends and challenges faced globally in neonatal health. Under-five and infant mortality rates 
were 13.0 per 1000 live births and 10.9 per 1000 live births respectively [10].  During 1990-2017, the 
under-five mortality rate declined from 45 to 21 per 1000 live births, infant mortality declined from 36 to 
18, and neonatal mortality declined from 22 to 11 deaths per 1000 live births [4]. At the same time, the 
NMR declined from 22 to 12 deaths per 1000 live births [1].  However, during 2012-2015 the neonatal 
mortality rate stayed almost the same and even increased in the Gaza Strip.

The 2017 MoH annual report stated that in 2016 there were 72,327 live births in the West Bank (31,768 
in the north, 9,812 in the centre, 30,746 in the south) and 58,170 live births in the Gaza Strip (9,901 
in the north, 21,310 in Gaza city, 8,040 in Deir el Balah, and 18,919 in Khan Younis and Rafah).  The 
stillbirth rate in the West Bank was 2.2 per 1000 live births (159 cases).  Of live births in the West Bank, 
5.9% had a low birth weight (<2500 gm). In 2016, there were 1793 referrals to neonatal services at 
an estimated cost of NIS 34,996,588. The majority of these cases were referred to the Palestine Red 
Crescent Society Hospital in Hebron and Makassed Charitable Hospital in Jerusalem. In the Gaza Strip, 
most of the referred cases were referred to Al-Quds Hospital in Gaza and Makassed Charitable Hospital 
in Jerusalem.

Aside from the dearth of resources for neonatal health, the situation in Palestine is complicated by 
political factors and restrictions on movement that have a negative impact on the development and 
provision of health services for neonates.  Palestine suffers from six major issues: 

1. Delays in reaching a health facility due to movement restrictions and inappropriate referrals because 
referral decisions for neonates are not based on guidelines. This burdens the health system with a 
high cost of service provision. 

2. Shortage of human resources in terms of specialized professionals (neonatology) and specialist 
care nurses.

3. A lack of systemic perinatal and neonatal regional networking. 

4. Overcrowding in NICU due to a shortage of NICU beds, high LBW infants and congenital 
malformations. 

5. Lack of resources and equipment including medications, equipment maintenance, and shortage of 
NICU beds and medical resources nationwide to varying degrees across regions.

6. The absence of a team leader to lead neonatal services in each unit. To the best of our knowledge, 
no comprehensive assessments of neonatal health services in Palestinian hospitals have been 
conducted to assess staffing and resources. In addition, no national neonatal strategy currently 
exists to guide and monitor progress in neonatal health indicators. These gaps in our knowledge 
of neonatal health impede policymakers and health practitioners from taking action to improve 
neonatal health or from proposing a leveling system for neonatal units in Palestine according to 
international standards.
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Study Objectives
The aim of the current study was to assess the availability, distribution and accessibility of neonatal 
health services in Palestinian hospitals in the West Bank (WB, including East Jerusalem (EJ), and the 
Gaza Strip (GS) to inform policy and aid organizations to fill gaps in neonatal services in Palestine. 
Specifically, the objectives of the study were:

▪  Assess the availability of neonatal:
o  Facilities (neonatal unit, neonatal intensive care unit (NICU), delivery department, emergency 

department, isolation ward, facility for out-born admission) 
o  Services (in-born, out-born, low birth weight admission) 
o  Human resources (neonatologists, neonatal nurses, medical sub-specialists)
o  Amenities
o  Equipment and supplies 
o  Drugs, nutrition and laboratory tests essential for neonatal care 
o  Protocols 

▪  Assess the distribution and accessibility of neonatal health services in terms of:
o  Geographic area (north, central, south of WB, EJ, and north, central, south of GS)
o  Region (WB, EJ and GS)
o  Sector (governmental and non-governmental)

▪  Propose leveling for neonatal hospitals 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). 

▪  Assess the readiness of neonatal hospitals to provide neonatal health services and identify gaps 
or areas where hospitals may upgrade to a higher level of neonatal care. This assessment will 
complement the grading system and identify the service provision capacity of the hospital. 

▪  Develop draft guidelines for neonatal referral in the WB including EJ and GS.
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Methodology
Study design overview
A cross-sectional, hospital-based study was conducted at Palestinian hospitals to assess the availability, 
distribution of and accessibility to neonatal health services in the West Bank (including East Jerusalem) 
and Gaza Strip.  The study utilized a combination of quantitative and qualitative data collection methods.  
The duration of the data collection was from June to August 2016. The main indicators were updated in 
February 2018.

Study population
The study covered all Palestinian hospitals in the West Bank (including East Jerusalem) and Gaza Strip 
that offer delivery and neonatal health services. Annex 1 lists all the participating hospitals by district and 
region. The hospitals included governmental (Ministry of Health) and military health services, in addition 
to non-governmental hospitals run by the United Nations for Relief and Works Agency (UNRWA), non-
governmental organizations (NGOs) and the private sector. Interviews were conducted with service 
providers who directly support neonatal services and parents who had newborns at the neonatal units 
at the time of data collection

Data collection methods
Data collection comprised both quantitative and qualitative research methods. 

Quantitative tool development
The quantitative research was based on the international standardized tool: “Hospital care for mothers 
and newborn babies: quality assessment and improvement tool” developed by the WHO and first 
published in 2009.  It has been used in various countries in Europe, Africa and the Middle East [7].  
Its primary purpose is to evaluate the quality of care in hospitals, identify areas of improvement and 
develop future action plans.  
For the purposes of meeting our study’s objectives and ensuring the tool reflected the Palestinian 
context, Dr Hatem Khammash adapted the tool in consultation with Palestinian neonatologists and 
pediatricians  in both the West Bank and Gaza Strip.
The tool collected the following information: 

▪  Administrative data 
o  Neonatal admission load in 2015
o  Selected neonatal and delivery statistics in 2015
o  Neonatal medical admission causes in 2015
o  Availability and number of delivery and neonatal staff with specified information on their shifts, 

credentials and training in 2016.

▪  Access to neonatal staff

▪  Availability of protocols and guidelines in delivery and neonatal departments

 ▪  Availability of basic and support facilities (including those for referrals), amenities, equipment,     and   
supplies for   hospital and neonatal units

▪  Availability of drugs and laboratory tests.
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Qualitative interview guide
The qualitative research comprised semi-structured interviews conducted on three levels: The first 
included interviews with parents with newborns at the neonatal units at the time of survey; the second 
addressed the provision of neonatal services from the perspective of health service providers, namely 
the heads of neonatal units and emergency departments caring directly for neonates; and the third 
included interviews with the following key informants engaged in the provision of neonatal services: 

1. Head of Licensing Department (West Bank and Gaza Strip)
2. Director General of Hospitals at Ministry of Health (West Bank and Gaza Strip)
3. Director of Referrals Department (West Bank and Gaza Strip)
4. Head of Nursing Syndicate (West Bank)
5. Head of Palestine Medical Council (West Bank)

The semi-structured interview guide was developed by researchers of the PNIPH team by consulting 
the literature and local expertise.  Key questions for the parents of newborns can be found in Annex 2.

Fieldwork process
Phase 1: preparatory phase

During this phase, a sensitization workshop was conducted with key health service providers (heads 
of hospitals, heads of neonatal units or their representatives). The aim of the sensitization workshop, 
which was held separately in the West Bank and Gaza Strip, was to present the goal of the study and 
its importance at the national and hospital levels. It also presented the risks and benefits of partaking in 
the study, introduced the data collection tool and proposed a timeline. In addition, the workshop was an 
opportunity to interact with neonatal health service providers and obtain their oral consent to participate 
in the study. During this workshop, the attendees shared their questions and concerns on the study and 
tool. As an outcome of the sensitization workshop, the PNIPH team incorporated the feedback from 
the attendees and refined the tool accordingly. In addition, each hospital nominated a focal person to 
facilitate the data collection. 

In addition, a one-day training, which was conducted separately in the West Bank and Gaza Strip, was 
held with data collectors. The aim of the training was to train the nominated data collectors on research 
methods and ethics, and on conducting the tool. It also aimed to explain the roles and responsibilities 
of each data collector and respond to questions and concerns. The questions were translated to Arabic 
during the discussion to ensure that the data collectors understood the tool fully and there would be no 
room for ambiguity or input from the data collectors themselves. The data collection plan was devised 
by the data collectors and agreed upon by everyone. The data collectors were then divided into three 
teams each in the West Bank and Gaza Strip.  

The PNIPH team recruited a total of 20 data collectors from the West Bank including East Jerusalem 
(n=11) and Gaza Strip (n=9). Data collectors were recruited and selected to include health service 
providers who work at neonatal units, namely neonatal nurses, pediatricians and pediatric residents. 
Each data collector was assigned to a group with one person designated as a team leader. The team 
leader was responsible for dividing the tool sections among the data collectors and ensuring the 
completeness of the collected data. The number of data collectors per hospital was proportional to the 
size of the hospital. Each group was assigned to a set of hospitals in the West Bank and Gaza Strip.

One field manager was recruited to oversee data collection in the West Bank and Gaza Strip. She was 
also responsible for conducting the interviews with parents in both the West Bank and Gaza Strip. Two 
field supervisors were selected to oversee data collection in the Gaza Strip and West Bank respectively.  
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Phase 2: data collection

Data were collected from all the participating hospitals, with a 100% response rate, from June to August 
2016. For each hospital, the data collection was completed in one to two days, depending on the size 
of the hospital. 

Data management and statistical analysis
After the data collection and data auditing phases, data entry was completed by a third party.  Data were 
entered into the Microsoft Access (2007) program and then converted into a Statistical Package for the 
Social Sciences (SPSS) file.  Data were analyzed using the SPSS software, version 23.  The data were 
analyzed at an individual hospital level and as aggregated data at the national level.  

Outcome measures
The main outcome measures/variables of this study:

▪  Availability of
o  Facilities 

▪  Neonatal unit
▪  Neonatal intensive care unit (NICU)
▪  Delivery department
▪  Emergency department
▪  Isolation ward
▪  Facility for out-born admission

o  Services 
▪  In-born admission
▪  Out-born admission
▪  Very low birth weight admission
▪  Extremely low birth weight admission 

o  Human resources 
o  Equipment
o  Supplies 
o  Drugs and nutrition essential for neonatal care
o  Laboratory tests essential for neonatal care
o  Protocols and guidelines. 

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

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

 Hospital leveling by identifying the leveling score of the neonatal unit. These guidelines were based 
on the AAP and adjusted after consultation with our consultant, Dr Hatem Khammash (Table 1).
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Table 1. Leveling indicators and criteria of neonatal units

 Indicator Criteria Level 1 Level 2 Level 2 M* Level 3 Level 4

    Criteria satisfied

1 Neonatal admission

Hospital accepts VLBW’ 
neonates -- -- √ √ √

Hospital accepts ELBW’’
neonates -- -- -- √ √

2 Equipment

Hospital has a c-pap and/or 
mechanical ventilator -- √ √ √ √

Hospital can keep neonate on 
mechanical ventilator for 48 
hours or more

-- -- √ √ √

3 Staff

Hospital has neonatologists -- -- -- √ √
Hospital has pediatricians √ √ √ √ √
Hospital has pediatric medical 
€sub-specialties -- ±** -- √ √

Hospital has pediatric 
surgical£ sub-specialties -- ± ± -- √

″ VLBW: very low birth weight
‴ ELBW: extremely low birth weight
€ 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
* M: Modified to fit the context in Palestine where hospitals were found to be between levels 2 and 3.
** if available, it is a plus

▪  Readiness of the neonatal unit by identifying gaps in the availability of neonatal admission by birth 
weight, equipment and staff to support neonatal health care services.  

▪  Referral of neonates by analyzing the capabilities of the neonatal unit from the qualitative analysis 
and the identified leveling score of the unit. 

Quantitative data analysis 
Analysis was conducted at the hospital and neonatal unit levels.  For descriptive categorical outcome 
measures, proportions (%) of the total number of neonatal units and of all hospitals, where appropriate, 
were computed. For categorical outcome measures, data were presented as proportions (%). For 
descriptive continuous outcome measures, data were presented in terms of absolute numbers or sums, 
where appropriate. Each outcome measure was stratified by region (West Bank, East Jerusalem and 
Gaza Strip), geographic area (north, central and south of the West Bank, East Jerusalem, and north, 
central and south of the Gaza Strip) and sector (government or non-governmental). Descriptive data 
were presented to map the current situation of neonatal services in the oPt.

In addition, neonatal units were classified under a proposed leveling system in which each neonatal unit 
was given a leveling score depending on the criteria identified in Table 1.  The leveling outcome measure 
was also stratified by region, geographic area and sector.

Qualitative data analysis
The completed interviews were coded with common themes and then manually analyzed based on 
themes and subthemes.  The results of the qualitative analysis complemented the quantitative findings.  
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Ethical considerations
An official letter was sent to the Palestinian Minister of Health to request support for the current study.  
Approval to conduct the study was granted in January 2016. In addition, official letters were sent to the 
heads of the participating hospitals with the minister’s letter to urge them to partake in the study. All 
hospitals consented to participation in the study. 
For the fieldwork, the objectives of the study were presented to the participants and their confidentiality 
was ensured, after which oral consent was obtained.  Some personal information was collected from the 
health service providers and used only in the data auditing phase. These identifiers were kept confidential 
and excluded from data analysis. Following data collection, all personal identifiers of the interviewed 
health service providers were destroyed. During the interviews with the parents of newborns, there was 
no risk of breaches of confidentiality as no personal identifiers were collected; only information on the 
parents’ referral experience was gathered. 
There is no risk of breach of confidentiality for individual hospitals as all data pertaining to each hospital 
will be described only in the individual report.  In the current report, the data of each hospital were 
aggregated. Ethical approval to conduct the study was granted by the Palestinian Helsinki Ethics 
Committee in the Gaza Strip in February 2016.  

Quality assurance
The research team at the PNIPH employed different quality measures at each stage of the project to 
ensure the reliability and validity of the study’s design, methods and collected data. 
For data collection, an international tool developed by the WHO and used in many countries was selected 
for our study.  Under the leadership of Dr. Hatem Khammash, Head of the Neonatology Department 
at Makassed Hospital, the PNIPH team consulted neonatologists and pediatricians for input on the 
medical aspects of the tool and its suitability for the Palestinian context.  For each section of the tool, 
a set of guidelines were provided for step-by-step implementation of the data collection, definitions of 
appropriate terms and clarifications of answer choices.  This ensured a systematic form of response to 
questions by the data collectors. In addition, some validation questions were included throughout the 
tool to ensure the accuracy of collected data. 

The data collectors selected had clinical experience in neonatal care to support the administration of the 
tool.  They were also trained in research methods and ethics, including conducting interviews, and the 
questions were translated into Arabic to ensure systematic administration of the tool and avoid any room 
for input from the data collectors.  The data collectors were instructed to record interviews with a voice 
recorder and to take notes during the interviews to ensure that no data would be lost. A team leader, 
who was assigned a number of hospitals, was also responsible for ensuring the tool’s completeness and 
accuracy before data auditing. The data collectors and team leaders were instructed to complete a daily 
report after each hospital visit to track progress and address any problems.
Prior to the start of the data collection across all hospitals, two hospitals, one in the West Bank and 
another in the Gaza Strip, were selected to commence the fieldwork. This was necessary to test the tool 
and the process of data collection. It helped us to identify the time needed to complete the tool as well as 
any potential problems with the questions in the tool or the process of data collection. This pilot allowed 
the PNIPH team to refine the tool according to the results from the first two hospitals.   
After the conclusion of each hospital visit, two field supervisors (one in the West Bank and another in 
the Gaza Strip) were assigned to review the completeness and accuracy of the tool. This took the form 
of a small meeting at the end of each hospital visit with the data collectors and was important to ensure 
timely data checking. In addition, the data collectors were requested to do a spot check on certain parts 
of the tool, such as guidelines and equipment, to corroborate the results. After the data collection, the 
data for the West Bank and Gaza Strip were audited and checked for completeness by a researcher 
from the PNIPH team. Missing or ambiguous responses were completed and elaborated by directly 
contacting the focal persons at the hospitals. This process ensured a systematic audit and that the data 
collected were appropriately handled. This was followed by a timely data entry phase to ensure missing 
information was collected while the data collectors could return to the field.  Overall management of data 
collection and analysis was under the supervision of the PNIPH Research Manager.
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Study Findings
Burden of maternal and neonatal healthcare
Table 2 shows detailed administrative data on the burden of delivery and neonatal health by region. 
Detailed distribution of the burden of delivery and neonatal health, stratified by geographic area and 
sector, can be found in Annex 3 and Annex 4. According to the WHO, the “ideal rate” for C-section 
deliveries is between 10% and 15%, lower than that in Palestine. As shown in Table 2, C-section is 
higher in the West Bank than in Gaza and is not related to sector. The high rate of C-sections requires 
further study because unnecessary cesarean sections can put women and their babies at risk of short 
and long-term health problems, plus the healthcare costs incurred. 

Table 2. Administrative data for delivery and neonatal healthcare services stratified 
by region (N=63)

 Indicator
West Bank *

(n=39)
East Jerusalem

(n=4)
Gaza Strip

(n=20)
Palestine

(N=63)
N N N N

Delivery
Number of deliveries
(normal and C-section) 66696 7424 53384 127504

- Number of C-section 
deliveries only (%) 16703 (25%) 1680 (23%) 10777 (20%) 29160 (23%)

Neonatal
Total neonatal admission 
load “ 7880 1887 6648 16,415

* West Bank excluding East Jerusalem
“ Total neonatal admission load includes in-born and out-born neonatal cases

General characteristics of Palestinian hospitals
In Palestine, there are 60 delivery hospitals and 38 hospitals providing neonatal health services (Table 3). 
Most neonatal units are in the West Bank and there are only eight hospitals with neonatal units in the 
Gaza Strip for a population of around two million.

Table 3. Hospitals providing delivery and neonatal health services in Palestine 
stratified by region (N=63)

Indicator
West Bank *

(n=39)
East Jerusalem

(n=4)
Gaza Strip

(n=20)
Palestine

(N=63)
N N N N

- Delivery hospital 38 4 18 60
- Hospitals providing neonatal 
health services 27  3 8 38

Ø	Hospitals providing delivery 
and neonatal health services 26 3 6 35

Ø	Hospitals providing only neo-
natal health services 1 0 2 3

* West Bank excluding East Jerusalem 
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Figure 1 and Figure 2 show the distribution of hospitals that provide delivery and neonatal services by 
sector and by geographic area.  In Palestine, around 60% (22/38) of neonatal units are non-governmental. 
This has implications for both the referral costs for neonatal care and the need for referral guidelines 
as services are more available outside governmental hospitals.  The same applies for delivery services 
where 40/60 delivery hospitals are non-governmental (Figure 1).  

The south of the West Bank has fewer hospitals that offer neonatal health services and half of the 
neonatal units (14/30) are in the north. Geographic disparity is also observed in hospitals in the Gaza 
Strip (Figure 2).  Only one neonatal unit is located in the north, while the other seven units are distributed 
in the center (middle) and south of the Gaza Strip.  

Figure 1: Hospitals providing delivery and neonatal health services in Palestine 
stratified by sector (N = 63)

Figure 2. Hospitals providing delivery and neonatal health services in Palestine 
stratified by geographic area (N=63)
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West Bank (n=39)

Delivery hospital
Hospital Provding delivery and nenoatal health services
Hospital Provding nenoatal health services

East Jerusalem (n=4) Gaza Strip (n=20)

Availbility of neonatal and delivery units in West Bank

 North West Bank
1.15 M residents 
31,768 live births

0.84M residents 
9,812 live births

0.95M residents 
30,746 live births

 Middle West Bank

East Jerusalem

South West Bank

Delivery units15
14 Neonatal Units

Delivery units9
6 Neonatal Units

Delivery units4
3 Neonatal Units

Delivery units14
7 Neonatal Units
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Note: N: population size, number of live births

Assessment of Palestinian hospitals that provide neonatal services 
Overview
For this study we assessed a total of 38 hospitals that have neonatal units and provide neonatal health 
services. Of the total number of hospitals that have neonatal units in Palestine, five (13.2%) use solely 
an electronic-based system for patient records, 19 (50.0%) use a paper-based system and 14 (36.8%) 
use both systems. 

In 2015, the total neonatal admission load (both in-born and out-born cases) at hospitals with neonatal 
units in Palestine was 16,415. Table 4 shows the top causes of neonatal medical admission in 2015. 
Transient tachypnea of the newborn (TTN), hyaline membrane disease (HMD) and prematurity were 
common causes of admission across the West Bank, East Jerusalem and Gaza Strip.  For neonatal 
admissions, East Jerusalem hospitals also included congenital anomalies and metabolic diseases as 
top admission causes; these were not observed in hospitals in the West Bank and Gaza Stip. Congenital 
anomalies and metabolic diseases admissions are referred to Makassed Hospital from other hospitals 
due to the availability of specialized services, a key reason for referral to EJ hospitals.

Availbility of neonatal and delivery facilities in Gaza Strip

0.23M resident
7,270 live births

0.38 M resident
9,901 live births

0.64 M resident
21,310 live births

0.27 M resident
8,040 live births

0.35M resident
11,649 live births

North

Gaza

Middle

Khan Younis

Rafah

Delivery units3
1 Neonatal Units

Delivery units8
3 Neonatal Units

Delivery units1
1 Neonatal Units

Delivery units4
2 Neonatal Units

Delivery units2
1 Neonatal Units
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Table 4. Top neonatal medical admission causes in 2015 in Palestine, classified 
by type of neonatal admission and location (N=38)

In-born neonatal admission
 causes *

Out-born neonatal admission
 causes †

 West Bank excluding
EJ and Gaza Strip

1 Hyaline Membrane Disease (HMD) Neonatal Hyperbilirubinemia
2 Neonatal Sepsis Neonatal Sepsis
3 Prematurity Hyaline Membrane Disease (HMD)

4 Transient Tachypnea of the Newborn 
(TTN)

Transient Tachypnea of the Newborn 
(TTN)

5 Neonatal Hyperbilirubinemia Prematurity
 East Jerusalem

1 Low Birth Weight Very Low Birth Weight
2 Prematurity Neonatal Sepsis

3 Transient Tachypnea of the Newborn 
(TTN)

Neonatal Hyperbilirubinemia

4 Neonatal Hyperbilirubinemia Congenital Anomalies
5 Congenital Anomalies Neonatal Metabolic Disease

*In-born admission: neonate was born and admitted at the hospital under study (born and admitted to the 
same hospital) 
†Out-born admission: neonate was born elsewhere at another hospital/facility and referred/transported 
to the hospital under study (born elsewhere and admitted to hospital under study) 

Availability of facilities and beds
Currently, 38 units provide neonatal care in Palestine. The uneven geographic distribution of neonatal 
services in relation to population and births is more marked in Gaza: 79% of neonatal units and 75.1% 
of incubators are in the West Bank (Figure 3). Almost all the neonatal units in Palestine admit very low 
birth weight infants and extremely low birth weight infants (36/38). This is concerning because extremely 
low birth weight infants need advanced care with drugs, supplies and human resources.

Figure 3: Availability of delivery, neonatal units and number of incubators in 
Palestine by region and geographic area

 North West Bank
1.15 M residents 
31,768 live births

0.84M residents 
9,812 live births

0.95M residents 
30,746 live births

 Middle West Bank

East Jerusalem

South West Bank

Delivery units15
14

141
Neonatal Units

Incubators

Delivery units9
6

70
Neonatal Units

Incubators

Delivery units4
3

54
Neonatal Units

Incubators

Delivery units14
7

100
Neonatal Units

Incubators
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Note: N: population size, number of live births
          inc: incubator

Almost half of hospitals in Palestine (18 of 38 units) are equipped to admit neonates in the emergency 
department (Table 5). Hospitals in the north of the West Bank appear to be less well-equipped to 
receive neonates in their emergency departments. Of the total number of incubators in neonatal units in 
Palestine, 59.1% of the beds are also used as neonatal intensive care beds.

Table 5. Availability of facilities at hospitals with neonatal units stratified by 
region (N=38)

Indicator
West Bank *

(n=27)
East Jerusalem

(n=3)
Gaza Strip

(n=8)
Palestine

(N=38)
N N N N

- Isolation facility or in-
fectious cases ward 22 3 7 32

- Ward/room for out-born 
neonatal admission 6 0 3 9

- Emergency depart-
ment/beds for neonates 

†
11 2 5 18

* West Bank excluding East Jerusalem
† The indicated emergency unit refers to a separate department and/or beds designated for pediatrics or neonates in the hospital

Availability of amenities
Basic amenities must be available at all times in neonatal units for ventilation, feeding, and care for sick 
and premature babies.  A lack of basic amenities exacerbates the shortage of neonatal beds as a NICU 
bed cannot function as such and may put neonates at risk of morbidity and mortality. As shown in Table 6, 
basic amenities were consistently available in only 19 of the 38 neonatal facilities in Palestine. As a 
result, the remaining 19 facilities should be disregarded as providing neonatal intensive care, although 
this may accentuate the lack of neonatal beds in Palestine. Urgent action is required to fill gaps and 
provide basic amenities in order to maximize the number of neonatal cots available.

0.23M resident
7,270 live births

0.38 M resident
9,901 live births

0.64 M resident
21,310 live births

0.27 M resident
8,040 live births

0.35M resident
11,649 live births

North

Gaza

Middle

Khan Younis

Rafah

Delivery units3
1
6

Neonatal Units

Incubators

Delivery units8
3

60
Neonatal Units

Incubators

Delivery units1
1
8

Neonatal Units

Incubators

Delivery units4
2

34
Neonatal Units

Incubators

Delivery units2
1

11
Neonatal Units

Incubators
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Table 6. Availability of basic amenities to support neonatal health services in 
2016 expressed as a total score stratified by region (N=38)

Indicator
West Bank *

(n=27)
East Jerusalem

(n=3)
Gaza Strip

(n=8)
Palestine

(N=38)
N N N N

- Basic amenities are available at all times
” (score 7 out of 7) 16 3 0 19

* West Bank excluding East Jerusalem
“ Basic amenities include: electricity, back-up power supply, diesel/gas, running water, hot water, heating and air-conditioning

Across all hospitals that provide neonatal health services, the most common problem identified with 
amenities was a consistent electricity supply, followed by hot water, air-conditioning and heating. A few 
hospitals in the Gaza Strip cited poor water quality because of water salinity and contaminated running 
water.

Availability of equipment
There is a lack of transport incubators in hospitals that provide neonatal services (Table 7). There is also a 
shortage of high frequency oscillatory ventilation across the West Bank, excluding East Jerusalem, and in 
the Gaza Strip. Several hospitals in the West Bank and Gaza Strip do not have mechanical ventilators with 
humidifiers. The distribution of equipment for neonatal health services by region and sector can be found 
in Annex 6.    Overall, non-governmental hospitals providing neonatal services had more preventative 
maintenance programs for their equipment than governmental hospitals that provide neonatal services

Table 7. Availability of functioning equipment to support neonatal health stratified 
by region (N=38), 2018

Equipment
West Bank *

(n=27)
East Jerusalem

(n=3)
Gaza Strip

(n=8)
Palestine

(N=38)
† N N N N

Incubators 27 3 8 38
- Incubators with humidifiers # 25  3 7 35
- Transport incubator (without a ventilator) 27 3 5 35
- Radiant warmer or other heating system 27 3 7 37
- Phototherapy lamps 27 3 8 38
- Glucometers 26 3 8 37
- Equipment for the delivery of oxygen 27 3 8 38
- Pulse-oximeters 26 3 8 37
- Multifunction monitors 24 3 7 34
- Infusion pumps: peristaltic and syringe (neonatal) 27 3 8 38
- Mechanical ventilators 25 3 6 34
- Mechanical ventilators with humidifier sensors 23 3 3 29
- Arterial blood gas analysers# 23 3 8 34
- High frequency oscillatory ventilation (HFOV) 11 3 4 18
- Echo-sonography 10 3 4 17
- Portable x-ray equipment # 20 3 7 30
- Continuous positive airway pressure (c-pap) ^ 20 3 4 27

* West Bank excluding East Jerusalem
# Indicator of quality of care for VLBW
† N: the 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.
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Availability of services
Almost all neonatal units accept both LBW and VLBW (Table 8). Only 30 have portable X-rays and 35 
have incubators with a humidifier (Table 7), both of which are critical for safe management and long-term 
care and ventilation for the survival of VLBW, ELBW and sick neonates. As some units do not have all 
amenities available, sick babies should be transferred to facilities with better equipment and a superior 
quality of care.
All hospitals in the West Bank, including EJ, provide vaccination for neonates, except in Gaza.     
    
Table 8. Admission criteria to neonatal units by region (N=38)

Indicator
West Bank *

(n=27)
East Jerusalem

(n=3)
Gaza Strip

(n=8)
Palestine

(N=38)
N N N N

- Neonatal unit admits in-born cases 26 3 6 35
- Neonatal unit admits out-born cases 25 1 8 34
- Neonatal unit accepts VLBW″ neonatal 
cases 25 3 8 36

- Neonatal unit accepts ELBW‴ neonatal 
cases 25 3 8 36

* West Bank excluding East Jerusalem
″ VLBW: very low birth weight
‴ ELBW: extremely low birth weight

Annex 7 shows the distribution of services that support neonatal health services by type of admission 
and neonatal birth weight, stratified by type of admission and sector.  Overall, it was observed that 
hospitals that provide neonatal services make no distinction in caring for neonates who have a very 
or extremely low birth weight. Few hospitals have policies against the admission of out-born cases. In 
Gaza, all eight hospitals admit out-born cases and receive ELBW cases.

Human resources
There is a shortage of neonatologists. The total number of neonatologists reported in Palestine is 10 
covering 14 full-time/part-time posts (Table 9): six in East Jerusalem hospitals, one in Gaza and another 
three in the West Bank.  There is only one neonatologist to cover all the hospitals in the Gaza Strip; the 
expertise of their training and how much they contribute to the care in their unit is not known, especially 
if they work part-time and there is no full cover.  In Gaza, in addition to the one neonatologist, a total of 
38 pediatricians work in the eight NICU units; this is a small number. NICU level 3 and above should 
have a neonatologist on duty [10].  In six of the eight neonatal units in the Gaza Strip, neonatologists 
or pediatricians working in the neonatal ward are also on call at the delivery ward and other units at 
the hospital during the same shift.  In the West Bank, 18 of the 27 units, and two of the three units in 
Jerusalem, have the neonatologists or pediatricians available on the delivery ward and other hospital 
units during their shift at the neonatal unit.

There is a dearth in the availability of pediatric sub-specialists across all geographic areas in Palestine, 
especially the Gaza Strip and MoH hospitals. In Gaza, not one of the neonatal units has a pediatric orthopedic 
specialist, pediatric endocrinologist, pediatric nephrologist, pediatric metabolic specialist, pediatric 
pulmonologist, gastroenterologist, pediatric anesthesiologist, pediatric ophthalmologist or pediatric cardiac 
surgeon.  There are only three infectious disease doctors in all eight units; if they can provide consultation 
to the rest of the units in Gaza, then at least one doctor should be available in each unit.



25

Some hospitals indicated that they have access to general and/or pediatric sub-specialists when needed. 
The most common method to access these specialists is via a phone consultation followed by referral 
to the physician’s hospital,and the physician attends the hospital/neonatal unit in person when needed. 
These specialists include: general ophthalmologist, general neurosurgeon, metabolic doctor, pediatric 
gastroenterologist, hematologist, nephrologist and general otorhinolaryngologist.

Only 13.5% (86/637) of nurses working in neonatal units in Palestine are qualified, and none of the 
nurses in Gaza are qualified.  Of the 86 neonatal nurses, 55 are in the West Bank and 31 in East 
Jerusalem hospitals.  Only 21% of nurses in MoH units in the West Bank are qualified compared with 
none in Gaza.

Table 9. Total number (N) of neonatal staff per neonatal unit (full time/part time/
upon request) by region (N=38), 2018

Health staff
West Bank 

(n=27)
(MoH)

East Jerusalem
(n=3)

Gaza Strip
(n=8)
(MoH)

Palestine
(N=38)
(MoH)

N N N N
- Neonatologist € 4(0) 9 1(1) 14(1)
- Pediatrician 85(36) 12 38(30) 135(66)
-  Total nurses 385(119) 68 184(163) 637(282)
- Specialized pediatric nurse 11(7) 2 1(0) 14(7)
- Specialized neonatal nurse 55(25) 31 0 86(25)
- General doctor 46(4) 3 39(34) 88(38)
- Pediatric resident 56(37) 9 10(10) 75(47)
- Pediatric anesthesiologist 8(1) 3 0 11(1)
- Pediatric cardiologist 16(3) 4 4(3) 24(6)
- Pediatric ophthalmologist 13(1) 3 0 16(1)
- Pediatric surgeon 22(6) 4 14(10) 40(16)
- Pediatric neurosurgeon 5(1) 1 2(2) 8(3)
- Pediatric cardiac surgeon 1(0) 2 0 3(0)
- Infectious disease doctor ^ 3(0) 1 3(3) 7(3)
- Pediatric orthopedic specialist 18(2) 3 0 21(2)
- Pediatric endocrinologist 9(2) 3 0 12(2)
- Pediatric nephrologist 9(1) 3 0 12(1)
- Pediatric metabolic specialist 7(0) 3 0 10(0)
- Pediatric pulmonologist 8(1) 3 0 11(1)
- Pediatric gastroenterologist 7(1) 3 0 10(1)

* Neonatologist posts 
^ The number of infectious disease specialists only includes specialists; it excludes 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.
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As shown in Table 10 and Table 11, it is only in East Jerusalem hospitals that nurses working at a 
neonatal unit are not available to other units in the hospital, and a neonatologist/pediatrician is in the 
hospital every weekday and on call at weekends. Only 28 of the 38 neonatal units in Palestine have 
a neonatologist/pediatrician on duty at weekends (Table 11). This reflects the poor quality of care in 
the rest of the West Bank and Gaza Strip, exacerbated by the shortage of nurses and neonatologists/
pediatricians in neonatal units.

Table 10. Availability of neonatologists, pediatricians and nurses for neonatal 
care by region (N=38)

Indicator
West Bank *

(n=27)
East Jerusalem

(n=3)
Gaza Strip

(n=8)
Palestine

(N=38)
N N N N

- Neonatologists/pediatricians are on duty on the 
delivery ward and at other units at the hospital on 
the same shift as the neonatal unit

23 2 6 31

- Nurses are on duty at the delivery ward in the 
hospital on the same shift as the neonatal unit 7 0 2 9

- Nurses are available to other units at the hospital 
on the same shift as the neonatal unit 9 0 1 10

* West Bank excluding East Jerusalem

Table 11. Availability of selected neonatal health staff by shifts at neonatal units (N=38)

Indicator “
West Bank *

(n=27)
East Jerusalem

(n=3)
Gaza Strip

(n=8)
Palestine

(N=38)
N N N N

- Neonatologist and/or pediatrician on 
hospital shift A 27 3 8 38

- Neonatologist and/or pediatrician on call 
shifts BC 27 3 8 38

- Neonatologist and/or pediatrician on 
hospital shift A weekend 20 3 5 28

- Neonatologist and/or pediatrician on call 
shifts BC weekend 23 3 7 33

- General doctor and/or pediatric resident 
on hospital shift A 22 3 7 32

- General doctor and/or pediatric resident 
on hospital shifts BC 22 3 8 33

- General doctor and/or pediatric resident 
on hospital shift A weekend 22 3 7 32

- General doctor and/or pediatric resident 
on hospital shifts BC weekend 22 3 7 32

* West Bank excluding East Jerusalem
“Availability of neonatal staff was defined as ≥ 1 staff available for the indicated shift.  
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- Training received in the past two years

The number of staff who completed neonatal care training between 2014 and 2016, stratified by region, 
can be found in Annex 8. Most neonatal staff attended neonatal resuscitation training in the West Bank 
and East Jerusalem. In the Gaza Strip, most neonatal staff attended neonatal life support training. On-
the-job training in neonatology seems to be popular among neonatal staff in the Gaza Strip only. 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 a couple of months.

Availability of nutrition, breastfeeding facilities and materials
Breast milk is an important nutrient for infants; it is low cost, and improves the morbidity and mortality 
of sick babies.  Although expressing and storage of breast milk are part of the MoH program for baby 
units to promote breastfeeding, only 69% of governmental hospitals have a facility for expressing breast 
milk versus 64% of non-governmental hospitals (Table 12). It is evident that not all of the facilities are 
designed effectively to promote breastfeeding.  

Total parenteral nutrition is essential, especially for hospitals that admit very low and extremely low 
birth weight cases, and infants who undergo surgery. A shortage of the constituents of TPN is most 
pronounced in West Bank hospitals but there is a shortage of vitamins and minerals for TPN across all 
geographic areas except for East Jerusalem. TPN was only available in 29 of the 38 neonatal units in 
Palestine. This makes it difficult to care for tiny and sick babies who need long-term TPN in rest of the 
nine hospitals.

Table 12.  Availability of nutrition, breastfeeding facilities and materials to support 
neonatal healthcare services stratified by region (N=38), 2018

Indicator
West Bank *

n=27
(Government 9)

East Jerusalem
n=3

Gaza Strip
n=8

(Government 7)

Palestine
N=38

(Government 16)
N N N N

- Amino acids for total par-
enteral nutrition 23(9) 3 3 (3) 29(12)

- Intralipids for total paren-
teral nutrition 23(9) 3 3 (3) 29(12)

- Vitamins and minerals for 
total parenteral nutrition 22(8) 3 1 (1) 26 (9)

- A kitchen for milk 
preparation 8 (1) 2 3 (2) 13 (3)

- Facility for breastfeeding 
expression 18(7) 3 4 (4) 25 (11)

- Facility for breast milk 
storage 26 (8) 3 4 (3) 33 (11)

- A private room for 
mothers to breastfeed their 
newborns

14 (5) 3 4 (4) 21 (9)

- Educational materials/
lessons on breastfeeding 
expression

23 (6) 3 8 (7) 34 (13)

- Educational materials/les-
sons on breast milk storage 24 (8) 3 7 (7) 34 (15)

* West Bank excluding East Jerusalem
The availability of amino acids, intralipids and vitamins/minerals for total parenteral nutrition (TPN) was defined as always or 
sometimes available.
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Availability of drugs
The absence of essential drugs shown in Table 13 makes it difficult to care for tiny babies and VLBW 
infants, especially in the West Bank and Gaza. Essential antibiotics were not available in nine neonatal 
units in the West Bank and infusion drugs were not available in any of the neonatal units in Gaza.  
Surfactants and caffeine citrate were only available in 20 of the 38 neonatal units in Palestine. Surfactant 
is critical for hospitals that care for low birth weight and extremely low birth weight neonatal cases.

Table 13. Availability of drugs at the hospital pharmacy represented as a score 
and stratified by region (N=38), 2016

Drug
West Bank *

(n=27)
East Jerusalem

(n=3)
Gaza Strip

(n=8)
Palestine

(N=38)
† N N N N

- Essential antibiotics * (total score of 4)#  18 3 3  24
- Infusion drugs ‘’ (total score of 7)# 26 3 0  29
- Other antibiotics † (total score of 4)  9 2  2  13
- Other essential medications Ф 
(total score of 2)  16 3 1 20

# Vital for sick and critical patients
* West Bank excluding East Jerusalem
* Essential antibiotics include: ampicillin, ceftriaxone/cefotaxime, cloxacillin, gentamicin
‘’ Infusion drugs include: glucose 5%, glucose 10%, glucose 50%, glucose with sodium chloride, potassium chloride, sodium 
chloride 0.9% isotonic, sodium bicarbonate
† Other antibiotics include: acyclovir, amphotericin B, fluconazole, vancomycin
ФOther essential medications include: caffeine citrate, surfactant

The shortage of drugs is most pronounced in the category ‘other antibiotics’ in West Bank hospitals 
and in the categories ‘infusion drugs,’ ‘other antibiotics,’ and ‘other essential medications’ in Gaza Strip 
hospitals. The shortage of drugs is similar in both governmental and non-governmental hospitals in the 
West Bank and Gaza Strip. 
All West Bank hospitals vaccinate newborns upon birth while none of the hospitals in the Gaza Strip 
vaccinate newborns.
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Availability of laboratory tests
Essential blood tests should be available at all neonatal units. In the West Bank, only 22 of the 27 
neonatal units had essential blood tests for emergency blood transfusion.

Table 14. Availability of laboratory tests at the hospital represented as a score 
stratified by region (N=38), 2016

Laboratory tests
West Bank *

(n=27)

East Jerusalem

(n=3)

Gaza Strip

(n=8)

Palestine

(N=38)
† N N N N

- Essential blood tests * (total score of 7) 22 3 7 32

- Septic workup tests ‘’ (total score of 5)  27 3 8 38

- Blood bank tests † (total score of 5) ^ 24 2 8 34

* West Bank excluding East Jerusalem
* Essential blood tests include: blood glucose, hemoglobin, full blood count, blood gas analysis, blood bilirubin, renal function tests, 
electrolytes
‘’ Septic workup tests include: bacteriology (culture), urine culture, blood culture, cerebrospinal fluid culture,
 urine analysis
† Blood bank tests include: coomb’s test, blood grouping and cross-matching, rhesus antibodies, major blood groups and rhesus 
typing, blood cross-matching

A lack of essential blood tests and blood bank tests were observed in both governmental and non-
governmental hospitals in the West Bank. 
In Palestinian hospitals with neonatal units, three hospitals (7.9%) perform genetics testing and 22 
hospitals (62.9%) have access to such tests through other hospitals and/or centers.

Table 15 shows the availability of blood-related procedures at hospitals that offer neonate services. 
Four of the 38 neonatal units in the West Bank did not have a blood screening procedure, which hinders 
emergency blood transfusion.

Table 15.Availability of blood-related procedures at Palestinian hospitals (N=38)

Indicator
West Bank *

(n=27)
East Jerusalem

(n=3)
Gaza Strip

(n=8)
Palestine

(N=38)
† N N N N

- Is blood screening procedure per-
formed? 24 3 7 34

- Is blood irradiation/filtration procedure 
performed? 0 3 0 0

* West Bank excluding East Jerusalem
Availability of blood for transfusion was defined as blood always or sometimes available. 
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Availability of supplies
There was a shortage of essential supplies in both the West Bank and Gaza Strip, mostly in governmental 
hospitals.   A total of 18/38 units have high-frequency ventilators (11 units in the West Bank, 3 in EJ and 4 
in Gaza).  The other 20/38 without a HFOV may have difficulty in caring for very sick newborns for whom 
conventional ventilation is inadequate.  Mechanical ventilators are present in 34 of the 38 units and 29 
of the 38 units have ventilators with a humidification function. 

All neonatal units in East Jerusalem and the Gaza Strip have a blood gas analyzer but only 23/27 units 
in the West Bank.  A portable X-ray machine is on site in 20/27 units in the West Bank and 7/8 units in 
Gaza.

In the Ministry of Health hospitals in the West Bank, the shortage was mostly in the availability of 
the following supplies: peripheral intravenous central catheter lines (PICC), intraosseous needles, anti-
microbic filters and urine dipstick strips.  In Ministry of Health hospitals in the Gaza Strip, the shortage 
was mostly in the availability of blood lancets, intraosseous needles, cups/spoons for feeding, urine 
dipstick strips, oxygen concentrator (not mixer), and disposable surgical caps.

Availability of protocols
Almost all hospitals that provide neonatal services in East Jerusalem had protocols. Gaza Strip hospitals 
lacked protocols on the use and maintenance of equipment.  In hospitals that have neonatal units in 
Palestine, four (10.5%) use solely electronic-based protocols, 20 (52.6%) used a paper-based system 
and 14 (36.8%) used both systems. 

The most common protocol sources were international ones, followed by local or hospital-based protocols 
and national or Ministry of Health (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. 

Leveling of neonatal units
The leveling of neonatal units is intended as a guideline to improve hospital capacity and to direct the 
care of sick and VLBW neonates to higher level hospitals. Thus, level 1 and level 2 units would transfer 
babies in recovery to free up incubators for more severe cases.  

Table 16 presents the classification of hospitals by level (leveling guidelines are presented in Table 1).  
At least one level 4 hospital should be available in each geographic area of the West Bank and one in 
Gaza city. 
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Table 16. Classification of hospitals by level (N=38)
No. Name of Hospital District Region Level

1 Jenin Hospital Jenin West Bank *2M

2 Al-Amal Hospital Jenin West Bank 2

3 Al-Razi Hospital Jenin West Bank 2M

4 Thabet Thabet Hospital Tulkarem West Bank 2M

5 Al-Zaka Hospital Tulkarem West Bank 2M

6 Rafidia Hospital Nablus West Bank 3

7 Al-Itihad Hospital Nablus West Bank 2M

8 St. Luke’s Hospital Nablus West Bank 2M

9 Nablus Specialized Hospital Nablus West Bank 2M

10 Arab Specialized Hospital Nablus West Bank 2M

11 Yaser Arafat Hospital Salfit West Bank 2M

12 Toubas Hospital Toubas West Bank 2

13 Darwish Nazzal Hospital Qalqilia West Bank 2

14 UNRWA Hospital Qalqilia West Bank 2

15 Palestine Medical Complex Ramallah West Bank 3

16 Arab Care Hospital Ramallah West Bank 2

17 Al-Mustaqbal Hospital Ramallah West Bank 2

18 Musallam Hospital Ramallah West Bank 2M

19 Palestine Red Crescent Society Hospital Ramallah West Bank 3

20 Istishari Arab Hospital Ramallah West Bank 3

21 Palestine Red Crescent Society Hospital Jerusalem West Bank 3

22 Makassed Hospital Jerusalem West Bank 4

23 St. Joseph Hospital Jerusalem West Bank 3

24 Beit  Jala Hospital Bethlehem West Bank 2

25 Caritas Baby Hospital Bethlehem West Bank 3

26 Holy Family Hospital Bethlehem West Bank 3

27 Alia Hospital Hebron West Bank 2M

28 Palestine Red Crescent Society Hospital Hebron West Bank 3

29 Al-Ahli Hospital Hebron West Bank 3

30 Al-Mizan Hospital Hebron West Bank 2M

31 Balsam Military Hospital North Gaza Gaza Strip 2

32 Al-Shifa Hospital Gaza Gaza Strip 3

33 Al-Quds Hospital Gaza Gaza Strip 1M

34 Naser Pediatric Hospital Gaza Gaza Strip 3

35 Shohada Al-Aqsa Hospital Deir Al-Balah Gaza Strip 2

36 Gaza European Hospital Khan Younis Gaza Strip 2M

37  Al-Tahreer Nasser Hospital Khan Younis Gaza Strip 2M

38 Hilal Emarati Hospital Rafah Gaza Strip 1M
* M: modified
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The ability of the hospital to maintain a neonate on a mechanical ventilator for ≥48 hours was the defining 
criterion for level 2 and level 2-modified. The availability of a neonatologist in the neonatal unit was the 
deciding factor between level 2-modified and level 3. All hospitals with neonatal units that do not accept 
very low birth weight neonates also reported that they do not accept extremely low birth weight neonates, 
so this criterion was not used to differentiate between level 2 and level 2-modified. The presence of 
pediatric surgical and medical sub-specialists was used to distinguish between level 3 and level 4.  The 
availability of pediatric surgical sub-specialists was defined as the presence of ≥3 at the neonatal unit. 

Referrals

The study indicates the importance of referral of pregnant women and sick neonates for neonatal care. 
About 60% of deliveries take place outside the MoH and 50% of intensive neonatal care is provided by 
non-governmental and private institutions. The lack of specific subspecialty services in the majority of 
hospitals requires a protocol adopted by the MoH for a referral.

The referral of pregnant women/neonates within MoH hospitals or from a MoH hospital to a non- 
governmental hospital is coordinated by a MoH focal point in each MoH hospital. The family is responsible 
for applying for the referral of pregnant women/neonates from a non-governmental hospital to another 
hospital, whether governmental or non- governmental. When a referral is required for the mother, there 
should be two referrals for both mother and baby. The family is responsible for applying for a referral if 
a service is not available.

UNRWA does not provide full coverage to refugee patients; they only provide 70 percent of coverage 
for a maximum of 10 days.  According to Dr Jawad Eweida, UNRWA covers 70% of neonatal services 
costs for a refugee for a maximum of 10 days. Many neonatal patients are hospitalized for longer period 
of more than one to two months which creates a financial burden on the family.

The focal point for referrals in both the West Bank and Gaza Strip pointed out that many referred cases 
are for IVF babies where there are often triplets or quadruplets. This is common because IVF is not 
adequately regulated in Palestine, especially in Gaza. There are insufficient beds to accommodate four 
neonates, in addition to the need for specialized services and medications. The Director General of 
Hospitals at the Ministry of Health in Gaza said in an interview that the Ministry of Health had formed 
a committee to monitor fertility centers and regulate multiple birth pregnancies due to their burden on 
health services and referrals.   Other referral cases are for neonates diagnosed as having a congenital 
malformation during pregnancy.  Due to the lack of subspecialties, neonates requiring specialized 
services are referred to Makassed Hospital.  The process of referral is complicated by the occupation, 
the denial of permits to neonates and the costs of transportation. 

Distribution of specialized neonatal servive
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Priority is given in referrals to governmental hospitals and is based on the beds available irrespective 
of the neonatal unit’s capabilities and available human resources, unless the newborn requires surgery 
or specialist treatment.  If beds/services are not available in governmental hospitals, the priority is for 
Palestinian non-governmental hospitals, and then hospitals outside Palestine. The referral application 
goes to a special committee which decides on the need for referral, unless it is an emergency situation 
like heart surgery, in which case the referral department takes the decision without going through the 
committee. To date, there are no detailed protocols for referrals. 

Many of the women interviewed did not understand the need for their referral or that of their babies and 
it is important to provide counseling prior to referral.

Licensing neonatal units
The head of the Licensing Department in the West Bank stated that to grant a license to a neonatal unit, 
the unit must have a full-time pediatrician and full-time nurses. Recently, they amended the guidelines 
and added that a transport incubator should be available. The presence of a neonatologist or neonatal 
specialized nurse is not required for licensing. These guidelines date from 1996 and have not been 
updated.  Ministry of Health hospitals, military services hospitals and UNRWA hospitals do not require a 
license, only private and NGO hospitals. 

The director of the Licensing Department in Gaza said that the requirements for a license for a delivery 
unit had recently been revised and each delivery unit should have three incubators and a transport 
incubator.   

Discussion & Conclusions
This is the first report to evaluate neonatal services in the Palestinian territories. The aim was to evaluate 
the services available, the geographic distribution and the equipment available in each unit. In this 
report, we proposed levels for the services provided by each unit in order to define a map of all services. 
This will assist the MoH to provide a referral system in Palestine for the benefit of Palestinian newborns.

Availability of beds
Almost all the neonatal units in both the West Bank and Gaza admit very low birth weight infants and 
extremely low birth weight infants. This is concerning as those that admit extremely low birth weight 
infants need advanced care with special drugs, supplies and human resources. This category of infant 
needs at least level 3 NICU care with appropriate staff and resources.

Neonatal services are not evenly distributed geographically to match the population and birthrate.  Based 
on American Academy Guidelines and the beds available, only the Gaza Strip has a shortage of beds; 
it has almost half of the beds needed based on live births (Figure 4).  This is reflected in the quality of 
care in neonatal units in Gaza and may affect the morbidity and mortality of neonates, especially tiny 
and sick ones. It results in overcrowding as some units have more than 150% occupancy. An incubator 
is not only a bed but is also an isolation unit that provides a neutral thermal environment for the infant. 
It protects the baby from losing fluids and from the negative effects of a noisy environment. In the West 
Bank, although the total number of beds is sufficient, beds are concentrated in the north and the center 
of the West Bank.
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Figure 4: Neonatal bed needs and availability by geographic area, 2018

In the West Bank, delivery and neonatal services are mainly in the non-governmental sector: 67% of 
delivery services and more than 50% of neonatal intensive care. This important fact must be taken into 
consideration in building a referral system, alongside the standards introduced by the MoH in units in 
the non-governmental sector.

To improve survival and health outcomes for referrals, neonates need to be transported between hospitals 
using a transport incubator and with a dedicated team capable of implementing life support for babies.  
In Gaza, three neonatal units lack a transport incubator which is essential to transport babies from the 
delivery room to wards, from the ward to other services within the hospital and between hospitals. 

Human resources

Neonatologists1

Human resources are essential and are the most important aspect of neonatal care. There is a shortage 
of neonatologists in Palestine.  Only a few units have a neonatologist to supervise their activities and 
provide consultations. Most units are covered by pediatricians. The problem is exacerbated by the fact 
that some neonatologists work on a part-time basis and do not provide full-time cover. The expertise of 
the neonatologists is not known, nor whether they participate in continuous medical education to update 
their knowledge and experience. Neonatology is a rapidly developing field that requires the use of up-
to-date evidence-based protocols and technology.

To add to the problem of siege, the shortage of drugs and human resources, and the lack of a regular 
supply of basic amenities, doctors in Gaza are underpaid (less than USD300 a month).  Some doctors 
work around the clock to increase their income. 

1. Neonatology is a subspecialty of pediatrics.  The director of the Palestine Medical Council stated that there is currently no specialty as a 
neonatologist. Thus, to be eligible to work as a neonatologist, health care providers need only a medical degree from a recognized university 
and to have passed the Arab Board of Pediatrics.
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Pediatric subspecialty
Sub-specialty consultants in specific medical and surgical fields are only available in a few hospitals and 
this must be taken into account in referrals, even before birth in cases of antenatal diagnosis. Pediatric 
anesthesiologists, pediatric neurosurgeons, pediatric cardiac surgeons, pediatric orthopedics, pediatric 
endocrinologists, pediatric nephrologists, pediatric metabolics, pediatric pulmonologists and pediatric 
gastroenterologists are not available in most units, especially MoH units. As a result, many cases are 
not managed effectively in terms of diagnosis, management and counselling.

Neonatal nurses
The presence of well-trained nurses in neonatal intensive care units is vital to provide the highest quality 
of care to such very sick infants [11].  The number of specialized nurses is small although demand is 
high in Palestine, especially in Gaza.  Some units have nurses who also provide services elsewhere in 
the hospital and this can impede continuous care or cause cross infection between units in the hospital. 
There is no specialized neonatal nurse in Gaza.  It is important for private and NGO hospitals to have 
an adequate number of qualified nursing staff and the MoH should take this into consideration when 
licensing units and making referrals. It is imperative that courses such as the high diploma of neonatal 
care run by the Ibn Sina College of Nursing and Bethlehem University are held targeting nurses in 
NICUs in Palestine.  This recommendation was also made by the head of the Nursing Syndicate in the 
West Bank who emphasized the need for highly qualified specialist nurses and for training for nurses 
working in neonatal units to handle critical cases.  He argued that there should be a law making training 
obligatory to improve the quality of care. 

The nurse to patient ratio in Gaza is mainly low at 1:3-1:5. The recommended nurse to patient ratio is 
1:2 in intensive neonatal units [12], but may be 1:1 for critical cases. The level II NICU nurse to patient 
ratio is 1:3 , 1:4, or 1:5 [13].

Availability of facilities
An isolation ward is important for admitting potentially infectious cases. Of the 38 neonatal units, six 
do not have an isolation ward although a good number of patients require isolation because of sepsis. 
Infection may be spread in already crowded units, especially in Gaza, and results in delays in transferring 
babies to other facilities.
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Availability of supplies
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]. Such units may face difficulties caring for sick newborns and tiny babies who require prolonged 
ventilation. Some staff disregard the importance of humidification or lack awareness and there may also 
be a problem in accessing sterile water for humidification. 

High-frequency ventilation is indicated for premature babies with severe respiratory distress syndrome, 
respiratory failure, meconium aspiration syndrome and diaphragmatic hernia [15]. A high-frequency 
machine should be available at every NICU level 3.

A blood gas analyzer and portable X-ray machine are also essential components for the management 
and monitoring of very sick newborns requiring mechanical ventilation.

All NICU units should have a portable incubator, preferably with a ventilator for safe transfer between 
facilities and hospitals. The use of an Ambubag during transfer could lead to pneumothorax and the 
baby could collapse.

In both West Bank and Gaza units, there is a shortage of echosonography. If an echocardiogram is 
indicated and is not available in the NICU unit, the baby should be transferred to another facility, although 
this may expose the baby to unnecessary transportation risks.  In Gaza only four of the eight NICU units, 
and only 10 of the 27 units in the West Bank, have an echocardiograph. 

All NICU units in Palestine accept very low and extremely low birth weight newborns regardless of the 
NICU level of care on offer. This category of weight needs at least level 3 NICU care with appropriate 
staff and resources.

Vaccination
Based on the study findings, all neonate units give vaccinations to newborns as per WHO protocol, 
except for those in Gaza.  This is a critical issue that needs to be addressed immediately as 10-15% of 
pregnant women may be carriers for hepatitis B and may transmit the infection to their babies. 

Study limitations and Strengths
The study has several limitations.  First, the potential report bias of available functioning equipment, 
drugs, protocols.  Second, we do not know the credentials of reported number of neonatologists.  Third, 
it was challenging to collect indicators from administrative data.  In some hospitals, data was not readily 
available, and the focal point in the hospital had to extract it from paper reports.  In other hospitals, they 
did not have indicators on VLBW and ELBW, all data was combined into ‘LBW”.  

However, despite the above mentioned limitations, the study has several strengths.  First, it is the first 
baseline study of availability of neonatal services in Palestine.  Second, the response rate was 100%, 
all hospitals providing neonatal services participated in the study.  Third, the study provided evidence 
based recommendations for policy makers to improve neonatal services in Palestine.  Fourth, based on 
availability of services and human resources, levels were assigned to all hospitals in the study to guide 
referrals and upgrading of hospitals higher levels.  Fifth, the study provided an independent external 
assessment of neonatal services for each hospital in the study that can be used to inform interventions, 
to improve the availability and quality of their services. 
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Study Recommendations

To ensure the availability of effective and high-quality neonatal services, work is required in three areas: 
to build an effective referral system; improve facilities in hospitals that provide neonatal services; and 
develop an effective transport system. 

1.  We propose six main units (north, centre, Jerusalem, south) and four main units in Gaza based on 
geopolitical area.  

2. Increase the number of neonatal cots in Palestine to the standard required for each geographic area 
and the number of births per area.  Provide more cots to Gaza and the south of the West Bank. 
However, improvements need to be made to the infrastructure in order to add more cots in the units.

3. The MoH should establish a referral system for neonatal care in Palestine based on the proposed 
designation of units into levels according to the services available in each unit and in line with 
international standards. This will ensure better health outcomes and avoid complications.

4. Upgrade units classified as modified level 2 to level 3 by increasing the number of staff and equipment 
in each unit.  It is important for every hospital that cares for neonates to have an incubator with a 
humidifier, a portable x-ray, C-PAP machines, mechanical ventilators capable of different ventilation 
modes to provide comprehensive respiratory care and a blood gas analyzer machine. It is also 
important to provide essential medications such as surfactants, caffeine and TPN. 

5. More neonatologists are needed in Palestine, especially in Gaza and Ministry of Health hospitals 
for all level 3 units. 

6. Provide more training to nurses, pediatricians and resident doctors working in neonatal care units 
and develop a comprehensive national neonatal protocol. 

7. The MoH should apply standards of care to all MoH neonatal care units and non-governmental units 
as part of the licensing for services and referrals.

8. Vaccinate all newborns per WHO protocols.

9. The MoH should regulate in vitro fertilization (IVF) centres regarding the number of embryos 
transferred to counter complications in both mothers and infants, the financial burden on the family 
and the MoH, and the added burden on neonatal units with limited space and limited qualified teams 
to manage several newborns simultaneously.

10. In line with MoH efforts to promote breastfeeding, it is important to encourage breastfeeding, the 
expression and storage of breast milk, and give support to mothers to breastfeed.

11. Safe TPN should be provided and staff educated about the importance of nutrition for ill and tiny 
babies. 
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Annex 1. List of participating hospitals by region and district (N=63)
No. Name of hospital District
1 Jenin Hospital Jenin
2 Al-Amal Hospital Jenin
3 Al-Razi Hospital Jenin
4 Thabet Thabet Hospital Tulkarem
5 Al-Zaka Hospital Tulkarem
6 Palestine Red Crescent Society Hospital Tulkarem
7 Rafidia Hospital Nablus
8 Al-Itihad Hospital Nablus
9 St. Luke’s Hospital Nablus
10 Nablus Specialized Hospital Nablus
11 Arab Specialized Hospital Nablus
12 Yaser Arafat Hospital Salfit
13 Toubas Hospital Toubas
14 Darwish Nazzal Hospital Qalqilia
15 UNRWA Hospital Qalqilia
16 Jericho Hospital Jericho
17 Palestine Medical Complex Ramallah
18 Khaled Surgical Hospital Ramallah
19 Arab Care Hospital Ramallah
20 Al-Nather Hospital Ramallah
21 Al-Mustaqbal Hospital Ramallah
22 Musallam Hospital Ramallah
23 Palestine Red Crescent Society Hospital Ramallah
24 Istishari Arab Hospital Ramallah
25 Palestine Red Crescent Society Hospital Jerusalem
26 Makassed Hospital Jerusalem
27 St. Joseph Hospital Jerusalem
28 Al-Quds Hospital Jerusalem
29 Beit Jala Hospital Bethlehem
30 Caritas Baby Hospital Bethlehem
31 Holy Family Hospital Bethlehem
32 Al-Dibs Hospital Bethlehem
33 Shepherd’s Hospital Bethlehem
34 Alia Hospital Hebron
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35 (Abu Hasan Qasem Hospital (Yatta Hebron
36 Al-Muhtaseb Hebron
37 Al-Thaherieh Delivery Center Hebron
38 Palestine Red Crescent Society Hospital Hebron
39 Al-Ahli Hospital Hebron
40 Al-Mizan Hospital Hebron
41 Naser Hospital Hebron
42 Shahira Hospital Hebron
43 Bani Neim Hospital Hebron
44 Al-Awda Hospital North Gaza
45 Balsam Military Hospital North Gaza
46 Al-Karama Hospital North Gaza
47 Al-Shifa Hospital Gaza
48 Public Aid Hospital Gaza
49 Patients’ Friends Benevolent Hospital Gaza
50 Al-Quds Hospital Gaza
51 Naser Pediatric Hospital Gaza
52 Al-Ahli Hospital Gaza
53 Al-Sahaba Hospital Gaza
54 Mahdi Hospital Gaza
55 Al-Harazeen Hospital Gaza
56 Shohada Al-Aqsa Hospital Deir Al-Balah
57 Gaza European Hospital Khan Younis
58  Al-Tahreer Nasser Hospital Khan Younis
59 Palestine Red Crescent Society Hospital Khan Younis
60 Al-Salam Hospital Khan Younis
61 Algerian Military Hospital Khan Younis
62 Al-Kuwaiti Hospital Rafah
63 Hilal Emarati Hospital Rafah

   

Annex 1. List of participating hospitals by region and district (N=63)
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Annex 2. Guide for interviews with parents who had newborns 
at neonatal units in the participating hospitals

Interviews with parents of newborns

Survey number
Date
Hospital
Division
Time interview started
Interview was conducted with ___________________

My name is ___________ and I currently work with the Palestinian National Institute of Public Health. We are 
conducting a study to assess neonatal health services. We are interested in hearing your perspective on your 
experience with the referral system for your most recent pregnancy. No personal information or identifiers will be 
collected from you and your answers will be aggregated with other interviewees. Your participation is voluntary 
and you can withhold from answering any question. We will be recording the interview to ease the process of 
transcribing the data. The recording will be kept confidential. On average, the interview will take 15 minutes. 

Do I have your consent to partake in the interview?
▪  Was your current pregnancy considered high risk or normal?
▪  Did you receive antenatal care?
▪  Where did you receive antenatal care? 
▪  How many antenatal visits did you have?
▪  In which hospital did you deliver?
▪  Where were you referred from to deliver at this hospital?
▪  What was the reason for your delivery referral to this particular hospital?
▪  Was your delivery normal?
▪  During which week did you deliver this baby?
▪  What was your baby’s weight upon birth?
▪  What was your baby’s overall condition upon birth?
▪  In the past, was your baby ever referred to another hospital (Israel or any other hospital)?
▪  From which hospital was your baby referred to this hospital?
▪  What was the reason for the referral of your baby to this hospital (an emergency that required intensive care)?
▪  Who made the decision to refer your baby? Was it a personal decision or a general or specialist physician?
▪  Did the referring hospital explain to you the reason why your baby was being referred to another hospital?
▪  Were the procedures for referral completed in an appropriate manner by the referring hospital? Who completed 

the referral procedure?
▪  How was your baby transferred to the referral hospital? With an ambulance? If yes, was the ambulance equipped 

for the transfer? Who was responsible for covering the transportation expenses?
▪  Who was responsible for covering the expenses of the referring hospital?
▪  Did you pay for your services at the current hospital (referral hospital)? Or were these expenses covered by your 

health insurance? What percentage of the total costs was covered by your health insurance for the expenses 
associated with your hospital visit (whether the insurance was government or private)?

▪  Are costs associated with the overnight stay with the baby covered? If yes, who is responsible for covering these 
costs?
▪  Did you purchase milk or other medications for your baby from outside the hospital?
▪  Did you have to pay extra expenses for medications inside the hospital for your baby?
Time interview ended
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Annex 3. Administrative data for delivery services stratified 
by geographic area (N=63)

Indicator

 North
 West
Bank
(n=15)

Centre
 West
 Bank
(n=9)

 East
Jerusalem

(n=4)

South
 West
Bank
(n=15)

North
 Gaza
Strip
(n=3)

Centre
 Gaza
Strip

(n=10)

South
 Gaza
Strip
(n=7)

N N N N N N N

Number of deliveries (normal 
and C-section) 28036 9915 7424 28745 4885 30938 17561

Number of C-section deliveries 
only (%)

9022
 (32%)

2619
(26%)

1680 
(23%)

5062
 (18%)

860 
(18%)

6674
 (22%)

3243 
(18%)

* Centre West Bank excluding East Jerusalem

Annex 4. Administrative data for delivery services stratified by 
region and sector (N=63)

Indicator

West Bank *
(n=39)

East Jerusalem
(n=4)

Gaza Strip
(n=20)

Palestine
(N=63)

Gov ‘
(n=13)

NGov ‘’
(n=26)

Gov ‘
(n=0)

NGov ‘’
(n=4)

Gov ‘
(n=9)

NGov ‘’
(n=11)

Gov ‘
(n=22)

NGov ‘’
(n=41)

N N N N N N N N
 Number of deliveries
 ((normal and C-section 32220 34476 0 7424 41404 11980 73624 53880

 Number of C-section
(%) deliveries only

 8486
(26%)

8217 
(24%) 0  1680

(23%)
9243 
(22%)

1534
 (13%)

17729
 (24%)

11431
 (21%)

* West Bank excluding East Jerusalem
‘ Gov: governmental sector, including military services
‘’ NGov: non-governmental sector, including private, non-governmental organizations and United Nations Relief and Works 
Agency for Palestine Refugees

Annex 5. Number of beds (N) for selected facilities at 
hospitals with neonatal units stratified by geographic
area (N=38)

Indicator
Nort-
West 
Bank
(n=14)

Centre
West

 Bank *
(n=6)

East 
Jerusalem

(n=3)

South
West 
Bank
(n=7)

North
 Gaza
Strip
(n=1)

Centre
 Gaza
Strip
(n=4)

South
 Gaza
Strip
(n=3)

N N N N N N N
Total number of functioning 
incubators at the neonatal 
unit

141 70 54 100 6 68 45

Total number of beds at the 
isolation facility or infectious 
cases ward † Ф

36 9 9 20 1 6 9

* Centre West Bank excluding East Jerusalem
† The number of beds indicated is for hospitals with an isolation facility (n=31) and ward/room for out-born neonatal admission (n=9)
Ф The isolation beds are part of the total beds/incubators available at the neonatal uni
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Annex 6. Availability of functioning equipment in neonatal 
units stratified by region and sector (N=38)

Indicator

West Bank *
(n=27)

East Jerusalem
(n=3)

Gaza Strip
(n=8)

Palestine
(N=38)

Gov ‘
(n=9)

NGov ’
(n=18)

Gov ‘
(n=0)

NGov ‘’
(n=3)

Gov ‘
(n=7)

NGov‘’
(n=1)

Gov ‘
(n=16)

NGov’
(n=22)

†N N N N N N N N
Incubators 9 18 0 3 7 1 16 22
Incubators with humidifier 8 17 0 3 7 0 15 20
Transport incubator 
(without a ventilator) 9 18 0 3 5 0 14 21

Radiant warmer or other heating
 system 9 18 0 3 6 1 15 22

Phototherapy lamps 9 18 0 3 7 1 16 22
Glucometers 8 18 0 3 7 1 15 22
Equipment for the delivery of oxygen 9 18 0 3 7 1 16 22
Pulse-oximeters 8 18 0 3 7 1 15 22
Multifunction monitors 8 16 0 3 7 0 15 19
Infusion pumps: peristaltic and
 syringe (neonatal) 9 18 0 3 7 1 16 22

Mechanical ventilators 8 17 0 3 6 0 14 20
Mechanical ventilators with
 humidifier sensors 7 16 0 3 3 0 10 19

Arterial blood gas analysers 9 14 0 3 7 1 16 18
High frequency oscillatory ventilation 
(HFOV) 2 9 0 3 4 0 6 12

 Echo-sonography 3 7 0 3 4 0 7 10
Portable x-ray equipment 6 14 0 3 7 0 13 17
Continuous positive airway pressure 
(C-pap) 7 13 0 3 4 0 11 16

* West Bank excluding East Jerusalem
‘ Gov: governmental sector, including military services
‘’ NGov: non-governmental sector, including private, non-governmental organizations and United Nations Relief and Works 
Agency for Palestine Refugees
† N: this number is the total number of functioning equipment reported to be in ‘good condition,’ as opposed to ‘functioning, but not 
in good condition’ or ‘broken’
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Annex 7. Neonatal units’ admission criteria stratified by region 
and sector (N=38)

Indicator

* West Bank
(n=27)

East Jerusalem
(n=3)

Gaza Strip
(n=8)

Palestine
(N=38)

Gov ‘
(n=9)

NGov ‘’
(n=18)

Gov ‘
(n=0)

NGov ‘’
(n=3)

Gov ‘
(n=7)

NGov ‘’
(n=1)

Gov ‘
(n=16)

NGov ‘’
(n=22)

†N N N N N N N N
Neonatal unit admits in-born
cases 9 17 0 3 5 1 14 21

Neonatal unit admits out-born
cases 9 16 0 1 7 1 16 18

″Neonatal unit accepts VLBW
neonatal cases 9 16 0 3 7 1 16 20

 ‴Neonatal unit accepts ELBW
neonatal cases 9 16 0 3 7 1 16 20

* West Bank excluding East Jerusalem
‘ Gov: governmental sector, including military services
‘’ NGov: non-governmental sector, including private, non-governmental organizations and United Nations Relief and Works 
Agency for Palestine Refugees
″ VLBW: very low birth weight
‴ ELBW: extremely low birth weight

Annex 8. Number (N) and percent (%) of staff who completed 
training related to neonatal care within the last two years (N=38)

 Type of
staff

Number
of staff 

Basic
 Life 

Support 
(BLS)

Neonatal
 Life 

Support
 (NLS)/NRP

Pediatric
 Advanced Life 

Support
 (PALS)

On-the-
job 

training
 Infection

control
Breast-
feeding

 Palestine N N (%) N (%) N (%) N (%) N (%) N (%)
Neonatologist 17 0 (0.0) 5 (29.4) 2 (11.8) 0 0 0
Pediatricians 100 7 (7.0) 41 (41.0) 5 (5.0) 5 (5.0) 0 0
General
Doctors and
Pediatric Residents

160
0 (0.0) 48(30.0) 0 (0.0) 33 (20.6) 1(0.6) 0

Nurses 626 9 (1.4) 51 (8.1) 0 (0.0) 80 (12.8) 4 (0.6) 51 (8.1)






