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EXECUTIVE SUMMARY 

Infant mortality rate (IMR) is a key public health indicator, reflecting not only the overall health of 
the population but also the social, economic, and environmental conditions under which 
children and their communities live. Stillbirth rate (SR) is also an important indicator, however 
stillbirth reporting is sparse and is not prioritized or appropriately financed under policies and 
programs. The following is the first study on the completeness and accuracy of the Primary 
Health Care Community Health Department (PHC CHD) database in the West Bank (WB) and 
PHC Death Registry in the Gaza Strip (GS) for infant deaths and stillbirths based on data from 
2019. This audit was conducted in partnership with the Ministry of Health (MoH).  

Different sources of data were used in the West Bank (paper forms) and Gaza (electronic forms). 
Once data was extracted, the number of notified cases at the PHC level was compared with 
those at the Primary Health Information Center (PHIC) to examine completeness of the PHC 
registries. Descriptive statistics were used to examine the completeness of administrative and 
clinical data. The accuracy of reporting for underlying cause of death was examined by a trained 
pediatrician based on the available clinical data. 

For deaths that occur outside hospitals, a certified doctor issues a death notification form (DNF) 
and provides copies to the parents. For deaths inside the hospital, the attending physician fills in 
the DNF and provides two copies to the parents. In the West Bank, there are two systems used 
for death registration, Oracle at PHIC and DHIS2 for the PHC Death Registry. As a result, there is 
often duplication in data entry and coding the underlying cause of death. Parents must give 
one copy of the DNF to the PHC Directorate, where a statistician is responsible for entering the 
data from the administrative part of the form into the DHIS2 system. Another focal point from 
the PHC Directorate fills in the underlying cause of death and assigns the ICD10 code. The 
statistician then sends a copy of the DNF to PHIC where it is entered and coded again in the 
Oracle system. In addition to filling DNFs, obstetric and pediatric/neonatal departments in 
hospitals are asked to fill out investigation forms for all cases of infant death and stillbirth. The 
PHC Mother and Child Section/CHD in each district collects investigation forms from all 
hospitals in that district and sends them to the PHC CHD to be reviewed and entered into an 
Excel sheet that is used for analysis. 

In the Gaza Strip, hospitals fill the DNF and enter the main data. Hospital databases can be 
accessed through the PHC Death Registry. Parents take two copies of the DNF from the hospital 
and send one copy to the Ministry of Interior (MoI) and the other copy to the PHC Directorate 
where a focal point completes missing data based on the hospital’s electronic system, and 
reviews the administrative portion of the form. PHIC has access to this data, and a focal point is 
responsible for reviewing and coding the underlying cause of death.  

Among the 357 forms found in the PHC CHD database, 11 were DNFs, and the rest were 
investigation forms. While all cases of infant mortality and stillbirth in the PHIC death registry 
were found in the PHC Death Registry in the Gaza Strip, less than one-third of infant mortality 
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and stillbirth cases reported by PHIC were found in the PHC CHD infant death and stillbirth 
database in the West Bank.  

In general, completeness of administrative data was better in Gaza compared to the West Bank. 
In the West Bank, the most critical missing data was in case type (stillbirth vs. infant death) and 
attending physician. Case type was missing for almost 40% of cases in the West Bank and 9% in 
the Gaza Strip. In both the West Bank and Gaza, most missing information pertained to the 
person reviewing the form (100% in Gaza, 93.5% in West Bank).  

For infant deaths, completeness of clinical data was higher in the West Bank. In the Gaza Strip, 
there was no data on breast feeding, surgical and non-surgical procedures, or length of stay at 
the hospital because all deaths are reported using the DNF. In the West Bank, the Apgar score 
was missing for three out of four infant deaths.  

Regarding the accuracy of the PHC database and death registry, based on clinical data in the 
investigation forms and DNFs, there were serious issues in reporting underlying cause of 
death—only one in four had the accurate underlying cause of death listed. There were also 
several instances of irrelevant information being included in the underlying cause of death line, 
such as cyanosis, chest pain, and temperature fluctuations. 

Based on the reported data (240 cases of infant deaths in the WB, 548 cases in the GS), the top 
five underlying causes of death in the West Bank and Gaza were the same: prematurity, 
congenital anomalies, sepsis, sudden infant death, and metabolic disorders. However, while the 
top leading cause of infant death in the West Bank was prematurity, in the Gaza Strip it was 
congenital anomalies. Most infant deaths in 2019 were preventable in both the West Bank and 
Gaza Strip (87.5% and 80%, respectively). Prematurity was the top underlying cause of death in 
both the West Bank (around 1/3 of infant deaths) and Gaza Strip (around 1/5 of infant deaths). 
Sepsis was the third most prevalent cause of death in both the West Bank and Gaza. There were 
seven cases of isoimmunization which could have been prevented with simple measures and 
treated if recognized in time.1 Reported unknown cause of death in the West Bank was more 
than double the proportion in Gaza (11% vs. 5%, respectively), which is unacceptable. 

In the West Bank, when comparing data with the PHIC registry, the top three underlying causes 
of infant death were the same in both the PHC CHD database and the PHIC registry. Based on 
PHIC data, conditions in the perinatal period was the leading cause of infant death (77%, 
353/459), followed by congenital malformation (18%, 83/459), and sudden infant death 
syndrome (3%, 14/459). However, none of the listed underlying causes of death in PHIC were 
sepsis, metabolic, or isoimmunization, as were found in the PHC CHD database.  

A set of recommendations was identified based on the results of the study at the policy, 
hospital, PHC, and PHIC levels. The recommendations aim to improve and enforce the reporting 
of death and stillbirth cases and the quality of data reported, improve preconception, antenatal, 
delivery, and postnatal care to end preventable deaths in infants, and to appoint a committee 

 
1 Agarwal K, Rana A, Ravi AK. Treatment and prevention of Rh isoimmunization. Journal of Fetal Medicine. 2014 Jun 
1;1(2):81-8. 
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and other focal points who will be responsible for overseeing and improving death reporting. A 
new death registry system is also proposed for the West Bank and Gaza. These 
recommendations are provided in detail later in the report.  

 

BACKGROUND AND SIGNIFICANCE 

Infant mortality rate (IMR) is a key public health indicator, reflecting not only the overall health of 
the population but also the social, economic, and environmental conditions under which 
children and their communities live.2 Stillbirth rate (SR) is also an important indicator, however 
stillbirth reporting is sparse and is not prioritized or appropriately financed under policies and 
programs.3 According to the World Health Organization (WHO), however,  almost all stillbirth 
cases and half of infant deaths are not registered.4 

IMR varies between developed and developing countries where health disparities between the 
rich and the poor are obvious, even within each country.5 Globally, the infant mortality rate has 
declined from an estimated rate of 65 deaths per 1,000 live births in 1990 to 29 deaths per 1,000 
live births in 2018.6  The highest infant mortality rate was in the WHO African Region (52 per 
1,000 live births), followed by the WHO Eastern Mediterranean Region (37.2 per 1,000 live births) 

in 2018.7 The global reported figures of stillbirth were 18.4 per 1,000 total births in 2015 
compared to 24.7 in 2000. The vast majority of the world’s stillbirths (98%) occur in low-income 
and middle-income countries.8 Globally, most infant deaths occur during the neonatal period, 
and one-third of all neonatal deaths occur on the first day of life.5 

Although the global number of newborn deaths declined from 5 million in 1990 to 2.4 million in 
2019, children face the greatest risk of death in their first 28 days of life.9 In 2019, 47% of all 
under-five deaths occurred in the newborn period with about one-third dying on the day of 
birth, and close to three-quarters dying within the first week of life.10 The main causes of 

 
2 Reidpath DD, Allotey P (2003); Infant mortality rate as an indicator of population health Journal of Epidemiology & 
Community Health; 57:344-346. 
3 Lawn JE, Blencowe H, Waiswa P, et al. (2016) Ending Preventable Stillbirths 2. Stillbirths: rates, risk factors, and 
acceleration towards 2030. Lancet. 
4 World Health Organization (2020). WHO launches new tools to help countries address stillbirths, maternal and 
neonatal deaths. https://www.who.int/maternal_child_adolescent/news_events/better-data-stillbirth-maternal-
death/background/en/ 
5 Alexander, M. et al. (2019); National, regional, and global levels and trends in neonatal mortality between 1990 and 
2017, with scenario-based projections to 2030: a systematic analysis. The Lancet Global Health, Volume 7, Issue 9, 
Pages e1179 
6 World Health Organization (2018); Global Health Observatory (GHO) data. Infant mortality: Situation and trends.  
7 UNICEF, World Health Organization, World Bank, UN DESA/Population Division (2019); Levels and Trends in Child 
Mortality 2019. UNICEF. 
8 World Health Organization (2016). Sexual and reproductive health, the neglected tragedy of stillbirths. 
9 World Health Organization (2020). Newborns: improving survival and well-being. 19 September 2020 
https://www.who.int/news-room/fact-sheets/detail/newborns-reducing-
mortality#:~:text=Neonates,in%20child%20survival%20since%201990. 
10 World Health Organization (2020). Newborns: improving survival and well-being. 19 September 2020 
https://www.who.int/news-room/fact-sheets/detail/newborns-reducing-
mortality#:~:text=Neonates,in%20child%20survival%20since%201990. 
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neonatal mortality include preterm birth complications, birth complications (mainly intrapartum 
hypoxia), sepsis, pneumonia, and congenital abnormalities.11 In general, available data on causes 
of neonatal death is less reliable than data on causes of mortality for other age groups due to 
challenges encountered in investigating the cause of death, and limited interest by the health 
care system in studying these issues.12 The major leading causes of stillbirth include impaired 
placental function, either with fetal growth restriction, preterm labor, or both.13 The associated 
risk factors for stillbirth are maternal age above 35 years, maternal infections, non-
communicable diseases, nutrition and lifestyle factors, and prolonged pregnancies.14  

In Palestine, there were discrepancies in the reported infant mortality rate by the Ministry of 
Health (MoH) and other sources. In 2018, the MoH reported that the infant mortality rate in 
Palestine was 11.7 per 1,000 live births in the West Bank and 10.4 in the Gaza Strip.15,16 According 
to the UN Inter-Agency Group for Child Mortality Estimation (IGME), the estimated IMR in 
Palestine in 2018 was 17.3.17  

The differences in IMR between the MoH and other sources could be explained, at least in part, 
by the following factors:  

• Different methodologies for calculating IMR: The MoH depends on vital statistics of 
reported births and deaths, while others depend on community surveys and verbal 
autopsies.  

• Underreporting for stillbirth, and neonatal and infant deaths: PNIPH’s previous study 
on the accuracy of mortality statistics, based on interviews with health care providers, 
demonstrates that in both the West Bank and Gaza, if the newborn is very sick and 
unlikely to survive, he/she will not be issued a birth certificate and will therefore not be 
issued a death certificate.18 

• Misclassification of cases as abortion or infant mortality based on estimated number 
of weeks of gestation: In Gaza, at the time of the study, neonates born at 24 weeks of 
gestation and below were registered as abortion, as they will not survive. However, as of 
January 2020, with the establishment of the Gaza Neonatal Network which aims to 
improve infant mortality statistics, any newborn that is born alive and then dies, 

 
11 Cooper, Peter. (2013); The Challenge of Reducing Neonatal Mortality in Low- and Middle-Income Countries. 
Pediatrics. 133. 10.1542/peds.2013-2579. 
12 Alexander, M. et al. (2019); National, regional, and global levels and trends in neonatal mortality between 1990 
and 2017, with scenario-based projections to 2030: a systematic analysis. The Lancet Global Health, Volume 7, Issue 
9, Pages e1179 
13 Cooper, Peter. (2013); The Challenge of Reducing Neonatal Mortality in Low- and Middle-Income Countries. 
Pediatrics. 133. 10.1542/peds.2013-2579. 
14 ibid 
15 Palestine Health Information Center (2020). Health Annual Report 2020, Palestine Health Information Center, 
Ramallah, Palestine. 
16 Palestine Health Information Center (2019). Health Annual Report 2020, Palestine Health Information Center, Gaza 
Strip, Palestine. 
17 United Nations Inter-agency Group for Child Mortality Estimation (2020). State of Palestine. 
https://childmortality.org/data/State%20of%20Palestine latest access on 1st June 2020. 
18 Massad S, Dalloul H, Ramlawi A, et al. (2019); Accuracy of mortality statistics in Palestine: a retrospective cohort 
study. BMJ Open ;9:e026640. doi:10.1136/bmjopen-2018-026640. 
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regardless of gestational age, is considered a case of neonatal death, rather than 
abortion.19 

In 2019 in the West Bank, the reported infant mortality rate was 11.1 per 1,000 live births (870 
cases), and the stillbirth rate was 3.6 per1,000 total births (284 cases).20 In Gaza in 2019, the infant 
mortality rate was 10.7 per 1,000 live births. There was no reporting of stillbirths.21 Based on the 
MoH annual report, the top three causes of reported infant mortality were conditions in the 
perinatal period (e.g. low birth weight, prematurity, and complications regarding the placenta, 
cord, and membranes) (77%), congenital malformation (19%), and sudden infant death 
syndrome (3%).22  

In Palestine, based on PNIPH’s previous assessment of the accuracy of mortality statistics, the 
lowest accuracy in underlying cause of death was for perinatal mortality (43% in the West Bank 
and 5% in the Gaza Strip).23 Based on another WHO study in 2016, around 30% of the 
documented underlying causes of death in the West Bank, and 16% in the Gaza Strip were 
defined as unusable causes (e.g. cyanosis or fluctuation of temperature). Around 50% were 
related to communicable diseases, and 20% in the West Bank and 37% in the Gaza Strip were 
related to non-communicable diseases.24 This demonstrates the weakness in accurate reporting 
of infant causes of death. Therefore, this audit study was conducted in partnership with the 
MoH to examine the completeness and accuracy of the PHC CHD database in the West Bank 
and the PHC Death Registry in Gaza. This information will be used to inform policy.  

 

STUDY OBJECTIVES 

Overall Study Objective 

To examine the completeness and accuracy of the PHC CHD database in the West Bank and the 
PHC Death Registry in the Gaza Strip. 

Specific Objectives 

1. To examine the PHC Death Registry data flow, including the flow of data from hospitals 
to the PHC CHD in the West Bank and the PHC Death Registry in the Gaza Strip 

2. To examine the completeness of PHC databases for infant deaths and stillbirths 
compared to numbers reported to the PHIC registries in both the West Bank and Gaza 

 
19 Massad S, Dalloul H, Ramlawi A, et al. (2019); Accuracy of mortality statistics in Palestine: a retrospective cohort 
study. BMJ Open ;9:e026640. doi:10.1136/bmjopen-2018-026640. 
20 Palestine Health Information Center (2020); Health Annual Report 2019, Palestine Health Information Center, 
Ramallah, Palestine. 
21 Palestine Health Information Center (2020); Health Annual Report 2019, Palestine Health Information Center, 
Gaza, Palestine. 
22 Health Annual Report (2019); Palestine 2020. Ramallah: Palestine Health Information Center.  
23 Massad S, Dalloul H, Ramlawi A, Rayyan I, Salman R, Johansson LA (2019). Accuracy of mortality statistics in 
Palestine: a retrospective cohort study. BMJ open. 2019 Apr 1;9(4):e026640. 
24 World Health Organization. Making Every Baby Count: Audit and review of stillbirths and neonatal deaths. January 
2016. 
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3. To examine the completeness of administrative data in investigation forms and DNFs 
4. To examine the completeness of clinical data in investigation forms and DNFs 
5. To examine the accuracy of reporting underlying causes of deaths 
6. To examine underlying causes of death for notified infant deaths in 2019 

 

METHODOLOGY  

Research Design  

This study was an audit of all infant deaths and stillbirths reported to the PHC CHD in the West 
Bank and PHC Death Registry in Gaza in 2019. In the West Bank, obstetric departments, pediatric 
departments, and neonatal units in hospitals are supposed to issue both DNFs and investigation 
forms for infant deaths and stillbirths, depending on the department/unit where the infant 
death occurred. In Gaza, hospitals only issue DNFs for infant deaths; there is no registry for 
stillbirths. Stillbirth cases can only be found in logbooks at hospitals.  

In addition to the extraction of data for all infant deaths and stillbirths, interviews were 
conducted with focal points from PHIC, the PHC CHD, and PNIPH to examine the pathway from 
issuing the investigation form/DNF at the hospital, to the PHC CHD or PHC Death Registry. 

Inclusion Criteria 

Data included all infant deaths before the first year of life and stillbirths at gestational ages of 24 
weeks and above in 2019 (deaths of infants below 24 weeks were considered abortion).   

Study Tool 

A data extraction form was developed using Excel based on variables in the investigation form 
and the DNF. The form included all entries (variables) from the administrative and clinical parts 
of the investigation form and DNF (Annex 1).   

Data Collection 

As shown in the flow charts below, different sources of data were used in the West Bank and 
Gaza. In the West Bank, paper forms are used, while electronic forms are used in Gaza. Once data 
was extracted from investigation forms and DNFs in the West Bank and the PHC Death Registry 
in Gaza the number of cases was compared to those at PHIC. Descriptive statistics were used to 
examine the completeness of administrative data and clinical data. A trained pediatrician 
examined the accuracy of reporting for underlying causes of death based on available clinical 
data.  
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Figure 1: Flow chart of the study, by region 

West Bank 

Extraction of investigation forms and DNFs for infant deaths and stillbirths in 2019 at PHC CHD 

 

Compare number of notified cases of infant deaths and stillbirths at CHD to those at the PHIC 
Death Registry in 2019 

 

Examine completeness of administrative data 

 

Examine completeness of clinical data 

 

Examine accuracy of filling investigation forms for case type 

 

Examine accuracy of reporting underlying cause of death 

 

Gaza Strip 

Extract data for all notifed infant deaths and stillbirth cases in 2019 from PHC Death Registry 

 

Check e-hospital electronic system for all infant deaths and stillbirths in 2019 to complete 
missing information in the Death Registry 

 

Merge e-hospital data with Death Registry data based on unique infant and mother ID number 
and match existing data with the variables in infant mortality notification forms 

 

Examine completeness of administrative data 

 

Examine completeness of clinical data 

 

Examine accuracy of filling the order of immediate and underlying cause of death  
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Outcome Variables 

• Completeness of CHD infant deaths and stillbirths database: This variable was 
measured by comparing the number of infant deaths and stillbirths reported to the PHC 
CHD/PHC Death Registry and PHIC in 2019. Completeness was examined by sex and 
district. 

• Completeness of administrative data in the investigation and DNF forms for stillbirth 
and infant deaths: This variable was measured based on the extraction file as a 
proportion of completed entries in part one of the forms. 

• Completeness of clinical data in the investigation forms and DNFs for stillbirths and 
infant deaths: This variable was measured based on the extraction file as a proportion of 
completed entries in part two in the form. 

• Accuracy of filling the clinical part of the investigation and DNFs: Accuracy of the 
clinical portion of the forms was measured as a percent of sequencing errors in the train 
of events leading to death, use of abbreviations, poor handwriting, and inclusion of 
irrelevant information. Sequencing errors in reporting causes of death were measured by 
examining the consecutive train of events from the underlying cause (the starting point) 
through subsequent complications to the terminal complication that eventually 
brought about the death. 

• Accuracy of reporting underlying cause of death: This variable was measured based on 
available clinical data in the investigation form and DNF. 

• Underlying cause of death in extracted cases: This variable was measured based on the 
revised investigation form and DNF following a PNIPH study recommendation in 2014. 

 

Data Analysis 

• Analysis was done by region and case type (infant death/stillbirth). Where there was no 
specification of case type and the age was zero days (registered birth and death occurring 
on same day) or missing, a pediatrician trained in mortality data reviewed the cause of 
death to identify the possibility of early neonatal death or stillbirth.  

• The numbers of newborns, infant deaths, and stillbirths reported by PHIC in 2019 were 
used to examine completeness of the CHD/PHC infant deaths and stillbirths 
database/registry. 

• To examine the accuracy of reporting for underlying cause of death, a trained pediatrician 
examined the stated sequence of events that led to death, including underlying, 
intermediate, and immediate cause of death based on available data in the investigation 
forms and DNFs. 
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• A descriptive analysis was performed to assess the completeness and accuracy of reporting 
for underlying cause of death. SPSS v. 21 was used for the data analysis. 

 

Ethical Considerations 

• The study was approved by MoH and research team was granted access to the 
investigation and DNFs. 

• Once data was extracted, different data files were merged using patient ID numbers. 
Identifying information was removed from all data before any analysis took place to 
maintain patient confidentiality.   

 

STUDY FINDINGS 

Data flow from issuing a DNF and investigation form at the hospital to the PHC Death 
Registry 

In the West Bank, there are two systems for death registries—the Oracle system at PHIC and the 
DHIS2 at the PHC Death Registry. As a result, data entry and coding is duplicated. As shown in 
Figure 2 below, by law, hospitals need to complete DNFs for all infant deaths and stillbirths and 
provide parents with two copies. For deaths outside the hospital, a certified physician is 
responsible for filling in the DNF and giving two copies to the parents. Parents must give one 
copy to the PHC Directorate, where a statistician enters the data from the administrative portion 
of the form into the DHIS2 electronic system. Another focal point from the PHC Directorate fills 
in the underlying cause of death and assigns the ICD10 code. The statistician then sends a copy 
of the DNF to PHIC where it is entered and coded in the Oracle system. PHIC then sends a soft 
copy of the data to the MoI. PHIC has access to the PHC DHIS2 database. 

In addition to filling DNFs, obstetric and pediatric/neonatal departments at hospitals are asked 
to fill out investigation forms for all infant deaths and stillbirths. The PHC Mother and Child 
Section/CHD in each district collects investigation forms from all hospitals in that district and 
sends them to the PHC CHD to be reviewed and entered into an Excel sheet that will be used 
for analysis. A copy of the Excel sheet is sent to PHIC every six months.  

In the Gaza Strip, hospitals fill the DNF and enter the main data. Hospital databases are 
accessible through the PHC Death Registry. Parents take two copies of the DNF from the 
hospitals and send one copy to the MoI, and another to the PHC Directorate. At the PHC 
Directorate, a focal point is responsible for completing the missing data from the hospital’s 
electronic system and reviewing the administrative portion of the form. PHIC has access to the 
data, where a focal point is responsible for reviewing and coding the underlying cause of death.  
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PHC: Primary Health Care 
PHIC: Primary Health 
Information Center 
NA: Not Available 

Figure 2: The pathway of DNF and investigation from hospital/attending hospital to PHIC in 
West Bank and Gaza Strip 

 

 

 

 

 

 

 

 

 

 

 

 

 

Completeness of PHC database for infant mortality and stillbirth in 2019 

While all cases of infant mortality and stillbirth in the PHIC Death Registry were found in the PHC 
Death Registry in the Gaza Strip, less than one-third of infant mortality and stillbirth cases 
reported by PHIC were found in the PHC CHD database in the West Bank (Figure 3). Case type 
was missing for almost 40% of cases in the West Bank and 9% in the Gaza Strip. Among the 357 
forms found in the PHC CHD database, 11 were DNFs, and the rest were investigation forms. 

 

Figure 3: Completeness of PHC CHD/PHC Death Registry, by region 

  

 

 

As shown in Figures 4 and 5, there was significant variability in percent of underreporting by 
district. As shown in Figure 4, in the West Bank, reporting of infant deaths to the CHD was 
incomplete in all districts, but was better in Tubas, Salfit, Nablus, and Qalqilia, where reporting 

PHC: Primary Health Care 
MCH: Mother and Child Health Department 
PHD: Primary Health Care Directorate 
MoI: Ministry of Interior 
DNF: Death Notification Form 
PHIC: Primary Health Information Center 



13 
 

reached almost 50%. Completeness was lowest in Ramallah and Al-Bireh (10/91; 11%) and in 
Hebron (54/287; 19%). A very small number of infant deaths were from Jerusalem. In the West 
Bank, the same issue of underreporting was found for stillbirths, however, in general, reporting 
of stillbirths at the CHD was better than reporting of infant deaths. As shown in the figure below, 
completeness was lowest in the Ramallah/Al-Bireh district (1/40; 2%), and highest in Tubas, 
Tulkarm, and Salfit (Figure 5). 

The same issue of underreporting was found for stillbirths, however, based on PHIC data, in 
general, reporting of stillbirths at the CHD was better than reporting of infant deaths. As shown 
in the figure below, completeness was lowest in the Ramallah/Al-Bireh district (1/40; 2%), and 
highest in Tubas, Tulkarm, and Salfit (Figure 5). There was no difference in the proportion of 
notified cases by sex (Annex II). 

 

Figure 4: Completeness of CHD infant deaths based on cases reported to PHIC in 2019, West 
Bank, by district 
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Figure 5: Completeness of PHC CHD stillbirths database based on cases reported to PHIC in 
2019, West Bank, by district 

 

 

Completeness of administrative data in investigation forms/DNFs for infant deaths and 
stillbirths 

As shown in Table 1, in general, administrative data completeness was better in Gaza compared 
to the West Bank. In the West Bank, the most critical missing data was for case type (stillbirth vs. 
infant death) and attending physician. In both the West Bank and Gaza, most missing 
information pertained to the person reviewing the form (100% in Gaza, 93.5% in West Bank).  

Table 1: Completeness of administrative data in investigation forms and DNFs   

Variable  WB  (N=357)  GS (N=595) 
 (N)% 
ID number   (311) 87.11   (595) 100% 
Case type (217)  60.78 (543) 91.3 
Gender (279) 83.19  (595) 100 
District (350) 98.04 (595) 100 
Locality  (204) 57.14 (594) 99.8 
Date of birth (356)  99.71 (595) 100 
Place of birth  (330) 92.44 (595) 100 
Hospital name birth (N=328) (259) 78.961  (471)79.22 
Date of death (356) 99.71  (595) 100 
Place of death (337) 94.39 (595) 100 
Hospital name death (254) 82.733  (543) 1004 

40

23

40

3

43

20

5

77

15

0

18

0

1

3

12

2

16

2

1

20

7

1

9

2

0 10 20 30 40 50 60 70 80

Ramallah & Al-Bireh

Qalqilia

Nablus

Salfit

Jenin

Bethlehem

Jericho & Jordan Valley

Hebron

Tubas

Jerusalem

Tulkarm

UNKNOWN

PHC PHIC



15 
 

Mother name (323) 90.47  (468) 78.7 
Mother age at first child (282) 78.99 NA 
Mother age at child death (295) 82.63  (494) 83 
Mother date of birth  (0) 0 (494) 83 
Mother job (271) 75.91 (468) 78.7 
Mother ID (0) 0 (468) 78.7 
Mother education level (266) 74.51  (468) 78.7 
Father age (279) 78.15  (492) 82.7 
Father date of birth  (0) 0 (492) 82.7 
Father job (268) 75.07  (468) 78.7 
Father education level (258) 72.26 (468) 78.7 
Father ID (0) 0 (95) 16 
Parent smoke (276) 77.31  NA 
Parent alcohol (259) 72.54  NA 
Parent other substance use (259) 72.54  NA 
Parent relatives  (305) 85.43  NA 
Family size (302) 84.59 NA 
Number of rooms (297) 78.15 NA 
Physician/supervisor (94) 26.33  (471) 79.2 
Person filling form  (157) 43.97 (0) 0 
Person reviewing form  (21) 5.82  (0) 0 
Date filling form  (322) 90.19  (0) 0  
1Out of 328 hospital births.  
2 Out of 595 hospital births 
3 Out of 307 hospital deaths 

4 Out of 543 hospital deaths 
NA: Not available(as Gaza Strip use DNF for all deaths) 
 

Completeness of clinical data in investigation forms/DNFs for infant deaths and 
stillbirths in 2019 

In Gaza, only DNFs are used to report infant deaths, there is no data on antenatal or postnatal 
care, infant complications during delivery, maternal complications, or number of twins. In the 
West Bank, there were no specifications of ICD10 values for direct, intermediate, or underlying 
cause of death. Direct cause of death was missing for 57% of cases in the West Bank. Gestational 
age was missing for almost half of cases in Gaza. 
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Table 2: Completeness of clinical data in investigation forms and DNFs for infant deaths and 
stillbirths, 2019 

Variable  WB (N=357) GS (N=595) 

 (N)% 

Number of abortions (253) 70.86 (288) 48.4 
Number of stillbirths (230) 64.42 NA 
Number of live births (253) 70.86 NA 
Date of last delivery (337) 94.39 NA 
Mother has disability/non-communicable disease (300) 84.03  NA 
Antenatal care (310) 86.83  NA  
Number of antenatal visits in first trimester (220) 6162 NA 
Number of antenatal visits in second trimester (221) 49.0 NA 
Number of antenatal visits in third trimester (180) 50.42  NA 
Date of last antenatal visit (327) 91.59  NA 
Pregnancy-related diseases  (291) 81.51  NA 
Specification of complications (out of those who 
answered yes n=53) 

(49) 92.45 NA 

Pregnancy medication (301) 84.31 NA 
Eclampsia (221) 61.9 NA 
Preeclampsia (220) 61.62 NA 
Hemorrhage (220) 61.62  (314) 52.7 
Other mother complication (220) 61.62  (314) 52.7 
Specification of other mother complication (out of 
those who answered yes for mother complications WB 
n=11), GS n=21) 

(3) 27.27 (21) 100  

Anesthesia (256) 71.70 NA 
Type of anesthesia  (out of those who answered yes for 
anesthesia=138)  

(127) 92.03 NA 

Pain killer delivery (246) 68.90 (314) 52.7 
Type pain killer (out of those who answered yes for pain 
killer delivery WB n=55, GS n=131) 

(30) 54.54 (118) 90 

Gestational age (300) 84.03 (287) 48.2 
Congenital diseases (229) 64.14 (314) 52.7 
Specification of congenital diseases (out of those who 
answered yes for congenital diseases WB n = 64, (GS 
n=9) 

(49) 76.56  (9) 100 

Birth order (265) 74.22 (468) 78.7 
Infant delivery complications (255) 71.42 NA 
Specification of infant complications (out of those 
who answered yes for infant complications) 

(24) 57.14 
(24/42) 

NA 

NA: Not applicable 
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Completeness of clinical data in investigation forms/DNFs for infant deaths  

As shown in Table 3, completeness of clinical data was higher in the West Bank. In the Gaza 
Strip, there was no data on surgical and non-surgical procedures, or length of stay at the 
hospital as they do not use the investigation form, only DNFs. In the West Bank, the Apgar score 
was missing for three out of four infant deaths.  

Table 3: Completeness clinical data in investigation forms/DNFs for cases of infant mortality   

Variable  WB (N=145) GS (N=543) 

 (N)% 

Infant age at death in hours (26) 17.93  0 (0) 
Infant age at death in days (99) 68.27 (543) 100  
Infant age at death in months (48) 33.1 0 (0) 
Apgar score (1min) (36) 24.82 (288) 53.03 
Apgar score (5min) (35) 24.13 (288) 53.03 
Breast feeding immediately   (129) 88.96 NA 
Breast feeding time  (1) 0.68 NA 
Infant admitted after delivery (136) 93.79 (288) 53.03  
Cause of admission (out of those who answered yes for 
infant admitted after delivery n=114) 

(66) 57.89 NA 

Days stayed after delivery (91) 62.75 NA 
Admitted to NICU (130) 89.65 (314) 52.8 
Number of days stayed at NICU (out of those admitted 
to NICU, n=100) 

(90) 90 NA 

Non-surgical intervention (124)85.51 NA 
Type of non-surgical intervention (out of those who 
answered yes for non-surgical intervention, n=37) 

(25) 67.56 NA 

Surgical intervention (120) 81.63 NA 
Type of surgical intervention (out of those who 
answered yes for surgical intervention, n=18) 

(15) 83.33 NA 

Days stayed at hospital  (9) 6.2 NA 
NA: Not applicable, as in Gaza Strip they do not use investigation form for infant deaths and still births, only the 
DNF. 

 

Direct cause of death  (154) 43.13 (582) 97.8 
ICD code for direct cause of death (0)0  (582) 97.8 
Underlying cause of death (300) 84.03 (319) 53.6  
ICD code for underlying cause of death (0) 0 (311) 52.3  
Intermediate cause of death (0) 0  (466) 78.5 
ICD code for intermediate cause of death (0) 0  (311) 52.3 
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Accuracy of filling clinical data in investigation forms/DNFs 

As shown in Figure 6, based on clinical data in the investigation forms and DNFs, there were 
serious issues in reporting underlying cause of death. Only one in four had the accurate 
underlying cause of death, and there were several instances of irrelevant information being 
included in the underlying cause of death line, such as cyanosis, chest pain, and temperature 
fluctuations.  

 

Figure 6: Accuracy of reporting underlying cause of death in investigation forms/DNFs, by 
region (West Bank: N=233, Gaza Strip N=273) 

 

 
Reclassification of case type following audit study 

Following the revision of case type by a trained pediatrician, a considerable proportion of the 
unknown case types in both the West Bank and Gaza Strip were reclassified as infant mortality 
and stillbirth, as shown in Figure 7, below.  As for stillbirth cases, the classification of ten cases in 
the West Bank and eight cases in Gaza were not correct, with death occurring at or after birth. 
Therefore, these cases were added to the “unknown case type” category. 
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Figure 7: Number of infant mortality cases and stillbirths following revision of case type, by 
region 

 

 

 

Underlying cause of death – infant mortality  

As shown in Figure 8 below, based on the reported data (240 cases of infant deaths in the WB, 
548 cases in the GS), the top five underlying causes of death in the West Bank and Gaza were 
the same: prematurity, congenital anomalies, sepsis, sudden infant death, and metabolic 
disorders. The leading cause of infant death in the West Bank was prematurity, while in the Gaza 
Strip it was congenital anomalies. Most infant deaths in 2019 were preventable in both the West 
Bank and Gaza Strip (87.5% and 80%, respectively). Prematurity was the top underlying cause of 
death in both the West Bank and Gaza Strip—about one-third of infant deaths in the West Bank 
and one-fifth of infant deaths in the Gaza Strip. Unknown cause of death, which is unacceptable, 
was more frequently reported in the West Bank compared to the Gaza Strip (11% vs. 5%, 
respectively). Sepsis was the third most prevalent cause of death in both the West Bank and 
Gaza. It is unacceptable that in 2019, one in ten infants in the West Bank and two in ten infants 
in Gaza Strip died of sepsis, while almost all were hospital deliveries. There were also seven cases 
of isoimmunization which could have been prevented with simple measures and treated if 
recognized in time.25 The amount of cases with unknown cause of death in the West Bank was 
more than double the proportion in Gaza, 11% vs. 5%. Unknown cases were mostly reported in 
Nablus and Jenin.  

When comparing data with the PHIC registry, the top three underlying causes of infant death 
were the same in both the CHD database and the PHIC registry. Based on PHIC data, conditions 
in the perinatal period was the leading cause of infant death (353/459, 77%), followed by 
congenital malformation (83/459, 18%) and sudden infant death syndrome (14/459, 3%). 
However, none of the listed underlying causes of death in the PHIC registry were sepsis, 
metabolic, or isoimmunization, as found in the PHC CHD database.  

 

 
25 Agarwal K, Rana A, Ravi AK. Treatment and prevention of Rh isoimmunization. Journal of Fetal Medicine. 2014 Jun 
1;1(2):81-8. 
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Figure 8: Underlying cause of death for infant mortality in 2019, by region 

 

Rh isoimmunization: A condition that happens when a pregnant woman's blood protein is incompatible with the baby 

 

Variability in reported infant deaths and stillbirth by district 

Based on infant deaths reported to PHIC, the infant mortality rate was highest in Jenin (17.5 per 
1,000 births) and lowest in Salfit (6.9 per 1,000 births). The high infant mortality rate in Jenin 
could be due to best reporting among all districts, or highest deaths in all districts. 

 

Figure 9: Infant mortality in 2019 based on PHIC registry, by district 
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As shown in Figure 9, there was also variability in reporting stillbirths by district. This could be 
due to highest rates of stillbirths in Tubas, but more likely better reporting.  

 

Figure 10: Rates of stillbirth in 2019 based on PHIC registry, by district 

 

 

Discussion  

This is the first study on the completeness and accuracy of the PHC CHD database in the West 
Bank and PHC Death Registry in the Gaza Strip for infant deaths and stillbirths. A previous study 
examined the completeness and accuracy of the PHIC death registry for all deaths.26 An accurate 
and complete registry is crucial for the timely dissemination of reliable data regarding the 
numbers and causes of infant deaths and stillbirths to policy makers for evidence-based 
interventions to improve health services. While the reported infant mortality rate in the West 
Bank was close to that in the Gaza Strip (11.1 per 1,000 vs 10.7 per 1,000 live births, respectively), 
and the ratio between the population in the West Bank and Gaza is 60 to 40, the number of 
reported cases in the PHC CHD database in the West Bank is much less than the reported 
numbers in the Gaza Strip. Looking at the number of reported cases of infant deaths and 
stillbirths compared to the number of newborns in 2019, there was considerable 
underreporting in the West Bank in particular. In Gaza, there is no registration for stillbirths. 
While the reported stillbirth rate was 3.6 per 1,000 births, the WHO Global target is 12 or fewer 
stillbirths per 1,000 total births in every country by 2030.27 

Inaccurate and missing case type were among the issues in the database/registry in both the 
West Bank and Gaza. Several cases classified as infant deaths were actually stillbirths, and almost 

 
26 S. Massad, L.A. Johansson, A. Ramlawi, H. Dalloul, I. Rayyan, R, Salman. Accuracy of Mortality Statistics in Palestine: 
A retrospective cohort study. BMJ Open, 2019 Apr 1;9(4):e026640. 
27 World Health Organization. Stillbirth. 2021. https://www.who.int/health-topics/stillbirth#tab=tab_1 
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two-thirds of the “unknown” case types were reclassified as infant deaths based on available 
data in the investigation from/DNF. If a committee is established to review the forms, 
misclassification of cases can be prevented. 

Completeness of investigation forms and DNFs for infant deaths and stillbirths is a serious issue, 
especially the missing information on maternal and infant complications, which will limit the 
utilization of data for examining underlying causes of disease to inform policy. Additionally, 
there were still serious issues in filling the clinical data in DNFs and investigation forms, 
especially in the West Bank. Sequence error was still an issue, as previously identified in a 2014 
study.28 In the West Bank, based on data from the PHIC death registry in 2012, the rate of 
sequence error in DNFs was 20% in the West Bank and 19% in the Gaza Strip for all deaths. 29 In 
this study, the rate of sequence error was 77% in the West Bank and 43% in the Gaza Strip. The 
certifier in hospitals for hospital deaths and the certified physician for deaths outside the 
hospital is required to report the train of events leading to death. The causes should be reported 
in causal order, and each condition should be a complication of the condition reported on the 
line below it. The condition starting the train of events should be stated on the lowest used line 
in the clinical section of the form. If the conditions reported in the clinical section are not in 
causal order, it may not be possible to correctly determine the underlying cause of death.   

Regarding the underlying cause of death of identified infant mortality cases, a high proportion 
of infant deaths were preventable in both the West Bank and Gaza Strip (87.5% or 250 infants, 
and 80% or 438 infants, respectively). Prematurity could be prevented by improving quality of 
care in the antenatal, intrapartum, and postnatal periods. Congenital anomalies could be 
prevented by improving pre-conception care. Sepsis could be prevented by applying early 
essential newborn care at the time of birth, and proper care during the antenatal period. 
Hypoxic ischemic encephalopathy could be prevented by improving quality of care at the time 
of birth. Isoimmunization is easily preventable when detected during the antenatal period. 
Accident and forging body aspiration could be prevented by improving parenting and 
nurturing care. 30 

In sum, despite the number of interventions aiming to improve the Death Registry such as 
reviewing the DNF form, training health care providers to fill out the form, and producing a 
booklet with instructions on filling the form, there are still issues in the completeness and 
accuracy of the PHC database. The existence of issues despite the interventions was not 
surprising, as it is in line with literature that states that training is not enough to improve the 
accuracy of filling the forms.31 Therefore, there is a need to establish a committee in each 
hospital to review all DNFs and investigation forms for completeness and accuracy before 
sending them to the PHC. In addition, at the PHC level, focal points in the 14 districts should 

 
28 S. Massad, L.A. Johansson, A. Ramlawi, H. Dalloul, I. Rayyan, R, Salman. Accuracy of Mortality Statistics in Palestine: 
A retrospective cohort study. BMJ Open, 2019 Apr 1;9(4):e026640. 
29 ibid 
30World Health Organization. UNICEF. Every Woman Every Child. EVERY NEWBORN 
An Action Plan To End Preventable Deaths. 2014. http://www.healthynewbornnetwork.org/hnn-
content/uploads/Every_Newborn_Action_Plan-ENGLISH_updated_July2014.pdf 
31 Johansson LA. Targeting non-obvious errors in death certificates. Acta universitatis Upsaliensis, Uppsala 2008 
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have reviewed all investigation forms and DNFs for both administrative and clinical data 
completeness. 

 

Challenges in extracting data from investigation forms and DNFs in the West Bank and 
retrieving data from the PHC Death Registry in the Gaza Strip 

There were many challenges in extracting data for the study. Neither the West Bank nor Gaza 
has an automated connection between the PHC CHD database/PHC Death Registry and PHIC, 
which hinders the utilization of the registry for examining the completeness of reporting and 
underlying cause of death to inform policy. Below is a list of specific challenges experienced in 
data extraction in both regions.  

West Bank 

• Poor handwriting was one of the main challenges in extracting data from the paper 
death notification and investigation forms 

• Inaccuracy in filling a number of investigation forms, where variables for infant mortality 
were completed for stillbirth (e.g. age at birth)  

• In some forms, the deceased infant was registered as the mother’s first child, which 
contradicted the number of children listed.   
 

Gaza Strip  

• There is no investigation form for infant deaths and stillbirths. Infant deaths are 
registered on a standard DNF for all age groups. This leads to missing important 
information needed to investigate the underlying cause of infant death and stillbirth.  
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STUDY RECOMMENDATIONS 

POLICY LEVEL 

• Enforce reporting of all perinatal deaths by the obstetric/pediatric/neonatal department 
at the hospital. 

• Add the investigation form to the DNF so that it will be one form with 2 pages and 
mandate the use of investigation form to report all perinatal deaths (Annex 1). 

• Mandate the review of stillbirths and neonatal deaths as part of standard practice in all 
hospitals. 

• Develop a web-based DNF in the West Bank to be used by hospitals for hospital deaths 
and by PHC directorates to record deaths outside hospitals. 

• Unify death registries at PHIC and the PHC Directorate, so gathering data from DNFs and 
coding is done only one time in the PHC Death Registry, through the following 
mechanisms (Figure 11): 

- Provide PHC CHD with access to the PHC Death Registry for reporting and 
analysis. 

- Provide PHIC with access to the PHC Death Registry to conduct analysis and 
reporting. 

- Provide MoI with access to the PHC Death Registry. 
• Improve preconception, antenatal, delivery, and postnatal care to end preventable 

deaths in infants. 
 

Figure 11: Recommended System for Death Registry in the West Bank and Gaza  

 

 

 

 

 

 

 

 

• In the Gaza Strip, assign a medical doctor in each directorate to review the clinical 
portion of the DNF. The existing focal points do not have medical backgrounds, and 
therefore only check the administrative section. 

• Establish a committee to follow up on improving the accuracy of the Death Registry. 
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HOSPITAL LEVEL 

• Establish a specialist committee/assign a senior physician to review all DNFs and death 
certificates issued at the hospital for completeness and accuracy Increase reporting of all 
perinatal deaths. 

• Enforce completion of essential data from patient files in the electronic hospital system 
through internal validation (i.e. mother and infant complication and case management). 

 

PRIMARY HEALTH CARE LEVEL 

• Review all DNFs and investigation forms for infant deaths and still births for 
completeness and accuracy. Feedback from the PHC focal point to the individual 
hospital could be an option to highlight certificates with any issues.  

• Improve coding of underlying causes of death. 
 

PALESTINIAN HEALTH INFORMATION CENTER LEVEL 

• Improve analysis and reporting on infant deaths and stillbirths. 
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Annex I: Infant Death and Stillbirth Investigation Form and DNF 
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Annex II: Completeness of reporting of infant deaths and still births to the PHC Directorate by district and 
sex 

   Infant Deaths  
      

   PHC 
   

 PHIC 

District 
Number of 
Newborns 

Male Female Unknown  Total 
 

Male Female Total 

Ramallah & Al-Bireh  8,643 6 0 4 10  59 32 91 

Qalqilia  3,505 7 8 6 21  23 28 51 

Nablus  12,540 24 12 12 48  55 41 96 

Salfit   1731 4 2 1 7  8 4 12 

Jenin  9,119 22 23 2 47  73 87 160 

Bethlehem  6,446 7 4 2 13  33 34 67 

Jericho and Jordan Valley  1,309 4 1 0 5  7 4 11 

Hebron  26,694 29 18 7 54  159 128 287 

Tubas  1729 8 3 1 12  12 15 27 

Jerusalem 1693 1 0 0 1  8 5 13 

Tulkarm  5,006 5 7 1 13  22 33 55 

Unknown  NA 2 2 1 5  
   

Gaza NA 2 1 0 3        
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Stillbirths 

  PHC 
 

PHIC 

District Male Female Unknown  Total   Male Female Total 

Ramallah & Al-Bireh 1 0 0 1 
 

26 14 40 

Qalqilia 1 0 2 3 
 

12 11 23 

Nablus 4 5 3 12 
 

23 17 40 

Salfit 1 1 0 2 
 

1 2 3 

Jenin 8 5 3 16 
 

19 24 43 

Bethlehem 0 0 2 2 
 

10 10 20 

Jericho and Jordan Valley 0 0 1 1 
 

3 2 5 

Hebron  9 11 0 20 
 

41 36 77 

Tubas 6 1 0 7 
 

6 9 15 

Jerusalem 0 1 0 1 
 

    0 

Tulkarm 3 2 4 9 
 

7 11 18 

Unknown  2 0 0 2 
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Unknown Case Type 

PHC 

District Male Female Unknown  Total 

Ramallah & Al-Bireh 1 0 0 1 

Qalqilia 0 0 0 0 

Nablus 7 5 3 9 

Salfit 2 0 0 2 

Jenin 3 5 0 7 

Bethlehem 2 0 0 2 

Jericho and Jordan Valley 1 0 0 0 

Hebron  3 1 0 4 

South Hebron 1 1 0 2 

Tubas 0 1 2 2 

Gaza 0 0 0 0 

Jerusalem 0 0 1 1 

Tulkarm 1 0 1 1 

North Hebron 0 0 0 0 

Yatta 0 0 0 0 

Unknown 0 0 0 0 
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