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ABSTRACT

Background: Death registration system in Palestineis incomplete or unreliable in
determining cause and manner of death. Autopsy is a more reliable method to uncover the
hidden possible underlying causes of death. The main objective of this study is to assess
the epidemiology of autopsy-referred cases in the north of West Bank through the study
period (2010-2012).Results: Total number of cases was 159 (77.4% males and 22.6%
females). Natural and accidental deaths were the two leading manners (39%and 28.9%;
respectively) followed by homicidal (18.2%) and suicidal deaths (13.8%).Males
contributed to most cases in all manners. Cardiovascular related diseases were leading
causes of natural deaths (62.9%), followed by respiratory diseases (9.5%). Trauma was
the direct cause of accidental deaths for 45.6% due to falling down followed by asphyxia
and suffocation (28.3%) due to accidental burns and trapping in closed places. Hanging
was a major cause for suicidal deaths (41%) followed by intoxication (27%). In homicidal
deaths, fire arm and stab wounds were major causes (35% for each) followed by manual
strangulation and hanging (24%).According to age group, least number of deaths was in
extremes of age (infants 6.9% and elderly 11.9%) and was attributed mainly to natural
causes of death. Most accidental deaths were in children, most homicides and natural

deaths were middle aged people. However, most suicides were adults. Moreover, 72% of
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cases were from villages, 5% from refugee camps and 4.23% from cities. There was no

association between the manners of death and seasons of the year (P value0.798).

Conclusion: Autopsy is a more reliable method to uncover possible hidden causes of

death where it can reveal the actual manner and cause of death that is vital improve public

health. As the majority of deaths were natural or unwitnessed, this probably refers to a

weak health system. Therefore, we recommend health system development in elderly and

in chronically ill. Since most of cases were from villages, improving health care system in

rural areas as well as increasing awareness campaigns with toxins and proper storage

methods for agricultural pesticides is recommended.
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INTRODUCTION

Mortality data are important for
planning, setting priorities, formulating
and monitoring health policies in any
country to improve health services and
systems. In most countries, particularly
those with low and middle incomes,
death registration is incomplete, and the
quality of information on cause of death
is highly variable (Mathers et al., 2005,
Ravakhah, 2006).This is an important
limitation to the development and
implementation of policy to improve
health. Death registration systems in
Palestine have improved greatly over the

past two decades. A high proportion of

deaths occur outside hospitals and in the
absence of medical attention, therefore,
reliability of causes of death at
registration remains uncertain. As a
result, a very substantial fraction of
deaths occurring at home are registered
with ill-defined causes of death, limiting
the utility of registration data for
epidemiological research and health
policy. This calls for the use of other
sources of data to ascertain the cause of
death in such cases; and here comes the
role of autopsy as one of these sources.
An autopsy, also known as a
postmortem (PM) examination or

necropsy, is a sequel and a completion of
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the study of disease after death and
performed for either legal and/or medical
purposes(Madea and Rothschild, 2010,
Ravakhah, 2006, Weingart et al.,
2000a); moreover, data obtained from
autopsy also allow the assessment of
more specific issues, which may have
noteworthy implications for prevention
such as the actual rate of infant injury
deaths, which are misdiagnosed as
sudden infant death syndrome (SIDS) or
the actual risk of unnatural deaths in
individuals with acquired or congenital
diseases(Lunetta et al.,, 2007).
Therefore,  diagnostic  pathological
autopsies have long been considered the
"gold standard” for cause of death
determination(Fligner et al.,
2011).Establishing manner of death is
one of the most important endeavours in
forensic pathology(Balaguer Martinez
et al., 1998). On the other hand, cause of
death is the actual mechanism that
produces death which must be
distinguished from the manner or mode
of death, as these terms are often

confused(Driscoll and Edwards, 1985).

Although

declined since 1950s and are generally

autopsy  rates  have

low in many developed countries, it has
been shown in numerous studies that
autopsy and PM histopathological
examination are the only ones that can
diagnose correctly and completely
(Ayoub and Chow, 2008, Lunetta et
al., 2007, Fligner et al., 2011, Chariot
et al., 2000, Kapusta et al., 2011). In
Palestine, like many developing
countries, autopsy is rare unless
conducted in the medico-legal arena.
Autopsy as medico-legal practice was in
use in different historical periods under
the control and oversight of different
governing regimes for different political
and social wuses; therefore, official
documents related to autopsied cases are
rare. Besides that,autopsies  were
problematic procedures in Palestinian
society due to socio-religious attitudes
that refuses autopsy for the belief that it
contradicts shari’a and due to the sanctity
of the human body(Daher-Nashif).
Moreover, local community rejects

autopsy for killing in illegal sexual
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relations but was occasionally performed
in special cases.

Forensic science is new in Palestine
and was established by the coming of the
Palestinian National Authority in 1994. It
suffers from a shortage of staff,
components, and laboratories; therefore,
it wasn't before 2005 when Al-Quds
University Forensic Medicine Institute
was established to cover the southern
governorates in the West Bank and
another one at An-NajahUniversity in
Nablus, which was established in 2006 to
cover the northern governorates in the
West Bank. Moreover, due to the lack of
staff and experience, autopsy results
were not reliable until 2010. With return
to the Palestinian ministry of Justice
database, there were 128 autopsied cases
in the West Bank in 2010, 158 cases in
2011, and 162 cases in 2012. Based on
this background, scholarly literature on
forensic science in the Palestinian society
is limited. This research aimed to
describe and characterize the mortality
data that is related to autopsy in Palestine
from the years 2010-2012 in order to

build data bases that could help making
good decisions to improve care and

decrease death rates.

MATERIAL AND METHODS
Study design and settings

A retrospective study was conducted
at the Forensic Medicine Institute -An-
Najah National University — Palestine,
which covers the northern governorates
of the West Bank includingNablus,
Tulkarm, Qulgilia, Jenin, Salfiet and
Tubas.

Study population and sample size

According to the Palestinian ministry
of Justice data base, the total number of
autopsied cases from North of Palestine
(West Bank part)in the period 2010-2012
was 212 cases (76 cases in 2010; 70 in
2011 and 66 in 2012). Cases were
referred to the Forensic Medicine
Institute from the North of Palestine in
the periods January to March 2010and
September 2010 to September 2012. Out
of 212 cases, 53 were referred to another
forensic medicine institute and the final

autopsied cases were 159.
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Data collection and variables

Personal profiles of cases (age,
gender, place of residency and marital
status) were obtained from the identity
card included with the autopsy report.
Further information (cause and manner
of death, signs and symptoms of any pre-
mortem illness and its duration, health
care seeking, medications used, and
admission to a health facility) was taken
from final autopsy reports saved in the
forensic medicine institute’s data
base.Autopsies were carried out by a
qualified forensic  pathologist and
consisted of:

Review of history from relatives
and/or from medical records (where
available), external examination, internal
examination of all major organ systems
(dissection), and additional studies
(histology, microbiology, toxicology) in
selected cases as determined by the

forensic pathologist.

Ethical issues

The study was carried out in
accordance with the ethical standards,
Declaration of Helsinki. Approval was
obtained from Institutional Review
Board "IRB" at An-Najah National
University in Palestine prior to the
research conduction.

Statistical analysis

Statistical Product and Service
Solutions (SPSS) (version 19, IBM
Corporation) was used for data entry and
analysis. Data was described using
means and percentages. Pearson Chi-
square was used to compare categorical
variables where a p-value < 0.05 was
considered statistically significant.

RESULTS

As observed from Table 1, males
constituted majority of the study cases
(n=123; 77.4%) throughout the study

period.
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Table (1): Gender distribution of study cases
Gender Year
2010 2011 2012 Total
n (%) n (%) n (%) n (%)
Males 14 (61) 57 (81) 52 (78) 123 (77.4)
Females 9 (39) 13 (19) 14 (22) 36 (22.6)
e Data are expressed as n (% of the cases).
Age-specific __manner _ of _ death of age (infants 6.9% and elderly 11.9%)
distribution and were attributed mainly to natural

Manner of death is classified into

intentional  (homicide or suicide),
unintentional (accidental), natural and
undetermined(Balaguer Martinez et al.,
1998).As observed in Table 2, natural
and accidental deaths were the
twoleading manners (39 and 28.9%;
respectively) followed by homicidal
(18.2%) and suicidal deaths (13.8%).
According to age group(Table 2),

least number of deaths were in extremes

causes of death (72 and 47.4% for infant
and elderly; respectively).Children from
1-17yrs represented 20.8% of cases;
48.5% of whichdied in accidental
poisoning or unintentional injuries. Most
suicidal cases (72.2%) aged 18-39yrs.
Around 45.5 % of the successful suicidal
attempts were 25-39yrs followed by
27.2% from 18-24yrs. Around 13.6% of

suicidal cases were in children <18yrs.

Table (2): Manner-specific mortality by age

Manner Age group in years / Number of Cases Total
Infant Child Young adults | Adults | Middle age Old n (%)
<1 1-17 18- 24 25 -39 40 - 59 >60 °
Natural 8 10 7 10 18 9 62 (39)
Accidental 3 16 3 11 7 6 46 (28.9)
Homicide 0 4 4 8 11 2 29 (18.2)
Suicide 0 3 6 10 1 2 22 (13.8)
Total n(%) | 11(6.9) | 33 (20.8) 20 (12.6) 39 (245) | 37(23.3) | 19(11.9) | 159 (100)

e Data are expressed as n or as n (% of the cases).
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Table 3 explains cause-specific death
for each manner. Cardiovascular related
diseases were the leading cause of
death (62.9%),
respiratory (9.5%), SIDS (8%), and GIT,
metabolic, and CNS diseases (6.3% for

each).

natural followed by

Trauma was considered the
leading cause of accidental deaths due to
falling down. It was the direct cause in
45.6%

suffocation (28.3%) due to accidental

followed by asphyxia and

burns and trapping in closed places,
drowning (10.8%), iatrogenic accidents
8.6%, intoxication (4.3%) and finally
electrical shock (2.2%).

Five modes of killing were identified
and homicidal

in suicidal causes.

Hanging was the major cause for suicidal
deaths (41%) followed by intoxication
(27%), drowning (18%), fire arm(9%),
and finally falling down (4.5%). In
homicidal deaths, fire arm and stab
wounds were the major causes (35% for
each) followed by manual strangulation
and hanging (24%). Regardless of the
cause of death, 5.7% of cases were due
to intoxication and 6.3% were due to
drowning. It is important to clarify that
victims of road traffic accidents and
political crisis are not routinely referred
to autopsy, which may under estimate the

homicidal rate in the region.

Table (3): Cause-specific mortality for referred cases

Natural death n (%) Accidental n (%) Homicidal death n (%) Suicidal death | n (%)
death
Cardiovascular | 39(62.9) Trauma 21(45.6) Fire arm 10(34.5) Fire arm 2(9)
Respiratory 6 (9.5) Asphyxia & | 13(28.3) Stab wound 10(34.5) Hanging 9 (41)
suffocation

Gastrointestinal | 4 (6.3) Intoxication 2 (4.3) Intoxication 1(3.5) Intoxication 6 (27)

Nervous system | 4 (6.3) Drowning 5 (10.8) Drowning 1(3.5) Drowning 4 (18)

SIDS 5(8) Electric shock | 1(2.2) Manual 7 (24) | Jumping from | 1(4.5)

strangulation heights
&hanging
Metabolic 4 (6.3) latrogenic 4 (8.6)

Total 62 (100) 46 (100) 29 (100) 22(100)

e Data are expressed as n or as n (% of the total cases).
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Geographical distribution of cases

As detected in Table 4, Jeninhad
the largest number of cases (34.4%)
followed by Nablus (25.2%), Tulkarm
(20.1%) and after that, Qulgilia, Salfiet,

and Tubas. Moreover, according to place
of residency, most cases (72%) were
from villages, 23% from cities, and 5%

from refugee camps.

Table (4): Manner-based geographical distribution of death cases

N of cases
Governorate | Natural | Accidental Homicide Suicide | Total no. (%)
Jenin 16 16 7 11 50 (34.1)
Nablus 21 8 9 2 40 (25.2)
Tulkarm 14 8 7 3 32 (20.1)
Qulgilia 5 6 3 3 17 (10.7)
Salfiet 3 4 0 0 7 (4.4)
Tubas 0 3 1 2 6 (3.8)
Others 3 1 2 1 7 (4.4)
Totaln (%) | 62 (39) | 46 (28.9) 29 (18.2) 22(13.8) | 159 (100)

e Data are expressed as n or as n (% of the total cases).

Gender-based manner of death

distribution

According to Fig. (1), most of the
cases were males in natural deaths
(69.4%), accidental (89.2%), homicidal
(91.7%) and suicidal deaths (78.9%).
Firearm and stab wounds by malesin
their middle age and from villages were
the most common methods used in
homicidal cases and guns and hanging

were in suicidal cases. On the other hand,

successful suicidal attempts in females
accounted for only 21% of suicides, and
used methods included poisoning with
pesticides and less commonly
psychotropic  drugs. Geographical
distribution demonstrated that males
were also predominant than female cases

in all governorates.
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Fig (1): Distribution of cases: Manner of death vs. gender
e Data are expressed as %

Distribution of cases: manner of

death vs. Season

Fig 2 shows the distribution of
manners of death according to seasons of
the year and Table 5 shows the causes of
each manner according to seasons. About
38 cases (24%) were in winter, 160f
which were due to natural causes; 43
cases (27%) were in spring, 17 of which
were due to natural causes;33 cases

(21%) were in summer (lowest percent),

15 of which were due to natural causes;
45 cases (28%) were in autumn (highest
percent)16 of which were accidental
while 14 were natural deaths. All SIDS
cases occurred in winter and autumn,
which was consistent with the hypothesis
that viral infection could be one of its
causes.There was no association between
manners of death and seasons of the year
(P value0.798).
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Fig (2): Distribution of cases: Manner of death vs. season

e Data are expressed as %

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 18 (3), September 2018




Damiri etal.

53

Table (5): Causes of death distributed according to the seasons of the year

Cause no. Total
Season no.
Spring Summer Autumn Winter
Asphyxia 1 0 1 2 4
Cardiac 12 12 5 10 39
Drowning 5 3 1 1 10
Electric shock 0 0 1 0 1
Fire arm shooting 3 1 5 3 12
Gastrointestinal 3 0 1 0 4
Hanging 2 3 0 5 10
latrogenic 0 0 2 2 4
Intoxication 2 2 1 4 9
Manual strangulation 2 0 4 0 6
Metabolic 1 0 2 1 4
Nervous system 1 0 2 1 4
Respiratory 0 2 3 1 6
SIDS 0 1 2 2 5
Suffocation 3 0 5 1 9
Trauma 8 9 11 6 34
Total 43 33 45 38 159

e Data are expressed as number of cases no.

DISCUSSION

The most fundamental objective of
an inquest is to ascertain facts pertaining
death. Establishing manner and cause of
death is one of the most important
endeavours in forensic pathology(Madea
and Rothschild, 2010).Cause-specific

mortality is also one of the most

fundamental metrics of population
health. Manner of death is classified into
intentional  (homicide or suicide),
unintentional (accidental), natural and

undetermined.
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In this study, natural death went for
autopsy because the law in Palestine
considers them judicial cases with
suspected criminal bases, as they died
outside hospitals and there were no
witness from a medical provider. The
majority of deaths were natural or un-
witnessed (died outside hospitals) and
this probably refers to a weak health
system. Natural and accidental deaths
were the two leading manners followed
by homicidal and suicidal deaths.
Cardiovascular diseases (69.2%) were
the leading cause of  natural
deathsfollowed by respiratory diseases
(9.5%). Sudden cardiac death (SCD) was
responsible for >50% of all deaths due to
cardiovascular disease, accounting to
>300,000 deaths each year in
theUS(Driscoll and Edwards, 1985,
Campbell et al., 2009). Coronary heart
disease (CHD) underlies the majority of
SCDs in adults (Madea and Rothschild,
2010).

Accidental death was triggered by
many causes. Trauma (45.6%) was the

leading causedue to falls from heights

followed by asphyxia and suffocationdue
to accidental burns and trapping in
closed  places.latrogenic  accidents,
drowning, intoxication and electrical
shock were other causes. This is going
well with a prospective cohort study
done in China which showed that the
leading causes of fatal unintentional
injuries are road traffic accidents,
drowning, and falls (Rebholz et al.,
2011).0ne of the limitations of this study
is that victims of road traffic accidents
and political crisis are not routinely
referred to autopsy, which may under
estimate the homicidal rate in the region.
In the US, medical error results in
44,000-98,000 unnecessary deaths/ year
and 1,000,000 excess injuries (Weingart
et al., 2000b).Regarding iatrogenic
causes of death in this study, there were
only 4 cases. Deaths occurred during
surgical procedures are not referred
routinely by law for PM examination.
This might underestimate the actual size
of the problem, as most of deaths related
to previously hospitalized patients are,

by law, not referred routinely to PM
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examination except in cases when their
families turn to courts and the judiciary.
Manner of death by gender and age
provides important health
information.Males contributed to most
cases in natural (69.4%), accidental
(89.2%), homicidal (91.7%), and suicidal
death(78.1%). Geographical distribution
demonstratedthat males were also
predominant than females in all
governorates. These results agree with
the Palestinian ministry of health 2011
report that more males than females die
each year due to chronic diseases(MOH,
2012, Alrai, 2008). This may also be
correlated with the higher mortality risk
factors in  males rather than
females(Weingart et al., 2000b). This is
parallel to findings of the World Health
Organization (WHO) that revealed, for
the 90 countries that provided data to the
WHO, suicidal rate was 10.5/100,000 for
4.1/100,000 for
females(Borges et al., 2010).

males and

Distribution of deaths by age differs
markedly between regions (Eliason,
2009, Murray et al, 1994). Most

accidental deaths were in children <18
years, most homicides and natural deaths
were middle aged (40-<60), and most
suicides were adults (25-39 years).
Similar to other studies(Madea and
Rothschild, 2010, Lunetta et al., 2007,
Campbell et al., 2009, CDC, 2011),
death in infants and elderly was
attributed mainly to natural causes. The
diagnosis of SIDS was made for
unexplained death for children younger
than 1 year, with free medical history,
and no suspicious death scene or autopsy
results. All cases of SIDS occurred in
winter and autumn, which was consistent
with the hypothesis that viral infection
could be one of its causes. Worldwide,
natural death is considered the most
common manner of death in infants and
one of the leading causes of death in
children above the age of one in
Germany (Madea and Rothschild,
2010).Around 485% of

between 1 and 17 vyears died in

children

accidental poisoning or unintentional
injuries which wasconsistent with WHO

and Center for Disease Control and
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Prevention (CDC) in the US(CDC,
2011). More children from 1-14 years die
in the US every year from unintentional
injuries than from all childhood diseases
combined. In 2010,

Department of Health Services reported

California

that every year in California, about 700
children and youth die due to
accidental/unintentional
injuries(Rebholz et al., 2011).

Suicide, as a leading cause of death,
has increased in young ages and in males
more than females (Alrai, 2008, Large
et al.,, 2010, Eliason, 2009). Similar
trend was noticed in this study
18-39(72.2%)

and13.6% of them were below 18 years.

wheremost  casesaged
Movies and TV shows full with violent
scenes watched by children with lack of
supervision play a role in increasing
suicidal rate in such age group.
Moreover, CDC stated that more teens
die from suicide than the combined
causes of cancer, heart disease, AIDS,
birth defects, stroke pneumonia,
influenza and chronic lung disease

(Gaynes et al., 2004).Similar to other

studies (Elfawal, 1999, Dabbagh, 2012,
Koronfel, 2002), hanging (41%) was the
most popular method for commitment of
suicide.

Approximately, 5.1 million people
die each year worldwide and even more
people become disabled as a result of
injuries (WHO, 2018). In 2010, the CDC
reported that suicide kills far more
Americans than homicide (Liem et al.,
2011). In this study, homicides killed
more people (18.2%) than suicides
(13.8%) which was ranked
fourth(Balaguer Martinez et al,,
1998)with a variable mode of killing in
homicidal deaths.In 2001, a Canadian
study showed that fire arms and knives
were the weapons frequently used by
both men and women in the commission
of homicide, accounting for the death of
more than one in three victims(Dawson
et al., 2009).This is similar to what we
found out in this study. Firearm and stab
wounds were the most frequent causes in
homicidal deaths, mostly in the middle
age group, males more than females and

in villages. This might be related to
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popular customs and traditions that are
still prevalent in rural areas, such as
tribal bigotry or killing adulterers for
honor.Overall, these values should
increase  the attention of health
professionals, the media, and educational
campaigns about the risks of homicidal
causes.

Five modes of killing were identified
in suicidal deaths; hanging, intoxication,
drowning, fire arm, and falling down.
About 79% of suicides were achieved by
males and using guns or hanging. On the
other hand, successful suicidal attempts
in females accounted for only 21% of
suicides, and the used methods included
poisoning with pesticides and less
commonly psychotropic drugs. In other
studies, gunshot wounds were the most
common in males and poisoning in
females together with hanging which was
also popular in many countries(Elfawal,
1999, Koronfel, 2002).

Geographical distribution showed
that a high proportion of homicidal cases
(firearm and stab wounds) came

fromrural areas which might be due to

the lifestyle, occupation, tribalism, and
the nature of the customs and traditions
such as killing in illegal sexual relations.
All these factors along with others
impose obliged pattern of living that
could partly explain the high murder rate
on one hand, and suicide on the other.
Another important point to consider is
the widespread work in agriculture, as a
substantial number of deaths were due to
pesticide poisoning either accidentally or
suicidal. Taking of death into
consideration, 60% of cases in Jenin
were accidental and suicidalwith the
major cause of death intoxication with
pesticides.This is going well with the
pattern of agriculture that distribute more
in the North of the West Bank (Jenin,
Nablus, Tulkarm) rather than the South.

CONCLUSION

Death registration is a vital source
of data collection for epidemiological
research, development and
implementation of policy for health
improvement. However, death

registration system in Palestine; like
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many other developing countries; is
incomplete or unreliable in determining
cause and manner of death. Autopsy
which involves external and internal PM
examination is a more reliable method to
uncover possible hidden causes of death
where itcan reveal the actual manner and
cause of death. Results of this study can
be used to adequately support policy
development and implementation.

RECOMMENDATIONS

As the majority of deaths were

natural or unwitnessed (died outside
hospitals), this probably refers to a weak
health system. Therefore, we recommend
health system development in elderly and
in chronically ill.

Most accidental deaths were
children, most homicides and natural
deaths were middle aged, and most
suicides were adults.These age-related
increases in injury rates highlight the
vital role of raising national health
awareness and  establishment  of
preventive programs in order to decrease
injury rate.Since most of cases were from

villages, improving health care system in

rural areas as well as increasing
awareness campaigns with toxins and
proper storage methods for agricultural
pesticides is recommended.
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