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ABSTRACT

Background and Rationale: Trauma is a wound or injury caused by mechanical
or physical factors. Trauma is a medical case with legal implications. Revolution of
Egypt in the 25th of January 2011 was accompanied by dramatic changes in the
Egyptian community attitudes that certainly had legal implications. Aim of the study:
was to assess the changes in the medico-legal pattern of hospitalized trauma cases with
evaluation of the homicidal cases concerning the cause and the final outcome
especially in the post-revolution period. Participants and Methods: This study was a
retrospective one that included 1527 hospitalized trauma cases who were collected
from Trauma Unit of Assiut University Hospital in the period between January 2010
and December 2016. All the needed data was collected from health information system
database of the Trauma Unit after taking the official consent from the unit director.
The collected data included basic demographic data, cause of injury, mechanisms,
mode and outcomes of trauma in all hospitalized cases. Results: 1527 hospitalized
trauma cases were collected; mean age was 25.39 = 15.4 years, male: female ratio was
(6.6:1). The annual number of trauma cases was almost equal in the first 5 years then
decreased gradually after that. Homicidal mode (assault from others) was
approximately doubled from 22.6% in 2010 (before revolution) to 40.5% in 2011 and
38.0% in 2012 (after revolution), then decreased gradually in 2014 till 2016, also
firearm injuries increased from 9.6% before revolution (2010) to 14.3% in 2011 and
jumped to 31.0% in 2012 and 37.3% in 2013 then, decreased gradually after that. The
accidental mode road traffic accident decreased from 40% before revolution to 26%
and 20% in 2011 and 2012 respectively (after revolution). Conclusions: January 25th
Egyptian revolution clearly changed the medico-legal pattern of trauma; from
accidental pattern (road traffic accidents & falls) before revolution to homicidal
pattern (assault from others & firearm injuries) in the post revolution period.
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INTRODUCTION

Injuries  represent a  major
preventable, epidemic, non-
communicable and growing public
health worldwide problem in the
present century (Murray and Lopez,
1997). Violence affects a significant
proportion of the population. It

threatens the lives as well as physical
and mental health of millions of people,
overburdens healthcare  systems,
undermines human capital formation,
and slows economic and social
development (Aldinger et al., 2011). It
is the leading cause of mortality and
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disability during the first four decades
of life (Mann and Russell, 1991).

Clinically a wound is produced
when there is a breach in the anatomical
continuity of the skin or mucous
membrane with or without damage of
the underlying tissues. Law enforcing
officers may send the wounded victims
for routine treatment and necessarily for
medico-legal reports. Occasionally the
victims from their own selves request
the attending physician to issue medical
reports which will be needed to start a
legal action against the accused persons
(Barek and Haque, 2013). Attending
physicians have a duty to evaluate cases
of medico-legal trauma and to transmit
judicial findings to the appropriate
judicial authorities in accordance with
accepted procedures (Korkmaz et al.,
2012). In reporting trauma cases, the
clinical state of the victim with full
description of the wounds are noted and
an opinion regarding their legal state
I.e. whether serious or simple, age of
the injury, type of the weapon that
causing the injury all these help the
court to give its judgment ((Mant, 1984
and Saadat et al., 2011).

Trauma presents with a variety of
injuries and problems that demand
rapid evaluation, discussion and
intervention to save the life and prevent
permanent disability. Injuries are
classified as intentional or
unintentional.  Unintentional injury
includes injuries related to traffic, falls
and drowning. Intentional injury
includes interpersonal violence and
homicide (Tabish et al., 2004). The
Egyptian  revolution  carries a
challenging transition phase, starting
out with problems such as low foreign
direct investments (FDI), a high budget
deficit, a high debt rate, a high
unemployment rate, a high poverty rate,
and a low standard of living (Abdou

and Zaazou, 2013). During the
revolution, the level of security in
general and the efficiency of the
security system have decreased in
urban as well as rural areas; 4000
police vehicles were destroyed, thereby
affecting mobile security capacity.
Several segments of society have
control over weapons which were
confiscated from police stations, and
smuggled through tunnels from Gaza,
or through the boarders from Libya.
Car thefts, thugs’ criminal actions, and
the looting of antiquities have increased
immensely (Ottaway, 2011).

AlIM OF THE WORK
The study aimed to assess the
pattern of trauma in the admitted and
hospitalized cases to the Trauma Unit
to study these trauma cases regarding
types and mechanisms with special
emphasis of the post-revolution period.

RESEARCH METHODOLOGY

The study is a retrospective study
conducted in the trauma unit of Assiut
University Hospital, Assiut, Egypt.
Trauma Unit of Assiut University
Hospital of Upper Egypt is considered
as the central unit of trauma in Upper
Egypt, to which injury cases are
referred from all Upper Egypt and Red
Sea Governorates. Assiut University
Trauma Unit is a tertiary unit which
receives all referred trauma cases that
need special care from all medical
facilities in Upper Egypt. Data of the
admitted injury cases during the period
between the start of January 2010 and
the end of December 2016) were
obtained from the database office at the
Trauma Unit of Assiut University
Hospitals. Data registration was done
by the residents at the Trauma Unit and
data entry was performed by well
trained personnel.
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The collected data included basic
demographic data (age, sex, residence,
occupation), duration of admission,
mechanism of trauma (Firearm injury,
motor car accident, assault from others,
falls, animal bite), mode of the injury
(accidental, homicidal or suicidal) and
the outcome of injury (death,
improvement, escape before
intervention or discharge on demand).

Ethical consideration:

Official consent from director of
the Trauma Unit of Assiut University
Hospital was obtained to take all
needed data from the electronic health
information system database. The
obtained data were confidential and for
the purpose of the scientific research
only. The study protocol was approved
by the ethical committee, Faculty of
Medicine, Assiut University, Egypt.

Statistical analysis:

Data were tabulated in an Excel
sheet (Microsoft office 2010), then
were  analyzed using advanced
statistical package for social sciences
(SPSS version 22) (SPSS, Inc,
Chicago, IL). The results were
expressed as frequency and percent in

qualitative data and mean * SD for
guantitative data. Chi- square test was
used for comparison of qualitative data,
p values less than 0.05 were considered
statistically significant.

RESULTS

Table (1) showed that the total
number of patients admitted to the
Trauma Unit in the 7 years period was
1527 patients; 86.5% males and 13.5%
females, with male to female ratio (6.6:
1). The annual number of trauma
patients was almost equal in the first 5
years ranged from 14 to 17 % but this
number reduced to 11.9% in 2015 then
reduced to 9% in 2016. The age of the
admitted patients ranged from one year
up to 88 years with mean age of 25.39
+ 15.4 years. The table also showed that
students and workers represented up to
50% of the patients (26.3% and 23.1%
respectively) followed by no work 17%
and farmer 13.6%. More than three
guarters of the patients were from
Assiut governorate and about one
quarter (24.5%) were from outside
Assiut.

Table (1): Demographic data of hospitalized injured cases in the studied period (2010-

2016)
Variable Cases = 1527 No. (%)
Year
o 2010 (before revolution) o 270 (17.7)
o 2011 (after revolution) o 237 (15.5)
o 2012 . 245 (16.0)
o 2013 3 236 (15.5)
o 2014 . 220 (14.4)
o 2015 . 181 (11.9)
o 2016 . 138 (19.0)
Sex
o Male . 1321 (86.5)
o Female o 206 (13.5)
Age: mean = SD (range) o 25.39 £ 15.4 (1 :88)
Duration of admission: mean + SD (range) . 8.2+8.8(1:120)
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Occupation of the cases

o no work o 259 (17.0)
o child o 54 (3.5)

o student o 401 (26.3)
o worker o 353 (23.1)
o employer o 144 (9.4)
o male child o 95 (6.2)

o farmer o 207 (13.6)
o retirement o 11 (0.7)

o prisoner o 3(0.3)

Fig (1) showed that assault from
others took the upper hand in all
mechanisms and represented 29%
followed by road traffic accidents and

firearm injuries (28% and 26%
respectively), fall  from  height
represents 15% and finally animal bite
2%.

m Assault from others
® Trafficroad accidents
= Firearminjury

= Falls

= Animal Bite and others

Figure (1): Causes of trauma among hospitalized injured cases in the studied period

(2010: 2016).

Fig (2) showed final outcome of
admitted trauma cases irrespective of
its cause and revealed that 77.3% of the
admitted cases improved, 15.7% died,

5.9% escaped before intervention,
while 1.2% of patients discharged on
demand.
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Figure (2): Distribution of different outcomes of trauma in the hospitalized injured

cases in the studied period (2010: 2016)

Fig (3) revealed that assault from
others approximately doubled from
22.6% in 2010 (before revolution) to
40.5% in 2011 and 38.0% in 2012
(after revolution), also firearm injuries

to 14.3% in 2011 and jumped to 31.0%
in 2012 and 37.3% in 2013, while road
traffic accident decreased from 40%
before revolution to 26% and 20% in
2011 and 2012 respectively (after

increased from 9.6% before revolution revolution).
45
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40 == Road traffic accidents
e ' . === Firearminjuries
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Figure (3): Trend of different causes of trauma among hospitalized injured cases in

the studied period (2010: 2016)
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Table (2): showed that there was a
statistical significant difference
between the different causes of trauma
in the hospitalized injured cases in the 7
years study period (p = 0.0001). This
difference appeared clearly in assault
from others which doubled from 22.6%
in 2010 (before revolution) to 40.5% in
2011 and 38.0% in 2012 (after
revolution), also firearm injuries
increased  from 9.6% (before
revolution) to 14.3% in 2011 and
jumped to 31.0% in 2012 and 37.3% in
2013(after revolution).

Pairwise comparisons by chi square
test was done to detect the difference
between each two mechanisms in every
year, it revealed statistical significant
differences between each pair of all
mechanisms in 2010 except between

assault from others and animal bites as
both have the same superscripts a, also
showed a statistical significant
differences between each pair of all
mechanisms in 2011 except between
fall from height and animal bites as
both have the same superscripts abc. In
2012, there was statistical significant
differences between each pair of all
mechanisms except between assault
from others and firearm injuries as both
have the same superscripts a. In 2013;
there  was  statistical  significant
differences between firearm injuries
and the other 4 mechanisms, in 2014
firearm  injuries was statistically
significant different from the other
mechanisms except animal bites, while
in 2015 and 2016 the overall difference
was not statistically significant.

Table (2): Distribution of different causes of trauma in the hospitalized injured cases

in studied period (2010: 2016)

Year of | Assault Road traffic | Firearm Fall Animal bite P. value
the from others | accidents Injuries from height | and others (Sig.)
trauma | (n=446) (n=420) (n=399) (n=229) (n=33)
No. (%) No. (%) No. (%) No. (%) No. (%)
2010 61(22.6)° | 107 (39.6)% | 26(9.6)¢ | 66 (24.4)%° 10 (3.7)® | <0.0001**
2011 96 (40.5)% | 64 (27.0)® | 34 (14.3)¢ | 38 (16.0)3c | 5(2.1)%°c | <0.0001**
2012 93 (38.0)% | 51(20.8)° | 76(31.0)2 22 (9.0)¢ 3(1.2)® <0.0001**
2013 57 (24.2)® | 58(24.6)® | 88(37.3)% | 31(13.1)" 2(0.8)° 0.0006**
2014 47 (21.4)® | 55(25.0)° | 82(37.3)® | 31(14.1)° 5(2.3)2 0.001**
2015 56 (30.9) 49 (27.1) 50 (27.6) 22 (12.2) 4(2.2) 0.82NS
2016 36 (26.1) 36 (26.1) 43 (31.2) 19 (13.8) 4(2.9) 0.62NS

Chi square test was used in all comparisons

a, b, ¢ Values in the same row with different superscript are significantly different and
those with the same superscripts are not significant
** Significant (p<0.01).

NS: Not significant.

Table (3) showed outcomes of
trauma cases in its different causes and
revealed that death was more from road
traffic accidents (38.1%) followed by
firearm injuries and assault from others
(32 and  20.1%  respectively),
improvement was more in assault from

others (31.6%) followed by road traffic

accidents and  firearm  injuries
(approximately 25% in both) with
statistical significant difference

between different outcomes in different
causes of trauma (p = 0.0001).
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Table (3): Different outcomes among different causes of trauma in hospitalized

injured cases

Assault Road traffic | Firearm Fall from | Animal bite

Outcome of from others | accidents injuries height and others P-
Cases No (%) No (%) No (%) | No (%) No (%) | Value
Improved 373 (31.6) | 294 (24.9) | 299 (25.3) | 189 (15.8) 28 (2.4)
Death 48 (20.1) 91 (38.1) 78 (32.6) | 21(8.8) 1(0.4)

Escaped Before
intervention

20(22.5) | 29(32.6) | 18(20.2) | 19(21.3) | 3(3.4) | 0.0001

Discharge On
demand

5 (27.8) 6(33.3) | 4(222) | 2(11.1) 1 (5.6)

Chi square test was used

Table (4) showed that firearm
injuries were more common in males
(27.2%) than female (19.4%), Assault
from others was also more in males
than females (30.1 % and 23.8%

respectively) while, fall from height
was more in females (25.2%) than
males  (13.4%)  with  statistical
significant difference between different
causes of trauma (p = 0.0001).

Table (4): Sex distribution in different causes of trauma among hospitalized injured

cases
Assault from Roa_d Firearm Fall from Anlmal
Sex others trgfﬂc injuries height bite and P-
accidents others Value
No (%) No (%) No (%) No (%) No (%)
Male 397 (30.1) 362 (27.4) | 359 (27.2) | 177 (13.4) | 26 (2.0) 0.0001
Female 49 (23.8) 58 (28.2) 40 (19.4) 52 (25.2) 7 (3.4) '

Chi square test was used

Table (5) showed that more than
55% of the hospitalized injured cases
were homicidal cases including all
cases of assault from others and all
firearm injured cases except one case.

Accidental mode included road traffic
accidents, animal bite, and all cases of
falls from height except one case, while
suicidal mode was two cases only one
firearm and one falls from height.

Table (5): Mode of trauma among hospitalized injured cases in the studied period

(2010: 2016)

Mode of trauma

Cases = 1527
No. (%)

Homicidal
Accidental
Suicidal

844 (55.3)
681 (44.6)
2 (0.1)

DISCUSSION
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Revolution of Egypt in the 25th of
January 2011 was accompanied by
dramatic changes in the Egyptian
community consequently; these
changes played an important role in
changing the pattern of trauma
regarding its demographic criteria,
etiology, mechanism, mode, and final
outcome. The years after January 25th
revolution were characterized by
disturbance in the political safety, lack
of general security and escape of
prisoners from prison, together with
increase in the rate of violence all over
the country and increase in the usage of
unlicensed weapons in addition to,
increase in the armed robbery by 12
times, furthermore killings almost
doubled; reached two thousand cases a
year which was not more than a
thousand cases per year before the
revolution (Saad et al., 2016).

The total number of patients
admitted to the trauma unit in the 7
years period (2010-2016) was 1527
patients; 86.5% males and 13.5%
females, with male to female ratio of
(6.6: 1) as shown in table (1). This
finding was logic as males are more
subjected to trauma due to their
mobility, moreover males are more
likely than females to be involved in
violent activities and motor vehicle
crashes and often sustain more severe
injuries  compared to  females.
Furthermore, when we check the sex
pattern of trauma as shown in table 4,
we found that homicidal mode of
trauma (firearm injuries and Assaults
from others) were more common in
males than females although, accidental
mode of trauma (falls and road traffic
accidents) were more in females than
males (p = 0.0001), this finding
supported our postulation that we
mentioned about male tendency to

violence which increased and enriched
after January 25" Revolution.

The obtained ratio was much higher
than that previously obtained by
Mahran et al. (2013) in a similar
study; conducted in the same place
(Assiut University Trauma Unit) but
before revolution in 2009. They
reported that male to female ratio was
3: 1.The mean age of the hospitalized
trauma cases was 25.39 + 15.4 years;
this indicated that adults were more
susceptible to trauma than others. This
result provided the evidence that young
adults were an important group at risk
for injuries, as they are usually very
active and mobile and often constitute a
great percentage of the economic force.
Similar results were obtained in other
studies previously conducted by An
Egyptian injury surveillance report in
2009 as well as by other studies in
South Africa and Nigeria (Bruce et al.,
2003),

One of the most important findings
in the study is that the total number of
hospitalized injured trauma cases in
each year was almost the same before
and after the 25™ January revolution or
even reduced after the revolution as
shown in table (1), this spotlights our
vision to analyze the causes and modes
of such trauma in each year seeking for
difference in causes and modes before
and after revolution which may be
attributed to social and political
circumstances that accompanied
revolution, the same table showed that
total number of trauma cases decreased
from 270 before revolution to 220 in
2014 and further decreased to 181 in
2015 and markedly decreased to 138 in
2016 (after revolution), this reduction
may be attributed to community and
political stability after 2014 which
accompanied the election of the legal
president of Egypt and applying the
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constitution rules after its establishment
and election of the parliament members
which has great impact on law
enforcement. In the same table we
found that, students and workers
represented up to 50% of the cases
(26.3% and 23.1% respectively), which
may be related to continuous movement
and traveling of both students and
workers subjecting them to different
causes of trauma especially road traffic
and assault from others than other
occupations.

The results of the current study
pointed to change in the pattern of
hospitalized injuries; assault from
others ranked as the first type of injury
as it occurred in 29% of cases followed
by the road traffic accidents in 28% of
cases (second cause). Firearm injuries
ranked as the third cause (26%), the
falls from height came as the fourth
(15%) and lastly the animal bite in 2%
of cases.

Assault from others approximately
doubled from 22.6% in 2010 (before
revolution) to 40.5% in 2011 and
38.0% in 2012 (after revolution) then
markedly reduced to 24.2% and 21.4%
in 2013 and 2014 respectively (table 2
and figure 3). This could be explained
by the stable political and security
circumstances in the year 2010 before
the revolution but after the start of
revolution events, political conflicts
arouse and members of these political
groups used violence to express their
opinion  in  political  struggles,
furthermore fragility and destruction of
police forces infrastructures and
burning of the police stations with
destruction of courts with its official
documents together with lawlessness of
the whole Egyptian society due to lack
of Punishment, all these community
and social changes pave the way to
aggressive behavior and subsequently

increase the frequency of assault from
others mode of trauma after revolution.
What boosted this assumption was that
the frequency of assault from others
markedly decreased in 2013 and 2014
when the police forces retained its
stability and organizations.

This results mismatched with the
result of Mahran et al. (2013 and
2016) study that was conducted in the
same region before revolution and
aimed to describe the pattern of
hospitalized injuries between 2002 to
2009; they concluded that falls were the
commonest cause for hospitalized
injured cases, followed by transport
accidents and then exposure to
inanimate mechanical forces which
ranked as the third cause. Furthermore,
our results were not in agreement with
the Egyptian injury surveillance report
in 2009 in which falls from height was
ranked as the first leading cause of
injuries in 2009 (WHO, 2012a).

Within the last two decades, the
civilian gunshot injury incidence and
their ensuing mortalities have been
increased worldwide. Regarding the
etiology, firearm injuries are usually a
result of assaults or homicides in lower
income countries but in high income
countries it may be due to suicides.
Looking to the frequency of trauma
cases before and after revolution, it was
found that number of trauma cases were
almost equal in the first 5 years ranged
from 14 to 17 % but this number
decreased to 11.9% and 9% in 2015 and
2016 respectively. On the other side,
firearm injuries increased from 9.6%
before revolution to 14.3% in 2011 and
jumped to 31.0% in 2012 and 37.3% in
2013 respectively (P = 0.0001) as
revealed in table 2 and figure 3. All
these numbers are markedly higher than
that reported by Mahran et al. (2013)
that revealed that gunshot injuries
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represented only 3% of hospitalized
injured cases, this marked increase in
the frequency of firearm injuries after
revolution seemed to be sustained and
not decreased even after 5 years of the
revolution, this may be related to the
smuggling of horrible amounts of all
kinds of arms and weapons that were
delivered to our community without
any restrictions from the surrounding
countries especially Libya and Sudan.
Furthermore possession of different
forms of weapons is one of the most
established traditions in Upper Egypt
society especially Assiut. After the 25™
revolution almost all houses in Assiut
and the surrounding places have
weapons, this together with the unstable
security conditions pave the way for
recovery of the phenomenon of revenge
among families which already has its
impeded roots in the study region. All
these factors explained the marked
increase in firearm injuries in the
studied cases after the 25" Revolution.
Egypt has the highest road traffic
injuries fatality rate in the Eastern
Mediterranean Region. Globally road
traffic injuries are predicted to become
the seventh leading cause of death by
2030 (Puvanachandra et al., 2012). In
this study, road traffic accidents came
after assault from others and
represented 28 % of injured
hospitalized cases, this percentage was
lower than that mentioned in a similar
study in  Assiut Trauma Unit
(31.1% )(WHO, 2012b). Firearm
injuries were almost equal to road
traffic accidents as a cause of
hospitalization. We assumed that
January 25" Revolution changed the
pattern of trauma from accidental mode
of road traffic accidents and falls to
homicidal one in the form of assault
from others and firearm injuries.
Furthermore, road traffic accidents

were the first cause of deaths among
the hospitalized cases with more than
38% in this study as well as in many
other studies (Solagberu et al., 2003
and Gururaj, 2005) followed by
firearm injuries and Assault from others
(32 and 20.1% respectively) as shown
in table (5). Deaths from homicidal
mode of trauma represented more than
55% of deaths which was much higher
than any period before table (5).

CONCLUSION

Pattern of trauma in hospitalized
patients changed dramatically after the
January 25" Revolution from the
accidental mode of trauma (Road traffic
accidents and falls) to Homicidal mode
(Assaults from others and firearm
injuries), this change in pattern to a
great extent was related to the political
and  security instability  which
accompanied the years of revolution.
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