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INTRODUCTION

According to the reports from the World Health
Organization (WHO), almost 90% of deaths due to
injuries occur in low/middle-income countries, and this
situation will continue to represent an important global
health problem in the upcoming years.1 Among the
many reasons why trauma is so devastating in many
low/middle-income countries are the inadequate
systems of hospital and community-based emergency
care in place in these countries.2-4

Due to the lack of pre-hospital triage and emergency
medical systems in developing countries, especially in
their rural areas, casualties don't receive necessary
medical first aids in the field, and  are often transferred
by their relatives to the nearest urban hospitals. In the

mentioned rural districts, there are only small healthcare
facilities, while their staff do not have formal medical
training and in case of a traumatic patient, they are
unable to perform necessary pre-hospital initial medical
cares.

One of the most important causes of morbidity and
mortality in patients with traumatic injury  is hemorrhage,
which is considered as the second most common
cause of death in the pre-hospital settings.5,6 Massive
hemorrhage can lead to hypovolemic shock, which can
cause permanent damage to essential organs and may
result in multiple organ failure and death.7 Time is one
of the most critical parameters for a patient with a
penetrating trauma who has internal or external
bleeding. Delay in receiving emergency care may lead
to irreversible situations like hypovolemic shock.

In response to high mortality rate in rural areas of low-
income countries and insufficient pre-hospital trauma
care systems, different investigators have developed
training courses for villagers in accordance to local
conditions and resources to improve trauma survival.
Husum et al. in their study, which lasted 4 years inside the
rural areas in Cambodia and Kurdistan (Northern Iraq),
reported a significant reduction in trauma mortality after
conducting grass-root training programs for local
villagers.8,9
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The aim of this study was to evaluate the effect of
animal model based medical training courses for local
health care providers and educated villagers of
"Mehran" city; on improvement of the physiologic
conditions and the prognosis of patients with penetrating
trauma injuries. 

METHODOLOGY

This study was conducted in Mehran and its five rural
districts during a 3-year period (2002-2004). Ilam
province, especially Mehran city and its neighbouring
rural districts, located in western Iran on the border line
between Iran and Iraq, has been one of the major battle
fields during Iran-Iraq war (1980-1988) and postwar
casualties from landmines.10 

Initially, the project's investigators performed basic and
advanced life support courses in two separate sessions
for 76 local healthcare providers and educated villagers
who had ability of writing and reading as rural first
responders. Each of these course lasted for nearly 40
hours during a week period.

Essential basic life support procedures were instructed
through lectures and after finishing this stage, advanced
life support training was performed, using animal
models. Because all participants in this study were
Muslims, a goat was anesthetized at first and then
slained. After laparotomy and finishing of the education
course, the meat of the animal was distributed to the
contributors and the poor people. Then, different
interventions such as Cardiopulmonary Resuscitation
(CPR), controlling of hemorrhage, fluid resuscitation,
venous line access, and other procedures were
practiced by the trainees. At first, CPR was practiced
and educated on a plastic mannequin by
anesthesiologist. The practical aspects of CPR like
intubation, cardiac massage, cricothyrotomy etc. were
practiced on the animal. At the end of the course, all of
participants were given a first aid bag containing
necessary equipments like regular and elastic
bandages, sterile gauze pads, irrigation syringe,
crystalloid solution, splint, and angiocath. There were no
medications in those bags.

For evaluation of the physiologic condition of each
casualty, Physiologic Severity Score (PSS), which has
been applied in previous similar researches and is an
easy index for calculation was used.11 It is a
summarized form of Revised Trauma Score (RTS,
Table I). To determine the severity of injuries, AIS
(Abbreviated Injury Scale) and ISS (Injury Severity
Score) were used. The abbreviated injury scale is a
simple numerical method for ranking and comparing
injuries by severity. The AIS divides the body into six
separate regions (head and neck, face, thorax,
abdomen, visceral pelvic contents, bony pelvis and
extremities) and assigns each a severity value

(from 1  for minor to 6-nearly always fatal). The score is
calculated by squaring and summing the three highest
severity scores on the abbreviated injury scale from
different body regions (1-8, mild; 9-15, moderate; >15,
severe; range of 1-75).12-14

Casualties were classified in two groups. The first group
received pre-hospital in-field medical first cares by the
trained group in this study before transportation to
Mehran's emergency center and then Ilam University
Hospital, which is the main provincial trauma center.
The second group consisted of patients who had no
chance of receiving initial medical cares and were taken
directly to the Ilam's hospital by their relatives, mainly
using private car. 

Data collection was performed by using two separate
checklists for each of two studied groups. The gathered
information concerned patients' demographics,
mechanism of injury, received initial first cares, vital
signs, consciousness level. For the patients in the first
group, needed information for calculating PSS was
gathered twice (at Mehran's emergency center and then
at Ilam's central hospital); whereas for the second group
PSS was calculated only in Ilam's central hospital.
Information collection was performed by skillful and
trained nurses; then PSS and ISS calculations were
done by a single surgeon. Descriptive indices including
frequency (percentage), mean and Standard Deviation
(SD) was used to express data. For comparing the
variables between two groups, the paired t-test and Chi-
square test were used to calculate p-values. Confidence
Interval (CI 95%) was also calculated for significant
differences of PSS and ISS between two studied
groups. All analyses were performed by SPSS software
for windows (ver. 11.5). 

The Ethics Committee of the Baqiyatallah Medical
Sciences University confirmed the protocol of the study.

RESULTS

This study involved a total of 641 casualties. Thirty
persons died at the scene and did not receive any
medical care. In addition, 140 injured people who were
transferred to the Mehran's emergency center after
receiving in-field first medical cares were discharged
due to mild or moderate severity of their injuries and
were not transferred to the Ilam University hospital. As a
result, 471 injured persons were followed until the end of
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Table I: The simplified PSS in which the Glasgow Coma Scale  
component is replaced by a five-level scale of consciousness.

4 3 2 1 0
Respiratory rate 
(breaths/min) 10-24 25-35 >35 1-9 0
Systolic blood
pressure (mm Hg) >90 70-90 50-69 <50 No pulse
Level of
consciousness Normal Confused Responds  Responds No response

to  sound to pain only

 



the study. There was 226 (47.9%) cases in the first
group [210 men (93%), 16 women (7%)] and 245
(52.1%) patients constituted the second group [187 men
(76.3%) and 58 women (23.7%)]. The mean age of
casualties in first and second group  was 30 and 28.5
years, respectively.

Table II represents the mechanism of injury in two
groups, separately. As shown, vehicle accidents were
the major cause of injuries in both groups.

Different initial medical cares, which were provided in
the field by the trained local first responders for the first

group of casualties, are presented in Table III.

In the first group, the mean (SD) measured PSS on
arrival to the Mehran's emergency center was 6.408
(0.785). After transportation to the Ilam's central
hospital, the second measurement of PSS was done,
which revealed mean (SD) of 7.505 (0.799). This
increase was statistically significant (95% CI: 0.9 to 1.2).

As mentioned earlier, for the second group, PSS
variables were recorded only once on arrival to the
Ilam's hospital. The mean (SD) PSS in this group was
6.799 (1.246) which had a significant difference in
comparison to the measured PSS at Ilam's hospital of
the other group (95% CI: 0.3 to 0.9).

Different levels of ISS (mild, moderate, and severe) in
two groups are presented in Table IV. The mean (SD)
ISS of the first and second groups were 10.36 (6.02) and
10.6 (9.08), respectively, which didn't show any
significant statistical difference (95% CI: -1.2 to 1.8).

Blood was transfused to 15% and 20% of first and
second group patients, respectively. According to the
findings, 83 patients (17.6%) of all referred patients to
the provincial trauma center received between 1 to 5
units of whole blood. Of those patients, 40 (48.2%)
cases sustained injuries from car accident, 25 (30.1%)
from landmine explosions, and the remaining 18
(21.7%) patients had penetrating injuries as a result of
gunshot.

Seven patients (3%) in the first group died during
hospitalization 3 from car accident, 3 from gunshot
injury, and one patient with injuries due to landmine
explosion. In the other group, 18 (7.3%) patients died,
16 of whom had suffered from injuries as a result of car
accident, and 2 other patients had been shot (p=0.051).

DISCUSSION

Every day around the world 16000 people die from
injuries. For every person who dies of injuries, several
thousand injured persons survive and many are left with
permanent disabling sequelae.15 This problem is even
more serious in rural areas of low/middle-income
countries which have been war zones for long periods
and where large unmapped fields of landmines are
concentrated. Furthermore, the lack of trained health-
care providers, inadequate access to emergency
response systems, unpaved roads for transferring the
casualties, constrained resources, etc. have made these
areas the most reported casualty areas with pre-hospital
mortality rates as high as 40-50%.16,17 So any decision
to create or improve trauma systems should be in
accordance to the conditions and available resources
of the region. In addition, it should be affordable,
sustainable and immediately transferable to other
similar locations and situations.

The main purpose of this study was to perform life
support training courses for healthcare workers and
local villagers to improve their ability to handle patients
with penetrating trauma injuries. Controlling hemorrhage
is the most commonly performed medical care. Thus, it
is necessary to implicate the importance of appropriate
training  and learn suitable ways of bleeding control
during such courses. In the present study, lack of
medical first cares in early stages of an accident, which
led to penetrating injuries, resulted in more bleeding and
blood transfusion become absolutely necessary. The
first group, which received first medical care, needed
less blood transfusion in comparison to the other group.

According to the results of this study, the casualties
which received first medical cares in the field, before
transportation to a hospital, had higher PSS than the
ones who were carried to hospital directly without
receiving any care.
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Table II: Mechanisms of penetrating injuries in both groups during the
study period.

The first group The second group Total 
(n=226) (n=245)

Car accident 94 (71.6%) 196 (80%) 290 (61.6%)
Landmine explosion 83 (36.7%) 26 (10.6%) 109 (23.1%)
Gunshot injury 49 (21.7%) 23 (9.4%) 72 (15.3%)
Total 226 (100%) 245 (100%) 471 (100%)

Table III: Distribution of different in-field first medical cares provided 
by local first responders before transportation to the 
Mehran's emergency center.

First medical cares Frequency Percentage
Controlling of hemorrhage 308 40.6%
Warming-up the casualty 226 29.8%
Changing of position 205 27%
Opening airway 19 2.6%
Total 758 100%

Table IV:Distribution of injured patients in two studied groups 
according to the severity of their injury.

The first group The second group
ISS (n= 226) (n=245)

Mild (< 8) 75 (33.2%) 117 (47.8%)
Moderate (8-15) 98 (43.4%) 64 (26.1%)
Severe (>15) 53 (23.4%) 64 (26.1%)
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Regarding ISS measurement, no significant difference
was observed; it means that there was similarity in the
severity of sustained injuries between two groups.

It is necessary to set up CPR training courses in order
to decrease mortality of penetrating injuries with
bleeding. In our experience, practical activities on
animal models and providing simple interventions like
intravenous fluid therapy had notable effects in reducing
the mortality and improving physiologic condition of a
traumatic patient before he arrives to a hospital.
However, ethical aspects of such trials must be tailored
to the socio-cutltural norms of the concerned society.

Causes and consequences of injury and trauma vary
from country to country. Thus, prevention and treatment
strategies should be tailored accordingly.

CONCLUSION

Performing life support courses in rural areas of low-
income countries, where there is no pre-hospital triage
and emergency medical system, and providing classic
resuscitative measures are limited, has a marked impact
on improving the prehospital physiologic condition of
patients with penetrating injuries.
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