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ABSTRACT

Background

It is a common goal among emergency medical systems all over the world to respond as
fast as possible to the scene of emergencies in order to improve patient outcome. The
study was done to assess whether ambulance response time has an influence on pre-

hospital trauma survival.

Method: A retrospective cross sectional study whereby data from trauma patients
transported by ambulances belonging to the National Ambulance Service from January to
December 2014 in the Greater Accra Region were reviewed. Chi squire test was
conducted to test an association between emergency response time and pre- hospital
trauma survival. Logistic regression was also used to determine if ambulance response
time is a significant predictor of survival after controlling for age, sex, level of

consciousness and types of injuries.

Results. Out of 20,236 patient transported in the region, 652 trauma patients were
included in the study. The proportion of the patients who survived pre-hospital trauma was
98.8%. The proportion of patients who were responded to within 8 minutes response time
is 36.7%. The mean response time of the patients was 16.9 minutes with standard
deviation of 0.68 and confidence interval of 15.6 to 18.2. The median time for an
ambulance to receive a call for an emergency through to the time the patient is handed
over to the hospital was 82 minutes (transportation time). The median time spent in
managing patients on the scene of emergencies was 17 minutes. Pre-hospital trauma
survival was associated with response time, when it was modeled as a continuous variable
with odd ratio of 0.95 and confidence interval of 0.92 to 0.98 and a p-value of 0.001 after

adjusting for age, sex, level of consciousness and types of injuries.



Conclusion

There is a high trauma patient’s survival rate among victims of accident attended to by an
ambulance in Ghana. The emergency response time in Ghana is twice higher than the
national target of 8 minutes. The 90% of response times to the scene of emergencies
within 8 minutes standard was also not achieved by Ghana. As response time to
emergencies increases by one minute, the odds of dying from trauma in pre-hospital
setting increased by 5%. In other words, there is a 95% chance of surviving pre-hospital

trauma at every one-minute decrease in response time to an €mergency scene.

Emergency response time should be reduced in order to improve survival at the scene of

emergencies



LIST OF ABBREVAITIONS

ALS Advanced Life Support

BLS Basic Life Support

CEO Chief Executive Officer

CPR Cardio Pulmonary Resuscitation

EMT Emergency Medical Technician

EMS Emergency Medical Service

KATH Konfo Anokyie Teaching Hospital

LMIC Lower Middle Income Country

MMTU Motor Transport Traffic Unit

NAS National Ambulance Service

PCR form Pre-hospital Care Form

RT Response time

RRR Right patient, Right treatment and Right
time

uUsD United States dollar

WHO World Health Organisation
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Aurrival at location
Arrive at facility time
Base

Call time to the station

Case Handling time

Distance Traveled

Decapitation

Defibrillation

Dependent lividity

Dismemberment of body

Depart scene time

Response Time

Level of Consciousness

Patient contact time

Pre-hospital

Putrefaction

DEFINITION OF TERMS

The time the Ambulance gets to the scene of an emergency

The time the Ambulance gets to the hospital with the patient
Also known as the Ambulance Station

The time the call made to request for the Ambulance Station

It is the time from having access to patient to handing over to the
hospital (Arrival at location, Patient contact, Depart scene,
Aurrive at facility, and time attended to)

The distance covered by the Ambulance during transport

When the head is cut off

Delivering therapeutic dose of electricity to the heart

The pooling of blood in the body after the heart has stop beating
To cut the body in to parts

The time the ambulance takes off from the scene of an
emergency

The time from when an emergency call is received to when an
the Ambulance arrives at the scene of emergency

Patient mental status, whether they respond spontaneously(alert),
verbal, pain, and unresponsiveness

The time access of the patient is made, (treatment usually begins
here)

Period of emergency medical service management of cases
before transferring to the hospital

It is the decomposition of organic matter. It is the fifth stage of

death
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Triage

Time attended to patient

Trauma

Rigor mortis

Sorting out patients according to the degree of urgency for
priority of treatment and transport

The time a transfer of patient is made to the hospital department
Trauma is injury to a biological organism caused by physical
harm from external source

Stiffening of joints and muscles of a body few hours after death
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CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

On May 9™ 2001, the need for an ambulance service in Ghana became a reality when the
Accra Sports Stadium disaster that claimed the lives of about 126 people in the country
occurred. As a result of the unfortunate incident, the National Ambulance Service (NAS)
was established with the core mandate of providing efficient and timely emergency
medical care to the sick and injured in 2004. In 2011, the health institutions and facilities
act was passed by parliament, which established the ambulance council to regulate it
activities(ACT 829, 2011). With the motto, “timely care saves lives”. NAS has expanded
over time, from seven pilot stations to more than one hundred and thirty (130) stations
from 2004 to 2015. Today, NAS provides pre-hospital emergency care, injury prevention,
inter/intra hospital transfer, and disaster medical response to accident victims of either
road traffic, domestic, or industrial emergencies and transport these victims from the scene

of an incident to an appropriate health facility.

Pre-hospital Emergency Medical Service (EMS) is the first level of treatment given to
patient suffering life threatening conditions by emergency medical technicians (EMT) and
paramedics before they are handed over to the hospital. It is generally assumed that if
emergency medical technicians and paramedics are able get to the scene of emergencies
within a response time of eight minutes, there will be high chances of improving survival

rate of the victims or reducing the rate of deaths at the scene.

Response time is the time from when an emergency call comes to the ambulance station
until the actual time of arrival at the emergency scene by the ambulance crew. As stated in

NAS 2014 annual report, it is one of the key performance indicators in the EMS delivery.



While, transportation time is the time starting from when a call is made to request for an
ambulance until the time a victim is transferred to the hospital. Treatment and stabilization
of patient condition is done in this period. Since definitive care is not administered in the

ambulance, it is essential to expedite patient transport to the hospital.

In 1979, Eisenerg and colleagues found survival benefits with cardiac arrest patients who
were responded to within a response time of 4 to 8 minutes. These patients had early
defibrillation and early cardiopulmonary resuscitation (CPR) (Blanchard et al., 2011).
From this study, many EMS systems worldwide including National Ambulance Service of
Ghana adopted the 8-minute response time for advanced life support (ALS) and basic life
support (BLS) units for responding to life threatening conditions (NAS Annual Report,
2013). In order to achieve this, the use of lights and siren has always been the case to pave
way for the EMS crew in the ambulance to the scene of emergency and to the hospital
(Blanchard et al., 2011). While countries such as the United States, England and Iran are
able to respond to cases within eight-minutes, Ghana’s average response time is seventeen
(17) minutes. By April 2015, more than 75.6% of priority 1 cases ( life threatening ) were
responded to within 8 minutes, while 72.4 % of priority 2 emergencies were responded to
within the same time according to the Emergency Ambulance Services in England
(Annual Report, 2015). This may not be a fair comparison because; these countries
compared to Ghana do not use the same methods to estimate their national response times.
While their calculations are based on the proportion of ambulance responses to the scene
of emergencies within 8 minutes, Ghana is still using averages to do the estimation of

response time to emergency scene.

In Africa, many resources are being invested into expanding EMS delivery to cover the
underserved areas in order to meet the internationally set response time in the EMS

delivery, which does not usually translate into success.
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A study in South Africa reported that a response time target of 90% of all emergencies
within 15 minutes was not achieved despite a high increase of 150% in ambulances (Stein
et al., 2015). Likewise, in Ghana, the average response time of 8 minutes was not achieved

after the gradual expansion of the NAS between 2004 and 2013.

NAS expanded its 23-ambulance stations to more than 120 stations in 2012 with an
average response time of seventeen (17) minutes, which is two times higher than the

national 8 minutes response time target.

Trauma is defined as bodily injury resulting from the application of an external physical
force (Hamilton, et al 2011). It ranges from motor vehicle crashes, falls, gunshot wounds,
burns and blunt assault. It is the leading cause of death between 15 to 45 years group
(Ogunmola et al., 2013). Most trauma cases occur in the pre-hospital settings in the
developing countries. The lives of the active members of these communities in the
developing countries are being lost due to delay in responding to victims on the accident

scene.

Road traffic accident (RTA) is the leading cause of deaths in trauma cases and therefore is
of great interest to the researcher. It has unfortunately earned the name “the neglected
disease of modern society” since much attention has not been given to it. In 1966, the
National Academy of Sciences published a “white paper” report entitled “Accidental
Death and Disability: The Neglected Disease of Modern Society ”, which measured the
magnitude of traffic-related death and disability while clearly describing the weaknesses in
the pre-hospital care in the United States (“NATIONAL SCOPE OF MODEL,” 2007).
This happened many years ago, today the United States has a very robust EMS system

compared to Ghana. The North Dakota Department of health has been collaborating with



the national ambulance service of Ghana, by way of proving training to NAS personnel on

emergency preparedness.

WHO has advocated strongly for countries to develop basic trauma care systems to
address the disproportionate amount of death and disability from trauma in sub-Saharan
Africa (Mould et al., 2013). Putting in place EMS system to respond in a timely manner to

the scene of emergencies has the potential to improve patient’s survival rate.

In Sub-Saharan Africa, EMS is still struggling to grow. South Africa, Ghana and Kenya
represented Africa in the pre-hospital care systems survey in thirteen lower middle-income
countries (LMIC). The study reported that EMS in these three countries were still

underdeveloped, and are unable to meet local needs (Mould et al, 2013).

Taxis, mini buses ("troro™), horses, bicycles, private cars and all forms of transportations
are still used to convey victims of trauma by untrained persons to the hospitals. Sixty
percent (60%) of South Africans use their own means to get to the emergency center and

59.3% of referred obstetric patients self-transported by taxis (Mould et al., 2013).

EMS needs to play an important role by responding in a timely manner to reduce the
negative effect of trauma in communities worldwide. With EMTs and paramedics on the
scene, they will be able to provide wide range of emergency life saving measures
including the following, bleeding control, airway management, fluids and cardio
pulmonary resuscitation, splinting of fractures, spinal immobilization, good lifting
techniques and many more. This can be achieved by implementing the “RRR" of trauma
in an emergency care; thus to transport the Right patient, to the Right hospital, at the Right
time. This ensures that care providers make clinical decisions taking into account the right

patient, to the right hospital, at the right time (Ogunmola et al., 2013).



Writing in the World Journal of Surgery in July 2014, Yeboah et. al stated that a high
proportion of trauma fatalities could have been prevented by decreasing pre-hospital
delays, and ensuring adequate networks to significantly reduce mortality.

Most of the research done to assess relationship between emergency response time and
survival is usually on cardiac arrest patients. When it comes to trauma survival and how it
is related to emergency response time, the evidence is limited. Through the literature
search, there was no study found within Africa that directly assessed ambulance response
time and pre-hospital trauma survival. Among the few studies found were done in the
developed countries. Such is the Alabama study, which assessed the effect to trauma
deaths due to delay. They concluded that Based on their analysis, increased EMS pre-
hospital time appears to be associated with higher mortality rates in rural setting (Phelan et
al., 2008).

Considering the importance in responding to emergencies in a timely manner, the
unwanted effect of trauma deaths and the uncertainty with any association between these

factors in Ghana, it gave the researcher no choice than to explore them.

1.2 Problem statement
Each year, many of the 1.2 million lives lost globally due to trauma could be saved if rapid

and competent pre-hospital services were available at the crash scene(Bigdeli et al., 2010)

Longer response times to emergencies may lead to preventable deaths and affect trauma
patient survival. It is assumed that the sooner the Ambulance reaches the scene of an
emergency, the greater the chances of survival. Delay in transporting patients, mishandling
of trauma victims by untrained persons, inadequately trained staff contributes to high

mortality of 36% in Ghana as compared to 6% in the USA(Oduro, 2015).



In 2012, the number of Ambulance Stations was increased from 24 to 121 stations in
Ghana. This increase was to help reduce the response time to meet the internationally
accepted response time of eight-minutes (8 minutes) and to improve on patient’s survival.
After the increment, the response time target of 8 minutes was still not achieved (NAS

annual report, 2013).

Although huge amount of resources are being used to help reduce response time in Ghana,
it is still not clear to us how the response time influences the pre-hospital trauma survival.
This study seeks to examine whether there is a relationship between emergency response

time and pre-hospital trauma survival.

1.3 Justification

It is a common believe among EMS systems that, faster response time has the potential of
saving lives. However to design EMS systems to meet these response time targets has a
huge economic burden on every nation. In order to plan and to use the limited resources of
the nation productively, there is the need for a research to be conducted to justify why
policies involving substantial amount resource worth investment. With this study, the
relationship of Ghana’s response time and her pre-hospital trauma will be made known.

That will help inform the future developers of response time policies.

There have been many calls by the public for the need for research to investigate in to
response time and deaths from trauma situations such as road traffic accidents and other
disasters in the country. However, in most cases, the only time people get answers to their
request is when we are faced with such a disaster and expects are called to give their

opinions. This research will serve as a reference to interested persons.



Again, majority of the guiding principles of EMS in Ghana are adopted based on research
done outside the African continent, which is sometimes not very compatible with the
reality of prevailing conditions in Ghana. With this study, the Ghanaian patient population
will be assessed in order to reflect the country’s situation. That will help to put in place

response time policies based on the local experiences.

In addition, this study will pave way for further research to be conducted in the area of

emergency response time and patient outcomes.

1.4 Conceptual framework

Figure 1 factors that influences pre-hospital survival

Response Sex Types of
Time Injuries

N !

On- scene time ’ Survival
(death or a life)

/
/

| l 4 :

Transportation ’ Age Level of
time Consciousness

v

The conceptual framework is based on how the following factors influence each other.
Emergency response time, transportation time, time spent on scene, age, types of injuries
and level of consciousness has the potential of influencing pre-hospital trauma survival.
These factors can increase or decrease the chances of survival of trauma patients within
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the pre-hospital setting. Likewise, age can directly have influence on the level of
consciousness depending on whether you are a child adult or an elderly person. The
elderly and children tend to be vulnerable during accident compared to the youth. This is
because, either their body systems are not yet fully developed or their body systems are
degenerating depending on which category you belong to. The types of injuries have the
ability to influence the level of consciousness and pre-hospital trauma survival. The type
of injuries also has the potential of influencing the level of consciousness and trauma

survival.

Delay in response time and time spent on the scene can cause delay in the transportation

time, with may affect patient survival.

1.5 Study objectives
1.5.1 General objective
To determine the relationship between pre-hospital survival of trauma patients and

emergency response time

1.5.2 Specific objectives

» To estimate the proportion of patients who survived pre-hospital trauma

» To determine the average emergency response time in Greater Accra Region

* To determine the proportion of pre-hospital trauma emergency cases that was
responded to within eight minutes

* To estimate the median case handling time in the region

» To assess whether emergency response time is related to pre-hospital trauma

survival
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1.6 Research question
Is there a relationship between emergency response time and pre-hospital trauma survival

rate?




CHAPTER TWO

LITERATURE REVIEW

2.1 The Concept of EMS Response Time

EMS is a system that provides emergency medical care to life threatening condition
patients. A comprehensive EMS system should always be ready twenty-four hours a day
to respond to all types of emergencies in a timely manner. Management of trauma patients
IS supposed to start at the scene of the emergency by first aiders or first responders before
the arrival of the ambulance crew. In many countries, the police and fire services are given
first responder training to compliment EMTs and paramedics on the field to ensure timely
response. Such trainings are not given to them in Ghana. The public is also required to
have some level of first aid training to supplement the system, since timely response is a
shared responsibility. The national ambulance service, the hospital emergency departments

and other private ambulance services render emergency care in country.

There are two main types of pre-hospital emergency medical service systems in the world,
which are the Anglo-American and Franco-Germany EMS systems. Countries around the
world choose one of these systems to provide quality pre-hospital care and transport to
patients (Page, 2013). The Franco-German system, which is also known as “stay and
play”, is a physician-EMS-based system that allows physicians and EMTs to evaluate and
treat a patient at the emergency scene. In this system, patients are usually taken to the
hospital or clinic if further evaluation is needed. By contrast, the Anglo-American model
popularly known as “scoop and run” consists of ambulances with emergency medical
technicians and paramedics trained in basic, intermediate and advanced life support (Page,

2013).
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Ghana practices the Anglo-American system. Physicians are usually not part of the
ambulance crew. The system is based on managing and expediting patient movement to

the appropriate health facility.

Reducing the response time would potentially decrease morbidity and improve survival of
trauma patients. However, the statistical benefits associated with EMS responding to
emergencies in a timely manner to provide care and stabilize patient’s condition remains

an unanswered question (Blackwell, 2002).

In the 2001 Global Burden of Disease Project, it was reported that about 45% of deaths
and 36% of disability-adjusted life-years were potentially addressed by EMS in LMICs
(Mould et al., 2013). If they had robust EMS systems in place, some of the preventable

deaths that occurred within countries would been saved.

According to the second edition of Disease and Mortality in sub-Saharan Africa, the
region has the highest mortality level in the world (Mould et al., 2013). High mortality rate
in the world being Africa only remind us about the urgency in putting up systems to
address the situation. Pre-hospital emergency care could be one of the many systems that
would ensure that the gap between patient and health care is narrowed. Most African
countries do not have EMS systems in place. Those that have it are not able to meet

response time targets.

In South Africa (SA), national response time targets of 90% of life threatening incidents
in urban areas should be responded to within 15 minutes. However, this was not met even

after increment in the number of ambulances (Stein et al., 2015).
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Many people die on the roads through accidents in the world. In Ghana, the national road
safety report of 2007 in Ghana reported that at least six people are killed every day in
RTA, and that most of them are from the following five regions: Ashanti, Eastern, Greater
Accra, Central and the Western (Coleman, 2014).

The Greater Accra Region has become infamous for topping the list of cities in Ghana for
trauma disaster. On June 3" 2015, the twin disaster of gasoline and rain floods on flames

claimed the lives of about 127 people in the country as reported by Wikipedia.

2.2 Pre-hospital trauma survival

Trauma survival depends on whether you die or you live in an accident situation. In order
to improve on survival, it is necessary for various governments to develop pre-hospital
emergency system to respond 24 hours a day to victims of trauma. This can help save lives
and improve on survival. Accidents are unpleasant occurrences, and its greatest impact on
humanity is death. Failure to put the right policies in place will lead to more people dying

at the scene of accidents needlessly.

Road traffic accident and its related deaths are a major public health problem in
developing countries which causes more than 90% of the victims who sustain various

disabilities lose their lives (Gopalakrishnan, 2012).

The World’s possible first RTA occurred in 1896 (Gopalakrishnan, 2012). Everybody
said, “This should never happen again.” A situation people were concerned about and

taught it was absurd for such a thing to happen again. However, it is quite normal today.

As many as 1.2 million lives were lost due to crashes year after year and 50 million people

are injured (Gopalakrishnan, 2012). If the trend should continue, the number of deaths

12



due to road traffic accidents and the number people injured in the world will increase by

more than 60% by 2020

In lower middle income countries (LMIC) where a lot of deaths occur in the Pre-hospital
setting, there is no adequate emergency systems in place to respond to accident as

compared to the advanced word (Bigdeli et al., 2010).

Road traffic injuries are a growing public health issue, more than half the people killed in
traffic crashes are the youth aged between 15 and 44 years who are often the bread

winners of the families (WHO, 2004).

Majority of the world’s population do not have access to pre-hospital trauma care. In many
countries, appropriate EMS system do not exist, few victims of RTA hoped to be treated
and transported to the hospital facilities from the scene of emergency by an ambulance.
Transport is usually provided by relatives, untrained bystanders, taxi drivers, truck drivers,
or police officers usually resulting in victims dyeing needlessly at the scene or during the

first few hours following injury (WHO, 2004).

Deaths from severe injury occur within one of the following phases of trauma; the first
phase occurs immediately or quickly after serious and severe injuries over few minutes or
during the sub-acute phase which usually occurs within several hours after the event

mostly as a result of the life threatening condition (Lennart et al., 2011).

EMS is well developed in Europe and America than it is in African, where many trauma
deaths occur in the pre-hospital setting. Crashes are inevitable in every region. However,
the difference is how best the ambulance crew can reach to victims of RTA in a timely
manner to initiate appropriate patient management measures as well as quality transport to

the facility. The situation is not peculiar to Africa, in Europe, 50% of deaths from RTA

13



occur within a few minutes after crash or during transport to the hospital, 15% at the
hospital within 4 hours of the crash and 35% after 4 hours, this to tell us that, they also die
through accidents in the pre-hospital setting. However, they have been able to put up an
organized pre-hospital system that demonstrated reduction in morbidity and mortality of

RTA victims (Taiwo, 2009).

In lower middle-income countries (LMIC), insufficient emergency medical care leads to
majority of the trauma deaths. Deaths usually occur either at the scene of crash or during
transport to the hospital (WHO, 2004). Report from (WHO, 2004) indicates that, 60% of
RTA deaths in Iran occurs at the crash scene or during transport to the hospital. It means
many of the victims could be saved if we had ambulances with trained personnel to
respond to the scene of emergencies in a timely manner (Lennart and Bogg, 2011).

The Ministry of Road and Highways repot on fatal accident in the year 2008 presented to
the Indian parliament a data that shows that, as many as 119,860 people died due to road
traffic accidents that year, while data for 2009 accidental deaths were reported to be
126,896. The figure increased to 133,938 in 2010, which is about 5.5% higher than the
previous year's deaths. This is an indication of an increase in trend that is frightening, if

left unchecked the situation could get worse in future (Gopalakrishnan, 2012).

As many as 130,000 people died on Indian roads, making India infamous for topping the
list of road deaths across the world while China has managed to reduce the number of road

deaths from over 100,000 to 90,000 (Gopalakrishnan, 2012).

Statistics shows that in Brazil, 30 000 people die every year in road accidents. Of these,
44% are between 20 and 39 years of age, and 82% are men (WHO, 2004). Majority of the

victims died either on the emergency scene or during transport to health facility.
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The African continent bears a large burden of deaths and disabilities from emergency
conditions such as traumatic injuries, natural disasters, burns, domestic violence, among

others (WHO, 2004).

The World Health Organization (WHO) reports that Africa has the highest mortality rate
from road traffic crashes (32.2 per 100,000 population), almost double the number in

North America (Lennart Bogg and, 2011).

In Ghana, 1,323 road users were killed in 2013, according to the report from the Motor
Transport and Traffic Unit (MTTU) of Ghana Police Service. Out of this figure, the

Greater Accra Region accounted for 55% of the deaths occurred a few minutes after crash.

A study published in 2002 reported that 8.6% of all deaths recorded at Komfo Anokye
Teaching Hospital Mortuary were as a result of injuries and 80% of those deaths occurred

within pre-hospital setting (Oduro, 2015)

A study at KATH consisting of 1,004 patients transported to the facility, 14.8% arrived at
the accident and emergency unit by ambulance while 77.6% of them used their own means
(38% private cars, 38% taxis). Patients who were transported to the unit by the

ambulances were those with severe injuries (Mould et al., 2014).

On 16™ February 2016, on the Kintampo road in Ghana over 60 people died and many
more were injured when a metro mass bus failed brakes and collided head on with a

tomato truck. Such incidents in Ghana are no longer rare (GhanaWeb, 2016)

A cross sectional study in Ghana was conducted between 2001 and 2011 on road traffic
accident cases. It was to inform the authorities on the need to ensure sanity on the roads
where one hundred and fifty thousand nine hundred and forty nine (150,949) RTA victims
were reviewed and analyzed. There were 96,888 (64.19%) passengers and 40975 (35.81%)
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pedestrians involved, of this 21,283 (14.14%) were fatality cases while 129,666 (87.95%)
suffered various degrees of injuries. The study suggested that males have 1.5 times higher
risk of RTA than females. The conclusion was that, RTA is a threat to lives and properties

and every effort must contribute to salvage the situation (Amo, 2014)

A study was conducted to identify the place the timing of death following injury with
access to and quality of local trauma services, and opportunities to improve trauma
outcomes from April 2001 to March 2006. They collected data through Hospital database
by selecting major trauma cases and interviewing front line care providers. Majority of
trauma deaths (82%) occurred in the pre-hospital. Patients who arrived alive to the
hospital have low hospital mortality (1.0%). The investigators concluded that, improving
trauma outcomes requires addressing issues of delay to emergency medical services

(Simons et al., 2010).

2.3 The relationship between pre-hospital trauma survival and response time

A lot of work has been done in this area in the developed world; among them are those
who find statistical significance and those who did not find any as such. However, none of
the study rejects the fact that there is a clinical benefit in responding fast to the emergency

scene.

Many injuries might have been prevented or reduced in terms of intensity by timely pre-
hospital trauma care. Without timely and pre-hospital care, many people who would have
survived at the scene or en-route to the hospital may die. Most deaths in the first hours
after injury are the result of airway compromise, respiratory failure or uncontrolled

bleeding (WHO, 2004)
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In order to reduce the morbidity and mortality, emergency medical care should begin as
early as possible at the scene of an emergence and on the way and to the hospital. Prompt

and effective pre-hospital transport is important for an effective care.(WHO, 2004)

Emergency response time to the scene is an important benchmark to measure the quality
of service provided by emergency medical service (EMS) agencies. A suggested target
response time of 8 minutes for at least 90% of emergency responses has become the

guideline for many EMS providers (Doig et al., 2012)

In the World Journal of Surgery published in July 2014, Yeboah et al found that, a large
proportion of trauma fatalities could have been prevented by decreasing pre-hospital
delays and providing adequate networks to increase survival. In trauma emergencies,
victims die largely due to excessive bleeding. Controlling of bleeding could lead to many
lives being saved (Oduro, 2015).

On May 7 2008, an 18-month old toddler died in Calgary, Canada after it took an
ambulance 40 minutes to get to the scene. Elijah Luck went into medical distress and a call
was made for an ambulance. The ambulance delayed and after waiting 30 minutes for the
ambulance, the parents made another call for another ambulance, which arrived after six
minutes later. Upon arrival at Alberta Children’s Hospital, the baby was pronounced dead

(Nikodemus, 2013).

Urban response time in South Weston Metropolitan County with a population of 620,000
was found to be associated with myocardial infarction survival rate. The benefit of

survival was within 5 minutes of response time. (Nikodemus, 2013)

A study in Ontario Canada concluded that for a survival rate to be improved, ambulance

response time should be reduced (Nikodemus, 2013).
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A study at the Komfo Anokye Teaching Hospital indicates that delay in transporting
patients to the accident and emergency department account for 26.3% of referral cases
becoming highly technical and sophisticated demanding attention at the accident and

emergency unit (Nyame & Boateng, 2014).

Washington determined survival rate to be increased by 2.1% without intervention by

reducing response time to provide advanced life support (Nikodemus, 2013).

Ambulance response time within 8 minutes was not associated with improved survival to
hospital discharge after controlling for several important confounders, such as severity of
injury (Doig et al., 2012), however, the study does not deny the fact that there is a survival

benefit in responding early to the scene of emergencies.

Injury is a major cause of death and disability worldwide. Injury control strategies focus
on preventing or minimizing the severity. To achieve this, timely EMS should be

activated.

The prompt provision of emergency care and rapid transport of injured victims from the
scene of injury to a healthcare facility can save lives, reduce the incidence of short-term

disability and dramatically improve long-term outcomes (WHO, 2004)

Considerable amount of damage may be reduced by ensuring that severely life-threatening
patients receive simple but life sustaining care within minutes of injury. Bystanders,
community volunteers and other citizens should be trained to handle victims (WHO,

2004).

The following studies below either demonstrated statistical significance or failed to do so.
A study conducted in a metropolitan county of a population 620,000 of to determine the

effect of current response times on survival in an urban EMS system. They were required
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to respond to 90% of life threating cases within 10:59 minutes response time for over six
months period. Results: Five thousand, four hundred twenty-four transports were
reviewed and out of these, 71 patients did not survive (1.31%; 95% Cl= 1.04% to 1.67%).
They were no significant difference in median response time between those who survived
and those who did not. Mean response time for survivors was 6.4 minutes and non-
survivors were 6.8 minutes with p-values of 0.10. Further, there was no significant
difference between observed and expected deaths with p —value of 0.14. However,
mortality risk was 1.58% for patients whose response time exceeded 5 minutes, and 0.51%
for those whose response time was under 5 minutes with p — value of 0.002. The mortality
risk curve was generally flat over response time intervals exceeding 5 minutes. The study
concluded that, in emergency calls where response times were less than 5 minutes were
associated with improved survival compared to calls where response times exceeded 5

minutes(Thomas H. blackwell, 2002)

A study was carried out in Denver was done to measure the effect of 8-minute response
time on the outcome of non-traumatic cardiac arrest patients in EMS while controlling for
a number of potentially important confounders, including level of illness and severity. A
retrospective cohort was used to review data from patients transported to a single urban
county teaching hospital from January 1, 1998, to December 31, 1998. Out of 34,111 calls
involving emergency response, 11,078 patients (32%) were transported to the study
institution and 10,382 (94%) had response time data available. Out of these, 9,559 patients
(92%) had data available to categorize them into groups. A survival benefit was identified
for response times of 4 minutes and the study concluded that an emergency response time
within 8 minutes was not associated with improved survival after controlling severity of
injuries. However, a survival benefit was identified when the response time was within 4

minutes for patients with high risk of mortality (Pons et al., 2005).
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A one-year prospective cohort study was also conducted to determine whether an 8-minute
EMS response time was associated with mortality in urban all-ALS EMS system of a
million population. Out of 7760 unit responses 1,865 (24%) were responded to within 8
minutes while among patients with a response time of greater than 8 minutes, 7.1% died,
compared to 6.4% of patients with a response time within 7 minutes. The analysis
suggested that, there might be a small survival benefit of response times within 7 minutes

(Blanchard et al., 2012).

A systematic review was done to assess the relationship between emergency response time
and the outcome of pre-hospital cardiac arrest. Observational studies were identified by a
search of PubMed and ISI databases to 30 January 2014. Primary outcome was survival to
discharge. In every 1 minutes delay in response time the odds of surviving a cardiac arrest
is decrease by 0.91. The survival odds ratio decreased along as response time increases,
when response time less than 7 minutes. The study concluded that, emergency response
time is an important risk factor for the outcome of cardiac arrest in adults and made a
recommendation that; EMS team must arrive as soon as possible to the site of the

event(Zhu et al, 2015)

A study to assess pre-hospital time and its effects on fatality rates in rural vehicular
crashes Alabama. Over a 2-year period from January 2001 through December 2002, data
were collected from EMS Patient Care Reports and police crash reports for the entire state.
A total of 45,763 police crash reports were linked to EMS Patient Care Reports. Of these,
34,341 (75%) of them sustained trauma in rural settings while 11,422 (25%) in urban
settings. Seven hundred and fourteen mortalities were identified, of which 611 (1.78%)
occurred in rural settings and 103 (.90%) occurred in urban settings with p-value of
0.0001. When mortalities occurred, the mean EMS response time in rural settings was
10.67 minutes and 6.50 minutes in urban settings with p-value of 0.0001. When
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mortalities occurred, the average pre-hospital time in rural settings was 42.0 minutes and
24.8 minutes in urban settings with p-value of 0.0001. This suggest that, EMS response
time for rural crashes with survivors was 8.54 minutes versus an average of 10.67 minutes
with mortalities with P —value of 0 .0001. The study concluded that, based on this
statewide analysis crashes, increased EMS pre-hospital time appears to be associated with

higher mortality rates in rural settings (Phelan et al., 2008)

2.4 Median transportation time

Time has always been important to out-of-hospital emergency care. It is recommended
that trauma patients be transported using the most expedient and appropriate means.
Transportation time starts from when a call is made to request for an ambulance to the
time the patient is handed over to the health facility. In pre-hospital trauma, it is
synonymous with golden hour principle, whereby it is expected that all trauma patients
reach to the theater room within one hour from the time of accident. The term “golden
hour” is usually attributed to R. Adams Cowley, founder of Baltimore’s famous Shock
Trauma Institute. In a 1975 article, when he stated that “the first hour after injury will
largely determine a critically-injured person’s chances for survival” without providing

evidence to support his statement (Rogers, 2014).

The golden hour principle is taught to EMTs and paramedics because it is assumed that a
maximum time interval of one hour from the time of injury to surgical intervention will

improve the outcome of trauma patients (Lerner et at., 2003).

There is another school of thought that suggests that golden hour findings came about
from the US-Vietnam War, in which the survival rate in medical facilities was increased
by 2% over previous wars to 97.5%, where the average time to definitive care was reduced

from an average of five hours to one hour (Lerner et al., 2003).
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A study in Western New York found that patient age, injury severity score, and revised
trauma score all were significant predictors of trauma patient mortality. Total out-of-
hospital time was not associated with mortality (Lerner et al., 2003).

Another study was conducted in Pakistan to assess the outcomes as a result of hospital
transfer and delays in trauma patients. Data in Trauma Registry gathered from 1998 to
2005 was reviewed and out of 978 patients, 303 (30.9%) of them reached the emergency
room within an hour transport. The average time from injury occurrence to arrival in the
emergency room was 4.7hrs. The study did not find statistical significant difference in
mortality between patients who were presented within 1hr and above 1hr of response times

(Khan et al., 2009).

2.5 Time spent on scene

In trauma situations, it assumed that a maximum of 10 minute should be spent in
managing and loading the patient in to the ambulance at the scene of emergency known as
the platinum 10 minutes guideline taught in the field of para-medicine. To spend more
than 10-minute managing patient could lead to what is called, splinting to death. This
whole principle is termed as the platinum 10 minutes guideline. It is closely linked to the
Vietnam War just like the golden hour principle.

A study in the US Army suggests that, the first 10 minutes are a key in determining
whether the wounded warrior will live or die. Soldiers and medics are trained to abide by
that principle. They concluded that, if the platinum 10-minute chain were broken, it would
decrease the chances of solder survival and that the necessary steps must be taken to
ensure the training and equipment to get casualties stabilized in that first 10 minutes to

ensure confidence of good medical care to the fighters (Bukowski, 2006).
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A systematic review performed from MEDLINE, Embase and the Cochrane Library from
inception to May 19th, 2014. Studies reporting on pre-hospital time intervals for
emergency medical services (EMS), the results demonstrated a decreased in odds of
mortality for the undifferentiated trauma patient when response-time or transfer-time were
shorter. On the contrary increased in on-scene time and a total pre-hospital time were not
associated with increased odds of survival for this population. The researchers further
suggested that rapid transport does seem beneficial for patients suffering penetrating
trauma, in particular hypotensive penetratingly injured patients and patients with a
traumatic brain injury. The study concluded that shorter transport time is beneficial for
patients suffering neuro-trauma and the haemo-dynamically unstable penetratingly injured
patient. For haemodynamically stable undifferentiated trauma patients, increased on-
scene-time and total pre-hospital time does not increase odds of mortality (Zhu et al.,

2015).

23



CHAPTER THREE

METHODS

3.1 Study design

~

A retrospective Cross sectional study was used to review pre-hospital trauma patient’s
data for a period of January to December 2014. These were pre-hospital care forms (PCR
forms) from trauma patients responded to by following fourteen (14) Ambulance Stations
in the Greater Accra Region; Ridge hospital, Accra Airport, Weija, Tema, Accra City,
Ashiamang, Teshie, Atomic, Dodowa, Pantang hospital, Mamprobi, La General hospital,

Accra Sports Stadium, and Ada Ambulance Stations.

3.2 Study area

The Greater Accra Region is the smallest amongst the 10 administrative regions in terms
of area. It occupies a total land surface of 3,245 square kilometres or 1.4 per cent of the
total land area of Ghana. Its capital is Accra, which is also the capital of the republic of
Ghana. In terms of population, it is the second most populated region after the Ashanti
Region, with a population of 4,010,054 in 2010, accounting for 15.4 per cent of Ghana’s
total population.

The political administration of the region is through the local government system. Under
this administrative system, the region is divided into 16 districts namely, Accra
Metropolitan Area, Tema Metropolitan Area, Adenta municipal, Ga East Municipal, Ga
East Municipal, Ga West Municipal, Ga South Municipal, Ga Central Municipal,
Ashiamang Municipal, La Nkwantanang District, Ledzokuku-Krowor Municipal, Dangme
West District, Dangme East District, La Dade Kotopon District, Nimgo Prampram and
Ada West. Each District, Municipal or Metropolitan Area, is administered by a Chief
Executive, representing the central government but deriving authority from an Assembly
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headed by a presiding member elected from among the members themselves.

The major ethnic groups are the Akan (39.8%), Ga-Dangme (29.7%) and Ewe (18%). The
Ga people however form the largest single sub-ethnic grouping, accounting for 18.9
percent. The region was chosen because of its heavy traffic situation, which makes it
difficult for movement of Ambulances to the scene of emergencies. Reports from NAS
claim to have fourteen Ambulance station making 62.5% coverage of service (Accra
Airport , Accra city (Makola), Amasaman, Ashiamang, Atomic, Dodowa, La General,
Lekma, Accra Sports Stadium, Ridge, Tema, and Weija) with an average response of

1358 cases annually in the region.

3.3 Variable
3.3.1 Dependent variable (Outcome variables)

. Pre-hospital trauma survival

That is to determine whether patients transported by the national aml:gulance service

arrived alive or died at any point in delivering their service.

3.3.2 The independent variables:

The PCR forms for each patient was reviewed and the following independent variables

were either extracted or estimated.

1. Sex (' male or female)

N

Age (in years)

w

Response time ( in minutes)
4.  Transportation time (in minutes)

5. On-scene time (time spent on scene, in minutes)
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6.  Level of consciousness (indicated on the form per the following levels prior to
transport, whether the patient’s state was “Alert”, “respond to Verbal”, “Painful
stimuli”, or “unresponsive”).

7. Types of injuries ( was classified according injuries to the following parts of the

body, head, limbs, multiple trauma, body trunk, neck and no obvious injuries)

3.4 Sample .

The study sample was taken from a registry provided by NAS, which transported to various health

care facilities in the Greater Accra Region of Ghana.

3.5 Case definition,
Any trauma patients transported by national ambulances service in the in the Greater

Accra Region to any hospital within the region within January to December 2014

3.6 Study population .

All trauma cases transported to various hospitals by the fourteen Ambulance Stations for

2014 in the Greater Accra region were considered.

3.7 Sample size
Records from 646-trauma patients transported by NAS from January 2014 to December

2014 within the Greater Accra Region were used for the study.

3.8 Sampling method / procedure
Pre-hospital Care Forms filled for each patients transported to a health facility by EMTs
were sent to the operation department of NAS Head Office in Accra after recording them

in to their daily occurrence books in the ambulance stations. It was at this point that the
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researcher collected the data. Research assistants were trained to assist in the extraction of
the data. Certain stations were also visited to confirm and clarify inconsistent data on

certain forms from their occurrence books at the stations.

Data extraction was done according to the following variables below:

* The time the emergency call was made to the station

The time the ambulance departed to scene,

» The time it arrived at scene time,

» The time it departed the scene to the health facility

* The time it arrived at the health facility

» The time the patient was handed over to the health facility.

* In addition patient characteristics such as age, sex, type of injury were also

extracted

The above information was then transferred in to an excel spreadsheet to estimate the

following variables: Response time, transportation time and time spent on scene.

Response time was estimated by deducting time of arrival of the ambulance to the scene of

an emergency from the time a call is made for the emergency.

Transportation time was estimated by deducting the time the patient was handed over to

the facility from the time the call was made to the station.

On-scene time was estimated by deducting the time the Ambulance departed the scene of

the emergency from the time it arrived the scene.
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3.9 Inclusion Criteria

Records of patients who sustained pre-hospital trauma and were directly responded to by
the National Ambulance Service as well those who were picked by private or commercial
vehicle to clinics and were subsequently transported to an appropriate hospitals by an
ambulance belonging to NAS in the Greater Accra Region were included in the study. In
Ghana, most people do not wait or call an ambulance when accident occurs; they offer

their help by conveying victims to the hospital.

3.10 Exclusion Criteria
Data from patients with ineligible records that were difficult to decipher were excluded
and all pre-hospital trauma (stable) cases that were transported for diagnostic purposes

-

such as X-ray and CT scan in the region were as well excluded.

3.11 Ethical considerations

The study protocol was reviewed and approved by the Ghana Health Service Ethical
Review Committee of the Research and Development Division of the Ghana Health
Services. In addition, permission was sought from the National Ambulance Service to use
their data for the conduct of the study. Patient names and other information that would
lead to the identity of any patient were not extracted. To assure confidentiality, the data

was kept under lock and key on the researcher’s personal computer.

3.12 Data collection instrument

The PCR forms were the main tools for data extraction. They contain patient demographic
information, such us name, sex, and age, disease or injury information, patient
management information as well as times for various stages of transport. Equipment such
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as Personal computers, software’s and research assistants from the operations department
of the National Ambulance Service were used in the extraction of the data. Some
Ambulance stations were also visited to review their daily occurrence books for
clarifications and further extraction of data, this act was highly supported by the personnel

on duty.

3.13 Data Processing and Analysis
All analyses were done using the Stata Version 13. Data were stratified in to response time
of (<8 vs. >8) to described patient characteristics such us gender, level of consciousness,

body parts involved, age groups and survival.

-

The proportion of patients who survived pre-hospital trauma as well as the proportion of
pre-hospital trauma cases that was responded to within eight minutes was estimated.
Bivariate analysis was conducted to determine which variables were associated with
survival. Chi square test was used to determine relationship between independent variables
(response time in to the following categories <4 vs. >4, <8 vs. >8 and <17 vs. >17, on-
scene time in to <10 vs. >10, transportation time in to <60 vs. > 60, level of consciousness,
type of injuries and age) and dependent variable (pre-hospital trauma survival) at 0.05
significance level. Binary logistic regression was conducted to test the association between
response time and pre-hospital trauma survival while adjusting for age, sex, level of
consciousness and types of injuries. Logistic regression results were presented as to odds

ratio and 95% confidence intervals with significance set as p-value < 0.05.
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3.14 Limitations of the study

It was not possible to determine the exact response time, since the exact time the accidents
occurred are almost impossible to be recorded. Sometimes accidents do occur long before
the attention of the service is drawn to it. In a situation like that, there will be a vast
difference between the time a call was made to request for the ambulance and the actual
time the incident occurred. Response time would have been appropriately estimated by
deducting the time the ambulance arrived at the scene from the time the accident occurred.
We did what was real, by deducting the time the Ambulance arrived at the scene from the

time the call was made for the ambulance.

Distances corresponding to various transport times were also not recorded on the PCR
forms, which made it virtually impossible for us to factor in an important possible
predictor like distance in the study. The study would have been more informative if we
had been able to determine how distance traveled affects response time and pre-hospital

trauma.

Triage system, which is used to sort patients into various levels of severity of condition
and tag them per the degree of seriousness of injuries for prioritization and treatment, were
not part of data collected in NAS. However, the data collected was based on the level of
consciousness, which indicated whether the initial state of patient’s consciousness was
Alert, respond to voice, painful stimuli or unresponsive. We assessed how the level of

consciousness could potentially influence the level of pre-hospital trauma survival.

Copies of PCR forms filled by EMTs for patients they managed were not left at the
hospitals to become part of patient’s records. Likewise, there was also no system in place
to monitor and determined the outcome of the patients they handed over to the hospitals.

Though the study would have wish to explore the outcome of the trauma patients

30



transported to the hospitals and factor that into the study, it was not possible. The effect of
response time on trauma survival has the potential to manifest later on in life. We explored

response time and survival based on the records of the NAS.
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CHAPTER FOUR

RESULTS

4.1 Description of data

Twenty thousand two hundred and thirty six patients were transported by the 14
Ambulance stations of the National Ambulance Service from January to December 2014,
and from among them were 652 trauma cases who were eligible for the study. From the
PCR forms reviewed the following data points were missing, 96 of the forms did not
indicate the level consciousness, 9 of the forms did not also indicate the body parts
involved and 20 of the forms did not indicate the age of the patients. All other variables

had a complete data as displayed in figure 2 below.

4.2 Description of patient characteristics

The mean age of the patients transported was 33 years. Of the 632 patient’s records
available, 65.7% of them were within the age group 15 to 44 years. Of all the patients,
68.8% of them were male and 6.7% of the victims had their level of consciousness as
unresponsive. The mean response time was 16.9 minutes with standard deviation of 0.68
and confidence interval of 15.6 to 18.28. The minimum response time was 1minute and
the maximum was 151-minute. The median time spent on the scene in managing patients

was 17 minutes with range of 1 to 150 minutes.

The study further found that 12.5% of the patients who were responded to beyond 8
minutes time did not survive pre-hospital trauma. Of all the patients, 98.8% of them
survived pre-hospital trauma and of all the responses, 36.7% of them were within 8-minute
response time. None of the characteristics was significantly associated with response time

apart from patient’s survival. Table 1 shows details of patient characteristics.

32



Figure 2. Flow chart on sample size and missing data

Greater Accra EMS data
N= 20236

Excluded

1. Medical cases
2. Maternal cases
R 3. Diagnostic trauma
cases

Sample size

N = 652

Variables with missing data

1. Level of consciousness
(96, PCR were not indicated)

2. Body parts involved
(9, PCR were not indicated)

3. Age of patients

Total number of PCR forms for each variables

1. Gender = 652,

Level of consciousness = 556
Body part involved= 661

age = 632

Survival = 652

arLN
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Table 1 Characteristics for trauma patients Based on the 8 Minute Response Time

Criterion

Variable < 8 minutes >8 minutes P value
Gender (total) 239 413 0.311
Female 69(33.8%) 135(66.2%)

Male 170(38.0%) 278(62.0%)

Level of consciousness 200 356 0.211
Alert 179(37.5%) 299(62.6%)

Verbal 4(25.0%) 12(75.0%)

Pain 9(36.0%) 16(64.0%)

Unresponsive 8(21.6%) 29(78.4%)

Body parts involved 221 390 0.887
Head 60(36.8%) 103(63.2%)

Limbs 77(38.0%) 126(62.1%)

Multiple trauma 22(33.3%) 44(62.7%)

Body trunk 16(30.8 %) 36(69.2%)

No obvious injuries 35(34.7%) 66(65.3%)

Neck injuries 11(42.3%) 15(57.7%)

Age- mean 0.121
>15 37(43.6%) 48(56.5%)

15 to 44 years 157(37.9%) 258(62.2%)

45 to 59 years 18(26.5%) 50(73.5%)

>60 years 20(31.3%) 44(68.8%)

Survival 239 413 0.269
Dead 1(12.5%) 7(87.5%)

Alive 238(37.0%) 406(63.34%)

Test of association between patients’ characteristics and response time. P-values < 0.05

were considered significant.
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The following results were also noted, among 37 patients, whose level of consciousness
was unresponsive, 86.5% of them survived pre- hospital trauma while 13.5% of them did
not. Of all the patients responded to within 8 minutes response time, 99.95 of them
survived. Out of the trauma patients, 99.8% of them who have their response times within
17 minutes survived trauma. Among patients whose injuries were not obvious, 99% of
them survived trauma within the pre-hospital setting. Among patients who were managed
at the scene for more than 10 minutes, all of them survived. The median transportation
time for patients was 82 minutes with minimum of 5 minutes and maximum of 552
minutes. Among patients whose transportation time was more than 60 minutes, 99.2% of
them survived. Most of the patients who did not survived were above 60 years (3.1%)
compared to the other age groups. Chi square test results showed significant relationship
between trauma survival and the following variables, level of consciousness, response
time as a continuous variable and 17 minutes response time, with trauma survival. The
other independent variables were not significantly associated with survival. Table 2

indicates more details.
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Table 2 Univariate analysis between trauma survival and independent variables

Variables Pre-hospital trauma Survival P
Died Alive values
Level of consciousness <0.0001
Responsive 3(0.6%) 516(99.5%) ) )
Unresponsive 5(13.5%) 32(86.5%)
Response time 0.209
<4 minutes 0(0.0%) 155(100%)
>4 minutes 8(1.6%) 489(98.4%
Response time 0.269
< 8minutes 1(0.4%) 238(99.6%)
>8minutes 7(1.7%) 406(98.3%)
Response time 0.003
<17 minutes 1(0.3%) 422(99.8%)
>17 minutes 7(3.1%) 222(97.0%)
Types of injuries 1.00
Obvious 7(1.8%) 502(98.7%)
No obvious 1(1.0%) 100(99.0%)
Time spent on scene 0.183
< 10 minutes 0(0.0%) 197(100%)
>10 minutes 5(1.2%) 415(98.8%)
Transportation time — 1.00
median
<60 minutes 3(0.9%) 371(99.2%)
>60 minutes 2(0.8%) 235(99.2%)
Age groups 0.175
>15 1(1.2%) 84(98.8%)
15to 44 3(0.7%) 412(99.3%)
45to 59 1(1.5%) 67(98.6%)
>60 2(3.1%) 62(96.9%)

Test of association between predictor and pre-hospital trauma survival. P-values <0.05

were considered significant.

Binary logistic regression was used to analyze response time and pre-hospital trauma

survival and the odds ratio was 0.96 with confidence interval of 0.95 to 0.95. Level of
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consciousness, age, sex, and types of injuries were controlled for and the adjusted odds

ratio was 0.95 with confidence interval of 0.918 to 0.979 as displayed in table 3. As

response time increases by one minute, the adjusted odds of surviving a pre-hospital

trauma is reduced by 95% times compared to dying.

Table 3 Logistic Regression Analyses to Model Emergency Response Time as a
Predictor for pre-hospital trauma Survival

Variables Odds ratio 95% CI P value
Response time 0.96 (0.95 - 0.98) <0.001
Adjusted results
Response time 0.95 (0.918 - 0.979) 0.001
Age groups
>14 Ref.
15-44 24y (0.074- 64.124) 0.652
45- 59 1 32 (0.030 - 59.76) 0.15
60+ 0.67 (0.020 -22.19) 0.826
Sex 3.99 (0.409 - 38.824) 0.234
Level of consciousness 121.27 (8.419-1746.78) <0.0001
Types of injuries 2.95 (0.179- 48.702) 0.450

Logistic regressing analysis between predictor variables and pre-hospital trauma survival. '

P-values < 0.05 were considered significant
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CHAPTER FIVE

DISCUSSIONS

There was no study conducted to assess the relationship between Ghana’s emergency
response time and it pre-hospital trauma survival at the time of this study, all studies in
relation to that were outside the African continent. The study was done in consultations
with and assistance from stakeholders in the country especially NAS. The initial part was

descriptive and the later part focuses on determining any relationships.

Our findings suggest that, 98.8% of the cases transported to various facilities in the
Greater Accra Region by NAS survived pre-hospital trauma. This goes ahead to give an
indication that, the interventions put in place by the EMTs could possibly contribute to this
high survival rate, as suggested by WHO in their 2004 report. The WHO report states
that, without timely pre-hospital care, most trauma patients would have died at the scene
or on their way to hospital due to airway compromise, respiratory failure or uncontrolled
bleeding. A study in Israel also support our findings by observing a decrease in death rate
in hospitalized trauma patients from 1997 to 2001 and attributed it to the implementation
of strong trauma systems. Pre-hospital medical care was one of the components identified
as a contributory factors to the reduction(Peleg et al., 2004). With the EMTs on the scene,
they will be able to perform BLS skills such as controlling bleeding, oxygen
administration, splinting and so on to contribute to high patient survival. If these patients
were to be transported by commercial or private vehicles, which are not designed for that
purpose, coupled with unskilled good Samaritans, it could have led to the undesirable

outcome.

Our study also reported the average emergency response time for the region to be 16.9

minutes with a standard deviation of 0.68, confidence interval of 15.6 to 18.3 and a range
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of 1 to 150 minutes. This finding is very similar to the national average of 17 minutes
recorded in NAS, 2013 annual report. Response time calculations are still based on
estimating the mean response time in Ghana, however, many countries has resulted to
calculating the proportion of ambulances that were able to respond to cases within 8
minutes known as fractal response time. In line with that, a suggested target response time
of 8 minutes for at least 90% of emergency responses has become the guideline for many
EMS providers (Doig et al., 2012). This is to prevent extreme values from skewing the
mean response time in their direction. By using the proportion approach to determine
Ghana’s emergency response time, We estimated that, 36.7% of the ambulances were able
to respond to emergencies within 8 minutes. We also applied the same principle by
calculating the proportions of response that were within 17 minutes and it was 68.7%.this
finding suggest that a response time target of 90% of all emergency cases has not been met

in the Greater Accra Region.

A study in South Africa also reported that a response time target of 90% of all
emergencies within 15 minutes was nothing achieved despite over 100% increase in
ambulances (Stein et al., 2015) however in England as at April 2015, more than 75.6%
life threatening were responded to within 8 minutes (EMERGENCY AMBULANCE
SERVICES IN ENGLAND, 2015). These higher response times in Ghana recorded are
possibly due the traffic situation Accra. To drive an ambulance through the traffic-laden
city involves a lot of maneuvering. Moreover, many road users do not obey traffic
regulations or are ignorant of the road traffic regulations. This could be a contributory
factor to the delay in the emergency response time. However, this cannot be an excuse to
relax in an effort to meet national response time target. Since the clinical benefits of timely

response cannot be disputed.
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The median transportation time was reported to be 82 minutes with a range 5 to 552
minutes, that is, after an incident occur; it will take an ambulance approximately 82
minutes to get patient through to the hospitals. In trauma management, it is believed that
the first one hour after trauma incident is crucial to the patient getting to the emergency
department in the hospital in order to improve patient outcome. This principle is usually
termed as the golden hour guideline.

The underlying tenet is that an injured patient has 60 minutes from the time of injury to
receive definitive care, after which morbidity and mortality increases significantly(Rogers,
2014). In our test of association, transportation time was however not significantly
associated with pre-hospital trauma survival with a p-value of 1. This is similar to the
2012 German study by Kleber et al, they found similar results of no significant survival
advantage for trauma patients with shorter pre-hospital transportation times, it was also
supported by studies conducted in Canada, the United States, and Italy(Rogers, 2014).
Another study was conducted in Pakistan to assess the trauma outcomes as a result of
hospital transfer and delays in transport time of 4.7hrs from an injury occurrence to arrival
in the emergency room. The study did not find statistical significant difference in mortality
between patients who were presented within 60 minutes and those above 60 minutes of
response times (Khan et al., 2009) which was similar to our findings. This is not to say
that, it is not important to reduce transportation times, since statistical significance cannot
be mistaken for clinical significance.

The median time spent on scene managing trauma patients was 17 minutes with range of 1
to 180 minutes. The study recommended that patients should be managed for a maximum
of 10 minute in a trauma situation known as platinum ten-minute guideline. Spending
more than ten-minutes on the scene can lead to splinting patient to death. It is necessary to

initiate transport and continue with treatment on the way to the hospital. However, we did
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not find the 10-minute time spent on scene guideline to be to be associated with trauma
survival with a p-value of 0.18. A study contrary to ours done in the US Army rather
suggests that, the first 10 minutes are a key in determining whether the wounded warrior
will live or die. Soldiers and medics are trained to abide by that principle. They concluded
that, the first 10 minutes is crucial in the management of patients, when the platinum 10
minutes is violated, it decrease the chances of solder survival (Bukowski, 2006). Our
findings were also supported by a study done by Zhu et al, which concluded that for
haemodynamically stable undifferentiated trauma patients, increased on-scene-time and

total pre-hospital time does not increase odds of mortality (Zhu et al., 2015).

Our results further suggest that, response time, as a continuous variable is associated with
pre-hospital trauma survival. As response time increases by one minute, the odds of
surviving in a pre-hospital trauma situation reduces by 95% times compared to dying after
adjusting, for age, sex, types of injuries, and various levels of consciousness. When we
applied our test of association to response time of within 4 minutes, we did not find it to be
associated with pre-hospital trauma survival with p-value of 0.209. This is contrary to a
study by Pons et al, which reported that response time of 4 minutes was associated with
the survival of patients in critical conditions, and suggested that survival benefit may be in
that region. We agree to that in principle, it is essential to respond as quickly as possible to
emergency scenes, since you may only need a minute to survive depending the degree of

seriousness of your condition.

Response time of 8 minutes standard was not also significantly associated with trauma
survival in our study (p-value 0.311). We rather observed 17-minute response time to be
associated with trauma survival with a p-value of 0.003. Ghana’s current response time is
17 minutes, what that mean to us is that, by reducing or increasing the 17 minutes
response time , it has the potential to improve or reduce pre-hospital survival. Through our
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literature search, we did not find any study that directly assessed 17-minute response time

with survival.

Our results further suggest that, the level of consciousness is significantly associated with
pr-hospital emergency survival. As the level of consciousness increases, the odds of
surviving a pre-hospital trauma increases by 121 times compared to dying. In other words,
the odds of an unresponsive patient dying are increased by 121 times compared to

recovering.

This is similar to a study in Germany that concluded that patients with Glasgow comma
score of 3 (unresponsive patients) has a poor outcome and even with treatment only 5% of

them has good recovery(Nijboer, 2009).

It is usually difficult to determine who is truly dead at the scene of an emergency
especially when there are no obvious signs of death such as decapitation, rigor mortis,
dependent lividity, dismemberment of body and putrefaction. Until they see these signs,
the ambulance crew is required to resuscitate and transport all patients in the same manner.
This is due to the complex nature of diagnosing death, and the fact that, only qualified
physicians are required to do so. It is possible that some of the unresponsive patients were
already dead before the arrival of the ambulance crew to the accident scenes. There was
also a study done in Columbia that supports this suggestion. The objective of their study
was to identify the place and the timing of death following injury with access to and
quality of local trauma services, and opportunities to improve trauma outcomes from a
period of April 2001 to March 2006. They determined that majority of trauma deaths
(82%) occurred in the pre-hospital. Patients who arrived alive to the hospital have low

hospital mortality (1.0%). The study concluded that, improving trauma outcomes requires
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addressing issues of delay to emergency medical services (Simons et al., 2010). Our high

survival percentage is possibly due to the EMS system.

In a systematic review conducted to assess the relationship between emergency response
time and out of- hospital cardiac arrest, researchers found that in every 1 minutes delay in
response time the odds of surviving a cardiac arrest is decrease by 0.91. The survival odds
ratio decreases along as response time increases, which is very similar to our findings, we
had 95-times decrease in the odds of surviving pre-hospital trauma as response time
increases by one minute. These results were obtained when response time was regarded as
a continuous variable. They came to a conclusion that, emergency response time is an
important risk factor for the outcome of cardiac arrest in adults and made a
recommendation that; EMS team must arrive as soon as possible to the scene of the event

(Zhu et al., 2015).

Another study by Doig and colleagues, 2012 also confirms our findings in their study by
suggesting that, response time standard of within 8 minutes was not associated with
improved survival to hospital discharge after controlling for several important
confounders, such as severity of injury, age and Sex. Likewise, our study also found
response time guideline of 8 minutes not to be associated with survival; however,

association was rather with 17 minutes response time.
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CHAPTER SIX

CONCLUSION AND RECOMENDATIONS

6.1 Conclusion

About 98.8% of trauma patients transported by the national ambulance service survived
pre-hospital trauma. There is a high trauma patient’s survival rate among victims of
accident attended to by an ambulance in Ghana. The wide spread of ambulance stations

will further improve this figure.

The emergency response time in Ghana is twice higher than the national target of 8
minutes. The 90% of response times to the scene of emergency within 8 minutes standard

was also not achieved by Ghana.

The golden hour principle in EMS has not been achieved in Ghana. There is a delay in
getting patient through to the emergency department. Ambulances are taken more than one
hour to get to the scene of an emergency and to treat and transport trauma patients to the
health facility. Even though the study did not find the golden hour principle to be
associated with trauma survival, we still entreat EMS providers to expedite transport for

clinical benefits.

Emergency response time as a continuous was associated with pre-hospital trauma
survival after controlling for several important variable such us level of consciousness,
age, sex, level of consciousness and types of injuries. As response time to emergencies
increases by one minute, the odds of dying from trauma in pre-hospital setting increase by
5%. There is a 95% chance of surviving pre-hospital trauma at every one-minute decrease
in response time to an emergency scene. When response time was within 4 minutes, we
did not find it to be associated with pre-hospital trauma survival. Likewise, the 8-minute

response time guideline was also not associated with trauma survival. However, when
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response time was 17 minutes, it was associated with pre-hospital trauma survival. In

general, there is a survival benefit in reducing Ghana’s emergency response time.

6.2 Recommendations
A similar study should be conducted prospectively by NAS, taken in to account patient

stay at the hospital.

There is the need for the NAS to open more ambulance stations to cover to the whole

region and Ghana at large.

Ghana’s emergency response time should be reduced in order to increase survival at the

scene of emergencies

Ghana’s response time calculation should be based on the proportions of ambulance
responses within 8 minutes. That is, NAS should be edged to achieve 90% of all

emergency responses to the scenes within 8 minutes standard.
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NATIONAL AMBULANCE SERVICE
DISPATCH INFORMATION

Dispatch Date Ambulance Station #

Exact location of
patient on arrival

Patient location type (check one only):
O Hospital/clinic O Roadside
QO Residential O Commercial
If call is for referral, reason for referral is:
O Higher level of care

PREHOSPITAL CARE REPORT,

Station received call from: Response
O Control Room

QO Hospital/Clinic

Q Patient/Relative

Q Other:

O Farm
O other:

FORM 1

Times:
Call to station
Depart from base

Arrival at location

Patient contact

Depart scene
Arrive at facility

Depart facility

O Diagnostic Study (ETscan OMRIscan OX-ray Olabs  QUltrasound) Arrive at facility
Time attended to
PATIENT INFORMATION
Depart to base
First Name sex Om OFf )
Last Name Age / Date of birth GLULIEBLEED
Back in service
Insurance #
Comments
Insurance Company (ONHIS Qther, specify:
CLINICAL INFORMATION
Chief complaint or
Reason for transport
Describe symptoms
Body parts involved
When symptoms began
Contributing events
Medical Problems
Recent Medications
Source of information (check all that apply)O Patient O Relative O Doctor ONurse O Friend O Bystander
Case type (check all that apply© Medical OTrauma O Maternal Opaediatric  OPsychiatric
PHYSICAL EXAM AND VITAL SIGNS
Il PRIMARY ASSESSMENT:
Airway OnNormal OAbnormaI, action taken = O Head-tilt chin-Lift OJaw thrust O Suction O other
Breathing ONormal | OAbnormal, action taken = O Nasal cannula QO Face mask O Nonrebreather O Bag Valve Mask
Circulation ONormal | QOAbnormal, action taken —» O Direct pressure  OElevate limb O Elevate legs O Tourniquet OCPR O AED
Neurologic ONormal | OAbnormal, action taken = QOGlucose check Qoral glucose O Oxygen O Elevate head of stretcher 30-degrees
. VITAL SIGNS (if unable to obtain a specific vital sign, write “UTO” in that box): o
Time BP Pulse Rate Resp Rate Sp0, Temp (C) A—V—P—U
: / O Nml ONml O Nml % O Nml O Nml
O Abnl O Abnl O Abnl QO Abnl O Abnl O O O O
/ O Nml ONml O Nml % QO Nml O Nml
O Abnl OAbnl O Abnl O Abnl O Abnl L RC L)
. O Nml ONml O Nml O Nml O Nml
* / O Abnl OAbnl O Abnl % O Abnl O Abnl 0000
TIME ACTIONS TAKEN FOR ABNORMAL VITAL SIGNS

Il SECONDARY ASSESSMENT (detailed examination of affected body areas):

PATIENT HANDOFF
Patient condition Improved Unchanged
Receiving facility name
Department A&E Center Other, specify:

TO BE COMPLETED BY RECEIVING DOCTOR OR NURSE ONLY:

P T T Y

Write abbreviation on

adjacent diagram:

A=abrasion/scratch
Av=avulsion

B=burn
C=cut/laceration
D=deformity
E=ecchymosis/bruise
P=pain/tenderness

S=swelling/hematoma

Deteriorated Expired en route
EMT #1 Name

Signature

Date & Time

~e e n R rree m s

EMT #1 is the EMT completing this form
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