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ABSTRACT

This study was a descriptive research design amed at examining the
correlation between time for management of life threatening conditions, age, co-
morbidities, severity of injury, management of life threatening conditions, and the
physiological responses of major trauma patients following management of life
threatening conditions. Eighty-three major trauma patients who received trauma
resuscitation from the Outpatient Trauma Unit, Sirirg) hospital participated in the
study. Data were collected by record form and analyzed by descriptive statistics and
Spearman Rank-Order Correlation Coefficient.

The results revealed that there were no correlations between time for
management of life threatening conditions, age, co-morbidities, severity of injury,
management of life threatening conditions, and the physiological responses of major
trauma patients following management of life threatening conditions. Age had a
positive correlation with co-morbidities (p = .322, p < .01) and a negative correlation
with the severity of injury (p = -.264, p < .05). Moreover, the time for management of
life threatening conditions had a negative correlation with the severity of injury (p = -.418,
p < .01) and a negative correlation with the management of life threatening conditions
(p=-.315,p<.01).

The study demonstrated that there were no correlations between the 5
variables and outcomes. Some of the limitations of the study should be considered
before implicating the findings of this research. The possible limitations of the
research could be the lack of individuals who were over forty-five years old, not
enough co-morbidities, most patients were less severely injured, research instruments
had low reliability value, physiological responses which measured by assess SpO,,
SPB, and blood lactate level had limited interpretation because the blood lactate level
changed more slowly than SpO, and SBP.
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CHAPTER|
INTRODUCTION

Background and Significance of the Study

Major trauma patients often die from severe ingitie vital organs in the
circulatory, respiratory and central nervous systerfAttanawanich, 1999;
Thomthitchong & Hawanont, 2001; VonRueden & Harkso2002). The causes of
severe injuries are transport accidents, intenti@etf-harm, assault, falls, electric
current, heat and hot substances, fire and animateanimate mechanical forces
(Ministry of Public Health, 2007). These injuriearm the body by destroying and
diminishing the function of organs, tissues ands¢cehus leading to life threatening
conditions by reducing blood oxygenation and desirgptissue perfusion which
produces tissue hypoxia (Greaves, Porter, & Ry@@12Jin, Shao, He, & Yao, 2006;
Sgreide & Steen, 2000).

Life threatening conditions in major trauma patseatcur when injuries
impede the flow of oxygen to vital bodily organschk as the brain, heart, lungs and
other organs which further leads to inadequateudisperfusion. In such cases,
inappropriate treatment ultimately results in catghic morbidity or death
(Tanadsiladham, 2001) because of the failure ofpmmeatory mechanism to deliver
oxygen and blood to cells, tissues and organs. iesut all of them suffer despite the
body’s attempts at maintaining tissue perfusionsbynulating the neuroendocrine,
immune and metabolic systems (Edwards, 2005a; @Gu§tdlall, 2006). These are
complex pathophysiological reactions reflective tbe body’'s innate ability to
compensate the reduction of oxygen to the tissilibs. result of inadequate tissue
perfusion is cell dysfunction followed by cell Igsand cell death leading to multi-
organ dysfunction ultimately causing death to majauma patients (Cottingham,
2006; Kelley, 2005; Wattanasirichaigoon, 2002).

In most cases, the death of major trauma patieitts Me threatening

conditions are associated with blood loss and ieguof multiple organs resulting in
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anatomic and physiological damage. This combinatimmpounds the impairment of
oxygen delivered to the tissues caused by obstiuetieway, hypoventilation,
ineffective gas exchange and loss of intravasatdarme. Blunt trauma is often more
life threatening than penetrating trauma becauds taused by a combination of
forces resulting from multiple injuries (Unhasuz@06a; Weigelt & Klein, 2002). The
extent of injuries from blunt trauma involves indist symptoms and the process of
diagnosis is difficult leading to delayed treatmerfurthermore, these symptoms can
even be cause of death due to progressive det@vioraf patients’ condition. This
particular cause of death is regarded'@sventable death(Greaves et al., 2001;
Gruen, Jurkovich, Mcintyre, Foy, & Maier, 2006; Kyggamuth, 2001; Parks, 2004;
Tanadsiladham, 2001).

Preventable death in major trauma patients is lyseaused by medical
errors, such as the delay in diagnosis and tredtnen serious injuries
(Chadbunchachai, 2004; Fitzgerald et al. 2006; Sophaimat, Chadbunchachai,
Sriwiwat, & Kullieb, 2000). The majority of theserers occur in emergency rooms;
20% have been reported during initial assessmahtesuscitation with another 14%
during the secondary survey and initial diagnot#gts. These errors are related to
inappropriate airway and breathing management (&Gaieal., 2006) and inadequate
intravenous fluid and hemorrhage controls (Fitzgerat al. 2006; Zafarghandi,
Modaghegh, & Roudsari, 2003). Incomplete initisb@ssment, incorrect assessment
prioritization, inappropriate recognition and maeagnt of serious injury, and
lengthy initial assessment and management proced8ekolsatayadorn, 1999) are all
causes of these problems. Thus, significant medicaks occur due to failure in the
treatment process (Chadbunchachai, 2004; Sakoésiiay, 1999).

At present, Advanced Trauma Life Support (AT)S which was
developed by The American College of Surgeons (AGSa systemic approach to
injuries as a standard of care aiming to identifid dreat any life threatening
conditions (Greaves et al., 2001; Hassan & Tesfagnbs, 2006; Kanchanarin, 2004,
Sakolsatayadorn, 1999). ATESprovides major trauma patients with rapid and
prioritized assessment and management. The imitiase of ATLS is a primary
survey performed in a prescribed sequence reviewirg most life threatening

conditions first, including evaluation of the airyvavith cervical spine stabilization,
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breathing, circulation and control of bleeding,atiigity or neurological status and
exposure (ABCDESs). The survey should be followedalngsuscitation period, during
which patients are re-evaluated and monitored sesssthe efficacy of resuscitation
(Boswell & Scalea, 2009; Tal-Or, Tanigawa, Thietha&uhnigk, & Michaelson,
2007; Unhasuta, 2006a). The primary goal of thimagament of life threatening
conditions is the restoration of adequate tissutupen (Wilson, Davis, & Coimbra,
2003).

Adequate tissue perfusion reflects physiologicapomses of major trauma
patients following management of life threateningditions and it is also an indicator
of successful management of life threatening caolit that can be evaluated by
assessing hemodynamic status, tissue perfusionunegasnt and use of anaerobic
metabolism serum markers (Rady, 2005; Wilson et 2003). The physiological
responses following management of life threatersogditions are results of help
patients get as more oxygen by clearing the ainaayninistration of oxygen, fluid
replacement and correcting the life threateningdd@mms. This procedure promotes
additional tissue oxygenation and perfusion. In itwld adequate airway and
breathing management increase partial pressungesied oxygen (Pag) and decrease
partial pressure of arterial carbon dioxide (PaG&hich also decreases stimulation of
compensatory mechanism resulting in ventilation aocdl-base balance returns to
almost normal range (Markou., Myrianthefs & Baltajms, 2004). Thus, effective
management of life threatening conditions to prevédpatency airway and adequate
ventilation must be performed rapidly and accuyatélnot, deterioration of patient’s
condition may occur and even result in death (Gesat al., 2001).

For the fluid replacement, adequate volume musadrainistrated to fill
the capillaries and run through the veins to prewaeh adequate venous return to the
heart. This promotes additional preload, strokein@ and cardiac output. Improved
cardiac output increases blood pressure and meariaarpressure (MAP), which
activate negative feedback loops in the barorecgptstretch receptors and
chemorecepters. The negative feedback results ioreased production of
catecholamines and thus produces a vasodilatiormqgimog capillary flow
(Cottingham, 2006; Guyton & Hall, 2006; LaFrambois2001; Watanapa &
Boontaveekul, 2005). Sufficient flow of fluid inghcapillaries results in profusion of
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tissues and cells, therefore, increasing oxygeinetgl This is a mean of reversing the
anaerobic processes whereby serum lactate levelddshe decreased (Kelley, 2005;
VonRueden, Bolton, & Vary, 2009). Conversely, withcan adequate circulatory
blood flow, the vital organs are unable to perfahair functions. The physiology and
biochemistry of the body are deviated progressivedyn the normal values, as the
situations deteriorate, and a state of irrevers#ihleck is reached followed by death
(Brooke, 2005). Therefore, evaluation of physiotadi responses following

management of life threatening conditions is arem$sl component in determining
patient outcome.

It is found in the review of literature that seefactors are associated
with the physiological responses of major traumaepés following management of
life threatening conditions. These factors areamy related to mechanism, but also
to complicated population factors, including adwehcage, decreasing physical
reserves, severity of injury, pre-existing co-mdityi and insufficient ability for
systemic compensation (Chang et al., 2008). Forfagter, the physiology of aging
limits the patients’ ability to respond to the ssef injury and also their management
of life threatening conditions (Boswell & Scalead08). An aging patient may
experience delays in the presence of deteriorasiormprovement of physiological
changes following management of life threateningditions resulting in delay of
further interventions and increased risk of deMin{az, Karcioglu, & Sener, 2006).
In a previous study, Kuhne and colleagues (2006hdothat mortality in older adult
patients increased beginning at age 56 years atdnitrease was independent of the
Injury Severity Score (ISS) (g 0.05). Similarly, in a 10-year, state-wide trauma
registry review, Richmond, Kauder, Strumpf and Migle (2002) reported the risk of
mortality increased by 5% for each additional yebage for those over 65 years of
age. It is indicated by the aforementioned datd figysiological alterations from
aging processes significantly contribute to inceeasortality risks following injuries
sustained (Demetriades et al., 2004; Kuhne, Ruthhkhiser, & Nast-Kolb, 2005).
Nevertheless, there have been no studies invasggahe effects of age on
physiological responses following management ot lithreatening conditions.

Therefore, this factor has been evaluated in thegmt study.
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For pre-existing conditions, pre-injury health sgatis one of the risk
factors which may contribute to the patient’s pbiajical reserve, thus influencing
outcome after trauma as physiological, pre-existimggical conditions accompanied
by aging (ACS, 2004; Hollis, Lecky, Yates, & Woodip 2006; Plummer, 2009;
Stephenson, 2004; Yilmaz et al. 2006). It is regubiin previous studies that trauma
patients with pulmonary disease or myocardial tfan had a significantly higher
mortality rate than those without these conditiBamvita, Bergeron, Lavoie, Ratte,
& Clas, 2007; Yilmaz et al., 2006). Review of thedated literature indicates that the
ability of the body to recover from acute traumayrba compromised by the presence
of pre-existing medical conditions with impact oromtality as the patient outcome
(Plummer, 2009; Stephenson, 2004). However, fewsetlies to date have evaluated
the relationship between co-morbidities and thespiggical responses of major
trauma patients following management of life-theeatg conditions. Therefore, it
may be assumed, that the physiological responsesjfr trauma patients following
management of life-threatening conditions worseoccasorbidities present.

Severity of injury is well known to be a signifiddiactor affecting patient
outcome (Greaves et al., 2001; Guzzo et al., 2085; Natta & Morris, 2000). Tissue
injury occurs because of the body’s inability téetate exposure to excessive acute
energy, thus resulting in anatomic and physiologemage (Bilgin, Mert, &
Camdeviren, 2005; Weigelt, Brasel, & Klein, 2009Yhen organs and tissues are
injured, the physiological derangements occur. Thhe physiological responses
following management of life threatening conditioalso depend on intensity of
injuries. Moreover, the specific body areas injusdso influences trauma mortality
(Demetriades et al., 2004; Demetriades et al., RaR&cent studies have shown that
patients with severe thoracic injuries are morelfiko die in the first six hours in the
Emergency Department (Bamvita et al., 2007). Siiyila/écsei, Arbes, Aldrian and
Nau (2005) found chest trauma to be the major cafideath in major trauma patients.
In addition, the findings of contemporary traumattiestudies revealed that the vast
majority of trauma-related deaths are secondargetcerity of injury (Tein, Chu, &
Brenneman, 2004). As a result, severity of injusya significant factor that is
associated with the physiological responses of mapuma patient followinghe

management of life threatening conditions.
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It is found in the review of related literature tiiae probability of survival
of major trauma patients depends upon five factoimse for management of life
threatening conditions, age, co-morbidities, sayeri injury, and management of life
threatening conditions. It is also found that, samgearcher have focused on final
outcomes, such as mortality, complications, lengtistay in the intensive care unit,
length of hospital stay and quality of life. In ¢a@st, little is known about the effects
of these variables on physiological responses viatlg the management of life
threatening conditions i.e. patient outcome. Eveugh established trauma centers
have implemented the ATI®Syuideline as the standard for trauma care, thefigle
information on the standard of time of manageméife threatening conditions and
performance of management of life threatening domts in the emergency room.
Therefore, the researcher is interested in examginihether these factors are
associated with the outcome of management of hieatening conditions. This
outcome is reflected in the physiological responsgaluated by assessing the
oxygenation, perfusion and serum lactate of majaurha patients following
management of life threatening conditions. The @uie of this study can be utilized
to develop the provision of trauma managementfefthreatening conditions related
to the risk factors affecting outcome. Moreoveis s$tudy can also serve as a mean of
obtaining data for improving the performance ofitre care in both quality of process

and outcome.

Resear ch Question

What are the factors associated with the physiolgiesponses of major
trauma patients following management of life theeatg conditions?

Resear ch Objective

To examine the relation between time for managerotiife threatening
conditions, age, co-morbidities, severity of injurmanagement of life threatening
conditions and the physiological responses of mdjauma patients following

management of life threatening conditions.
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Resear ch Hypothesis

The time for management of life threatening caood#&, age, co-
morbidities, severity of injury and management & khreatening conditions are
associated with physiological responses of majauntra patients following

management of life threatening conditions.

Conceptual Framework

The conceptual framework of this study was adafitad the performance
improvement (Pl) provided by the American College Surgeons Committee on
Trauma (ACSCOT) (Committee on Trauma American @alef Surgeons, 2006) to
examine factors associated with physiological respe of major trauma patients
following management of life threatening conditiofts improvement of trauma
management by reducing inappropriate variationarre creducing complications and
preventable death. The significant variables inftieg patient outcome are based on
the system of care, morbidity and system perforrmascdiscussed below:

1. System of care is the provision of trauma mamege evaluated by
timeliness of care. Timeliness of care is criticatrauma care when delayed care can
be as lethal as errors. When major trauma patenige at the hospital, they should be
rapidly and appropriately assessed by a triageenurge threatening conditions
should also be identified and managed by the traeama in time. Delay in triage and
management of life threatening conditions incretdse risk of preventable death
(Simons & Kirkpatrick, 2002).

2. Morbidity refers to any deviation from normalafte which may be a
result of an aging or pre-existing condition. Thiariable is related to the patient
determinant which affects physiological responsaefowing management of life
threatening conditions and comprising age, co-nairtbs and severity of injury.

2.1 Age. The physiological effects of aging conité to
differences in the outcomes of seriously injuretigmais. Advanced age is associated
with a progressive loss in physiological resilienaad decreasing efficacy of
compensatory mechanism protecting the body aftpmyin(Pudelek, 2002). Age-
related physiological changes may both contribute to theseaof trauma in some

circumstances and present clinical symptoms whidluence the assessment and
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evaluation. Indeed, the outcome of physical findireg the initial assessment and
following management of life threatening conditiomay all be altered (Williams,
Johnson, Ashley, & Wilson, 2007) and possibly leadnder resuscitation.

2.2 Co-morbidities refer to pre-existing medicalndtions
that may all contribute to a patient’s physiologiceserve, which influences trauma
outcome (Pudelek, 2002). Reduced cardiac reseowe ¢ardiovascular disease has the
potential to decrease cardiac function. Both higmeive states and medications can
alter physiological compensatory mechanisms ande/aigns of shock. Chronic lung
disease and smoking of cigarette compromise oveggfiiratory function and reserve
when stressed. In the resuscitative phase, dedrdasetion of these organs can
results in delayed response to injury and manageuwfelife threatening conditions.
Thus, an initial assessment of the major traumeemat with co-morbidities may be
more difficult and lead to under resuscitation weroresuscitation (Plummer, 2009).

2.3 Severity of injury refers to the degree of Ham in the
human body evaluated by trauma scoring systemgi(Bdt al., 2005; Weigelt et al.,
2009). This study applied the Revised Trauma S@RMES) which is a physiological
scoring system to measure the physical changesRTRecombines the measurements
of a patient’s systolic blood pressure (SBP), megpry rate (RR) and Glasgow Coma
Scale (GCS) score. The magnitude of physiologieahigement in each parameter is
scored from 0-4. Thus, the RTS ranges from O towlifh lower scores indicating
more severe physiological derangement (Pohlmari7)200

3. System performance is an essential componeimtauma care. The
major trauma patients must be treated approprigpetymptly and in accordance with
appropriate priorities to identify life threateninguries. This process constitutes the
ABCDEs of trauma care to maintain adequate tissuigpion. This mnemonic refers
to: airway with cervical spine stabilization; brealy; circulation and control of
bleeding; disability or neurological status; angg@sure (undressing) and environment
(temperature control). In parallel, the patientidddoe constantly monitored and re-
evaluated during resuscitation. This sequentiadssaent is initiated by the members
of the trauma team as soon as the patient arnivesiergency room. Problems in the
process of care lead to physiological deterioratiod increased risk of preventable
death (ACS, 2004).
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Five significant factors are found in the liter&ueview. They are related
to the physiological responses of major traumaepégi following management of life
threatening conditions. According to the systentarfe, delays in time to carry out
procedure result in persistent hypoxia or hypomtoiu Reduced physiological
reserves due to aging and co-morbidities accomgadighysical damage from injury
may reduce the ability of patients to respond farinand the management of life
threatening conditions. Thus, all factors direc#lifect tissue oxygenation, tissue
perfusion and metabolic changes following the meansnt of life threatening
conditions. The conceptual framework of this stislggemonstrated in Figure 1.

System of Care
- Time for
Management of
Life threatening v
Conditions
¥ System Physiological
M ajor Performance Responses Following
Trauma - Management Management of Life
f Life q : .
i 0 , » threatening Conditions
Patients threatening - Oxygenation
n Conditions - Perfusion
M or bidities - Metabolic Change
- Age
- Co-morbidities T
- Severity of Injury

Figure 1 Conceptual framework of the research study

Scope of the Study

This research examines the factors associated thith physiological
responses of major trauma patients following mamesge of life threatening
conditions. The population of the study comprisédmajor trauma patients who
received trauma resuscitation at the Outpatientiiea Unit, Siriraj Hospital. Data

were collected from December 2008 to April 2010.
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Definition of terms

Major trauma patients refer to trauma patients with severe injuries
caused by external factors as identified in the-Y@2 codes of ICD 10-TM. Patients
are determined by a CRAMS scale score of 8 or less.

Management of life threatening conditions refer to the provision of
trauma resuscitation of major trauma patients Ipydrassessment and management of
airway, breathing, circulation, disabilities, exposenvironment and coordination
with a trauma nurse coordinator (TNC) or nurse oesgble for the management of
life threatening conditions. In this study, the mgement of life threatening
conditions was evaluated by the assessment formtiHfer management of life
threatening conditions.

Physiological responses following management of life threatening
conditions refer to the state of major trauma patients wheehraceived management
of life threatening conditions consisting of oxygéan, perfusion and metabolic
changes. For this study, the patient’s conditioesewevaluated by assessing oxygen
saturation measured by pulse oximetry (9pSBP and blood lactate levels following
management of life threatening conditions as imetgul in 3 categories: improved;
unchanged; or worsened by a record form of outcofrtee physiological responses
of major trauma patients.

Age refers to the number of years from the patienitgshldio date of data
collection.

Co-morbidities refer to pre-existing conditions of major traumeai@nts
that affect to physiological responses after mamaye of life threatening conditions.

Severity of injury refers to the degree of injury severity calculafteon
the coded values of the Revised Trauma Score (RD8)prised of 3 variables:
systolic blood pressure (SBP); respiratory rate)(RIRd Glasgow Coma Scale score
(GCS).

Time for management of life threatening conditions refers to the length
of time in minutes and seconds starting from tineetiwvhen major trauma patients

receive assessment from a triage nurse until #uarta resuscitation has been finished.
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Expected Outcome and Benefits

1. The findings of this study are expected to enhamderstanding of the
factors associated with the physiological resporfemajor trauma patients. This
understanding is significant for trauma team inleang and making plans to
improve the quality of trauma care.

2. It is expected that the findings of this studyl e utilized as baseline
data for improving the management of life threatgnconditions for major trauma

patients with severe injuries.
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CHAPTER I
LITERATURE REVIEW

In this research the factors associated with phygical responses of
major trauma patients following management of lkifeeatening conditions were
studied. Related literature and research papers kggrewed in terms of the following

aspects:

1. Major trauma patients
1.1 Characteristics of major trauma patients
1.2 Life threatening conditions in major traumaigatis
2. Physiological responses of major trauma patiéoitewing management of life
threatening conditions
3. Factors associated with physiological respon$esajor trauma patients following
management of life threatening conditions
3.1 Time for management of life threateningditbons
3.2 Age
3.3 Co-morbidities
3.4 Severity of injury
3.5 Management of life threatening conditions

4. Conclusion
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1. Major Trauma Patients

1.1 Characteristicsof Major Trauma Patients

Major trauma patients can be defined as traumaemstiwith severely
simultaneous injuries to different body region®aggans, which can result in systemic
dysfunction potentially causing death (HoltslagnvBeeck, Lindeman, & Leenen,
2007; Hoyt, Coimbra, & Potenza, 2004). Major traupetients are identified by
CRAMS scale scores of 8 or less (Gormican, 198&idiy Batchelor, 2000; Kosmos,
1995; Sharma, 2005). Those injuries caused by medtecauses identified by
International Statistical Classification of Disesasad Related Health Problems (ICD
10-TM) with codes fromV01-Y34 which includes transport accidents (V01-y¥/99
falls (W00-W19); exposure to inanimate mechanicatés (W20-W49); exposure to
animate mechanical forces (W50-W64); other accalethireats to breathing (W75-
W84); exposure to electrical current, radiation axtteme ambient air temperature
and pressure (W85-W99); exposure to smoke, fireflantes (X00-X09); contact with
heat and hot substances (X10-X19); contact wittoresus animals and plants (X20-
X29); exposure to forces of nature (X30-X39); aeaithl poisoning by and exposure
to noxious substances (X40-X49); overexertion, dtagnd privation (X50-X57);
accidental exposure to other and unspecified faqb8-X59); intentional self-harm
(X60-X84); assault (X85-Y09); and events of undeteed intent (Y01-Y34)
(Ministry of Public Health, 2007). These causes haemful to the human body
because of having nature of destroying and reduitingtions of organs, tissues and
cells leading to numerous changes in the body&rimal environment (Leksakulchai,
2002). Consequently, acute physiological derangé&nean occur at any time
following injuries and sequelae with life threatagi conditions (Griggs, Morris,
Runciman, Osborne, & Paix, 2005).

1.2 Lifethreatening Conditionsin Major Trauma Patients

Life threatening conditions in major trauma patseate generally caused
by shortages in oxygen supply to vital organs (BRepd2005; Greaves et al. 2001;
Rady, 2005). These conditions often occur as altredusevere injuries to the
respiratory, circulatory and central nervous syste@onsequently, they are followed
by hypoxemia and/or hypoperfusion (Greaves et2801; VonRueden & Hartsock,
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2002; Tomtitchong & Havanond, 2001). Life threatgnconditions can be described

as follows:

Hypoxemia

Hypoxemia refers to reduction in the level of oxyge blood potentially
evaluated by arterial oxygen content (Ga(&reaves et al., 2001), partial pressure of
arterial oxygen (Paf) and arterial oxyhemoglobin saturation (Sa(¥ichitvejpaisal,
1997; Wilson, Minokadeh, Benumof, Frass, & Barhi&907). Hypoxemia is life
threatening because it may compromise oxygen dglicethe periphery, resulting in
tissue hypoxia. Hypoxemia may occur together wifpenicapnia which means
increased partial pressure of arterial carbon deXPaCQ) caused by retention of
carbon dioxide (Cranshaw & Nolan, 2006; Greaveal.e2001; Markou et al., 2004,
Porth, 2005). Major trauma patients with oxygenusston measured by pulse
oximetry (SpQ@) at less than 95% are considered to have hypoxéA@s, 2004;
Thavichaigarn & Kanchanarin, 2001). In general, d¥gmia is a result of the
following causes:

1. Decreased oxygen delivery caused by inadeqeat bf
oxygen in the air, airway obstruction and hypovatibn. These causes produce
decreased alveolar oxygen levels resulting in @desa@ alveolar oxygen pressure
leading to imbalanced ventilation and perfusionoratlled a ventilation/ perfusion
(V/Q) mismatch where blood flow through the lungssHess oxygen while normal
circulation results in decreased arterial oxygematiConsequently, decreased RaO
and SaQ@ sequelae occur with increased Pa@Brooke, 2005; Dutton, 2008; Horton,
2005; Ounnapirak, 2000; Porth, 2005; Vichitvejpki$897; Wilson et al, 2007).

1.1 Reduced level of oxygen in the air inspired
causing low partial pressure of inspired oxygen tnammmonly caused by smoke
inhalation with the consequences of carbon monoaitkcyanide poisoning (Brooke,
2005; Greaves et.al2001). Carbon monoxide has an affinity for haeloloig that is
200-250 times greater than the affinity of oxygem haemoglobin. As a result,
haemoglobin is reduced to combine with oxygen legdio reduction of tissue

oxygenation (Hungspreugs & Suwanpratas, 2005)
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1.2 Airway obstruction can be a primary problem
or the result of another injury. The most commomnses of airway obstruction are soft
tissue obstruction resulting from lost muscle tanethe neck and pharynx in
unconscious patients. Hematoma can cause compregkithe trachea and thyroid
cartilage occurring as a result of direct trauméhthead and neck. Foreign bodies or
foreign materials (either intrinsic or extrinsisych as avulsed teeth, dentures, pieces
of tissue, blood clots, secretion, vomitus or attyeo foreign matter, may block the
airway. Altered anatomy as a consequence of headfarial injuries results in
displaced facial bones, such as the maxilla anddimbnwhich may also become
sources of obstruction (Cranshaw & Nolan, 2006;a@es et al., 2001; Horton, 2005;
Yamamoto, Schroeder & Beliveau, 2005). Moreovenalad air at high temperature,
particularly associated with the inhalation of tant gases following combustion,
produces spasms in the airway and also edema oditivay wall (Brooke, 2005;
Greaves et al., 2001). Airway obstruction can beigdaor complete. These causes
interrupt the flow of oxygen from the atmospherdhe lung alveoli with the result of
reducing pulmonary ventilation leading to inadequpartial pressure of oxygen in
inspired air (Brooke, 2005). These causes congiltatretention of carbon dioxide
with the effect that oxygen cannot pass from theea@l through the pulmonary
capillaries, thus resulting in decreased arteriadygenation (Horton, 2005;
Pongnumkul, 2004).

1.3 Hypoventilation occurs when the volume of the
air moving in and out of the lungs is significantigduced resulting in decreased
alveolar ventilation often accompanied by retentidrcarbon dioxide (hypercapnia).
Hypoventilation is commonly caused by conditionsts@e the lungs, such as
respiratory center depression from head injury orgd, disorders of respiratory
muscles (e.g. diaphragm or intercostal musclesy fphirenic nerve paralysis due to
spinal cord injury and thoracic cage disorders fremast wall injury (Greaves et al.,
2001; Porth, 2005). A loss of mechanical functibthe chest wall inhibits the normal
movement of the thorax or interrupts the formataimegative pressure within the
thorax and leads to hypoventilation. The loss @atiwe intrapleural pressure results
in the partial or total collapse of the lung on thffected side with a resulting

accumulation of air or blood in the pleural spateese conditions are found in
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patients with pneumothorax, open pneumothorax, heonax and flail chest.
Furthermore, the increased intrathoracic pressameatso cause mediastinum to shift
to opposite side due to tension pneumothorax andsiv& hemothorax. The
consequences of this compression are failure tdlagnand reduced venous return
which can lead to decreased cardiac output. Asutréhe mismatching of ventilation
and perfusion occur and contribute significantly hypoxemia (ACS, 2004,
Attanawanich, 1999; Brooke, 2005; Guyton & Hallp80Yamamoto et al., 2005).

2. Impaired diffusion is described as a conditiorwhich gas
exchange between the alveoli and the red blood =feduced because of an increase
in the distance of diffusion or a decrease in teargability of the alveolar capillary
membrane to movement of gases. Impaired diffusiostrtommonly occurs in trauma
patients due to injury to the lung parenchyma whaduses reduction in the
permeability of the alveolar capillary membranee3é changes produce increased
pulmonary vascular resistance, decreased pulmoresgular flow and reduced lung
compliance resulting in interstitial fluid accumude and decreased alveolar
membrane diffusion (Attanawanich, 1999; PongnumkBQ02; Porth, 2005).
Moreover, impaired diffusion is also caused by =il red blood cells from
hemorrhage. Thus, blood and hemoglobin in the pnanp circulation cannot be
saturated with oxygen. As a result, blood leavimg lungs has low oxygen saturation
potentially resulting in reduced oxygen deliverthe tissues (Sharpe & Stey2005;
Wilson et al, 2007).

3. Impaired circulatory function due to injuries caeduce
pulmonary circulation and result in decreased blfhog to the gas exchange portion
of the lungs. Alveolar dead space occurs and peslogasmatching of ventilation and
perfusion. Eventually, ineffective gas exchangeuogavith reduced blood flow in
systemic circulation carrying oxygen to the tissuwsd cells, thus leading to
diminished cellular respiration further resulting tissue hypoxia (Guyton & Hall,
2006; Hungspreugs, & Suwanpratas, 2005; Porth, ;200i50n et al, 2007). The most
common cause of hypoxemia due to impaired circtyatonction are loss of blood
volume in the circulatory system; reduced cardiamping ability from direct injury
to the heart and great vessels; and circulatoryratigon from tension pneumothorax

or cardiac tamponade (Brooke, 2005; Greaves 2@0]; Yamamoto et al., 2005).
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In conclusion, hypoxemia and hypercapnea conirnguto respiratory
failure are conditions in which the lungs fail tdeguately oxygenate the blood to
prevent carbon dioxide retention. Hypoxemia andenggpnea are the results of such
conditions as impaired ventilation, compromised ahig of ventilation and
perfusion, or disrupted blood flow in the lungs.eTbonsequence of hypoxemia is
hypoxia which means reduction in oxygen supplyhi® tissues (Brooke, 2005; Porth,
2005). The effects of hypoxia are decreased megmtdiciency and performance of

discrete motor movements (Guyton & Hall, 2006).

Hypoperfusion

Hypoperfusion or inadequate tissue perfusion ignddf as circulatory
shock which means generalized inadequate blood thhoaugh the body to the extent
that the body tissues are damaged due to insuftidlew, especially in terms of
oxygen and other nutrients delivered to the tissares cells. Shock usually results
from inadequate cardiac output caused by reduceodbVolume, obstruction to the
blood flow from the heart, diminished cardiac pungpability and decreased vascular
tone. These causes produce decreased venous regreased cardiac output,
reduced tissue perfusion and impaired cellular bwdism resulting in an
accumulation of metabolic waste (Edward, 2005b; tGuy Hall, 2006; Porth, 2005;
VonRueden et al., 2009; Wattanasirichaigoon, 20B8ath cause of hypoperfusion is
described as follows:

1. Reduced blood volume is a significant causehotk called
hypovolemic shock. In trauma patients, the mostroomcause of hypovolemic shock
is acute hemorrhage. A massive blood loss cantreeul abdominal trauma, thoracic
trauma, pelvic fracture and long-bone fracture vatkerial trauma (Greaves et al.,
2001; Kneale, 2003). Hypovolemic shock may alsdheeresult of plasma loss from
burn. Plasma is lost through the denuded skin asseake plasma volume becomes
markedly reduced. Consequently, it contributesttyéa increase blood viscosity as a
result of increased red blood cell concentrationthe remaining blood and this
exacerbates the sluggishness of blood flow (Guadall, 2006; Unhasuta, 2007,

Von Rueden et al., 2009). These volume losses esboth preload and stroke volume
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and cause reduced cardiac output resulting in ireggperfusion to the tissues and
cells (Cottingham, 2006; Kelley, 2005; Kneale, 20@8rth, 2005).

2. Obstruction to blood flow from the heart maydagised by
the accumulation of air and blood in the pleuradcsy but does not release, thus
causing an increase of intrathoracic pressure antpression of major great vessels,
lungs, heart and trachea. The results of this cesgion are failure to ventilate which
causes diminished arterial oxygenation with de@e@asardiac output, perfusion and,
eventually, venous return resulting in decreaseddliflow to the central circulation
(Porth, 2005; Unhasuta, 2007; Yamamoto et al., ROM®reover, blood clots or
bubbles of gas from pulmonary embolisms can obspubnonary vessels and result
in elevated right heart pressure and impaired veneturn (Attanawanich, 1999;
Edward, 2005b; Porth, 2005).

3. Reduced cardiac pumping ability may be calmsedirectly
traumatizing the heart muscle or, by restrictingrhdunction by compressing with
accumulated blood and blood clots in the pericaspace, elevating intrapericardial
pressure and impairing ventricular fillings to riésm ineffective pumping to the
circulatory system. As a result, stroke volume eadliac output are reduced (Brooke,
2005; Greaves et al., 2001; Kelley, 2005; Unhask@f7). Furthermore, coronary
blood flow is reduced during a period of increasagiocardial oxygen demand
resulting in myocardial dysfunction and failure (i€g, 2005).

4. Decreased vascular tone is possibly the regudt severe
brain stem injury at the level of the medulla anpliiy to the spinal cord above the
level of T1 results in loss of sympathetic contodl blood vessels. These causes
contribute to peripheral vasodilatation, decreasgstemic vascular resistance and
enhanced vagal reflexes causing severe bradycdrdiae presence of a normal or
low intravascular volume, this expanded vasculgacdy causes severe hypotension,
inadequate cardiac output, reduced tissue perfusionimpaired cellular metabolism
(Edwards, 2005b; Greaves et al., 2001; Kelley, 208%&th 2005; Unhasuta, 2007;
Von Rueden et al., 2009).

If cardiac output continues to decrease, bloodganee and tissue perfusion
is also decreased. Consequently, tissue hypoxiar®as a result of hypoperfusion.

Hypoxia causes alteration of cellular metabolised|utar membrane disruption and
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coagulation defects. These conditions indicate the failure of compensatory mechanism
to maintain adequate tissue perfusion. Furthermore, severe cellular and organ
dysfunction develops and rapidly leads to death (Edward, 2005b; Von Rueden et .,
2009)

In summary, life threatening conditions in major trauma patients in the
emergency phase are the result of complex pathophysiological reactions, some directly
as a result of the event itself and others as part of a compensatory response
(Cottingham, 2006; Greaves et al., 2001; Matthews & Bentley, 2005). The main
features of pathophysiological disturbances triggered by hypoxemia and
hypoperfusion, such as shock, result in decreased oxygenation, inadequate tissue
perfusion, tissue hypoxia and eventually death (Brooke, 2005; Dutton, 2008; Edwards,
2005a; Wattanasirichaigoon, 2002).

2. Physiological Responses of Major Trauma Patients Following

Management of Life threatening Conditions

When the human body sustains injuries, local and systemic responses are
stimulated to control the internal environment for maintenance of constant conditions
in the body. The pattern of response depends upon whether the injury is mainly
hemorrhage, lack of oxygen, tissue damage or pain. Physiologica changes occur
through its compensatory mechanism to protect the body from damage of cells, tissues
and organs (Cottingham, 2006; Dutton, 2008). The initial physiological responses are
neuroendocrine responses, metabolic responses and immune responses. The
neuroendocrine responses are seen immediately after injuries and continue throughout
the treatment during and after management of life threatening conditions until the
body returns to normal condition. Hemodynamic alterations, changes in oxygen supply
occur with demands and metabolic disturbances (Edwards, 2005a). Therefore,
physiologica changes following management of life threatening conditions are
reflected in the response of the body to the management of life threatening conditions
caused by hypoxemia and inadequate tissue perfusion. These responses are described

asfollows:
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2.1 Physiological Responses of Major Trauma Patients toward
Hypoxemia Following Management of life threatening conditions

Major trauma patients who sustain airway obstructiad hypoventilation
can develop hypoxemia and coexisted hypercapngaaited gas exchange may also
develop. If not managed properly, these conditioolsl the potential for developing
hypoxia. Clinically, different organs have diffetesensitivities to hypoxia, the heart
and brain being the most sensitive (Greaves €2@0.]; Hungspreugs & Suwanpratas,
2005). With complete airway obstruction, patien&dime unconscious within two
minutes as the Pa@rops to approximately 30 mmHg (S&(0%). Apnea follows in
2-6 minutes. When PaQs approximately 15-25 mmHg and cardiac arreikély to
occur within 5-10 minutes (Horton, 2005).

Under conditions of hypoxemia and hypercapnea, eqadte alveolar
ventilation and carbon dioxide retention can carespiratory acidosis. The body
responses to decreased Rafdcreased PaCOand acidosis by stimulated central
chemoreceptorait the medulla and peripheral chemorecep#trearotid andaortic
bodies resulting in increased ventilation. Alvedigpoxia also stimulates pulmonary
vasoconstriction resulting in increased pulmonatgral pressure and improves the
matching of ventilation and blood flow. Additionallhypoxia provokes release of
erythropoietin from the kidneys to increase proaucbf red blood cells resulting in
increased red blood cell concentration and the emyacarrying capacity of the blood.
This compensatory mechanism usually takes placeirwihinutes to maintain PaO
and PaC@and produce enough oxygen for cells to functiaopprly (Brooke, 2005;
Markou et al., 2004; Porth, 2005). Thus, effectimanagement of life threatening
conditions to provide a patency airway and adequatgilation must be performed
quickly and accurately. If not, deterioration iretbondition of patient may occur and
result in death (Greaves et al., 2001).

Following management of life threatening conditiottse physiological
responses are results of help patients get morgeoxypy clearing the airway,
administration of oxygen and correcting the lifestitening conditions. These promote
additional tissue oxygenation. In addition, adequatway and breathing management
increase Papand decrease Pag@hich also decreases stimulation of compensatory

mechanism resulting in ventilation and acid-baslariz returns to a nearly normal
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range (Markou et al., 2004). These responses catietmined by assessment of
clinical manifestations such as respiratory ratarral range 10-29 times per minute)
(Richards & Mayberry, 2004; Tal-Or et al., 2007¢ctkased respiratory effort, return
to normal neurological status; and diagnostic messwf oxygen levels, such as
arterial oxygen saturation by pulse oximetry whahould be> 95% (ACS, 2004;
Thavichaigarn & Kanchanarin, 2001). If the patiesteives inappropriate or delayed
treatment, hypoxia develops and may cause uncarsscgecreased respiratory rate,
hypotension, bradycardia, decreased cardiac ougmat ultimate cardiac arrest
(Horton, 2005; Hungspreugs & Suwanpratas, 2005)sThvaluation and monitoring
of tissue oxygenation during and after managemeiiteothreatening conditions are
important stages of effective management in magmha patients and also reflect the

efficacy of trauma care in emergency room (Huln@€6).

2.2 Physiological Responses of Major Trauma Patients Towards
Hypoperfusion Following M anagement of Life threatening Conditions

In major trauma patients, hypoperfusion is causgdieast in part, by
depletion of circulating volume, obstruction to dbflow from the heart, ineffective
cardiac pumping ability and reduction of vasculandg, as mentioned above.
Hypoperfusion mostly results from acute blood Id&Sgnificant blood loss reduces
circulatory volume due to internal or external herhage causing hypovolemic shock.
Hypovolemia can cause both hypoxemia and inadedisstee perfusion because it is
a result of loss of both circulating plasma and béabd cells. Clinically, adequate
blood flow to the tissues and cells requires 3 mammponents, adequate cardiac
pumping, effective vascular tone and sufficientlloeolume. When one component is
impaired, blood flow to the tissues is threatenedcampromised (Brooke, 2005;
LaFramboise, 2001; Smeltzer & Bare, 2004; Wattaithsigoon, 2002).
Compensatory mechanism is stimulated to restoredbftow and tissue perfusion.
Initial response is triggered by peripheral hypéyp&on causing vasoconstriction to
increase preload and cardiac output. Decreaseavasgcular volume stimulates atrial
stretch reflex, while decreasing arterial bloodspree stimulating the barorecepters in
the aortic arch and carotid sinus causing presasggonse to trigger the sympathetic
nervous system (Cottingham, 2006; Dutton, 2008legeP005; LaFramboise, 2001).
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The sympathetic stimulation affects the functiohshe endocrine glands,
peripheral nerve endings and adrenal medulla teasel catecholamine, such as
epinephrine and norepinephrine, resulting in ineeelavascular tone, heart rate,
cardiac contractility and vasoconstriction in ortieincrease venous return and, thus,
preload. The responses are efforts to provide bftmwd to major organs, especially,
the brain, heart and lung first. Additionally, deases in blood pH and rises in carbon
dioxide concentrations activate chemorecepters ha kidneys, simultaneously,
decreased renal blood flow activates renin- ang&tealdosterone cascade to release
aldosterone generating the re-absorption of sodinoh thus, catecholamine. In the
meantime, the increased serum osmolarity stimulabssnorecepters in the
hypothalamus to release anitdiuretic hormone (ADidYhe posterior pituitary gland.
ADH causes the kidneys to further retain waternireffort to raise blood volume and
blood pressure. Moreover, decreased capillary tsgdtic pressure also causes shifts
of fluids from intracellular and interstitial spat@capillaries to increase intravascular
volume to maintain sufficient tissue perfusion amdlular metabolism (Cottingham,
2006; Edwards, 2005a; Kelley, 2005; Wattanasirighan, 2002; Smeltzer & Bare,
2004).

Hypoperfusion depletes oxygen delivery to the cdlgis resulting in
impaired cellular metabolism. At the cellular levetduction of oxygen first affects
the mitochondria using the anaerobic metabolisrpramluce adenosine triphosphate
(ATP), which is essential for creating energy irllsceThe anaerobic metabolism
gradually produces lactic acid. The accumulatiotaofic acid eventually results in a
metabolic acidosis perpetuating cellular dysfunctmd potentially leading to tissue
damage (Bolton, 2007; Cottingham, 2006; Kneale,32@meltzer & Bare, 2004).
This metabolic disturbance can cause progressigedatation, loss of response to
fluids and catecholamine, capillary leak, diffusedagulopathy and cardiac
dysfunction (Dutton, 2008; Edwards, 2005b; Kell2§05).

It can be noted that the primary function of congagary mechanism is to
deliver oxygen to tissues and remove waste prodAcitg derangement of this process
in major trauma patients due to reduced oxygen Igujppm both respiratory and
circulatory failure leads to life threatening caimmhs, such as shock. In such

situations, unresolved shock can result in deatfiecBve management of life
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threatening conditions must be aimed at preventurther injuries and restoring
adequate tissue oxygenation and perfusion, inafudieeding control and fluid versus
blood replacement (Brooke, 2005).

In replacing fluids, adequate volume must be adstimied to fill the
capillaries and run through the veins to providedequate venous return to the heart.
This promotes additional preload, stroke volume eardliac output. Improved cardiac
output increases blood pressure and mean arteeskge (MAP), which activate
negative feedback loops in the baroreceptors,cétretceptors and chemorecepters.
The negative feedback results in decreased pragudi catecholamines and thus
produces a vasodilation promoting capillary flow.ueD to decreased blood
catecholamine, cardiac contractility and periphewsdcular resistance are decreased
with the effects of decreased heart rate, pulse dastolic blood pressure and thereby
widening the pulse pressure (Cottingham, 2006; @uw Hall, 2006; LaFramboise,
2001; Watanapa & Boontaveekul, 2005). Sufficiemebeal and renal blood flow also
result in improved mental status and increaseceurintput (ACS, 2004; Cottingham,
2006; Smeltzer & Bare, 2004). Additionally, adegufibw of fluid in the capillaries
results in profuse tissues and cells, thereforereasing oxygen delivery. This is a
mean of reversing the anaerobic processes whemynslactate levels should be
decreased (Kelley, 2005; Von Rueden et al., 2008hversely, without an adequate
circulatory blood flow, the vital organs are unalde perform their functions. The
physiology and biochemistry of the body are dewvgteogressively from the normal
values, as the situations deteriorate, and a efdatesversible shock is reached this is
followed by death (Brooke, 2005).

According to physiological responses following mgement of life
threatening conditions mentioned above, evaluateghemodynamic status is most
basic approach to assess adequacy of resuscitalicaditionally, successful
management of life threatening conditions shoukd g&tients with SBB 90 mmHg,
MAP > 70 mmHg, heart rate 100 beats per minute, SpO> 95% (ACS, 2004;
Cocchi, Kimlin, Walsh, & Donnio, 2007; CottinghardQ06). However, it has been
documented that up to 85% of severely injured ptidiave evidence of ongoing
tissue hypoxia despite normalization of vital sigegggestive of occult oxygen debt

(defined as the cumulative deficit in cellular ogypgconsumption) and the presence of
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compensated shock (Prittie, 2006). It is reportedrevious studies that serum marker
of metabolism such as lactate levels is sensitiwssiplogical parameters, which give
crucial information about the actual tissue pednsin trauma patients (Cottingham,
2006; Englehart, & Schreiber, 2006; Napolitano,200sherman et al., 2004; Wilson
et al., 2003). The recent study by Aslar, Kuzu,aBlhTanik, & Hengirmen (2004)
demonstrated that serum lactate levels are the impstrtant determinants of clinical
outcome in critical injured patients. Thereforeruse lactate levels may provide
valuable information regarding global perfusion amd/genation in major trauma
patients.

In conclusion, the physiological responses of majauma patients are
results of compensatory mechanism initiated byuésand organ damage leading to
hypoxemia and hypoperfusion. Restoration of tigseusion must be performed by
correcting life threatening situations and provigdisystemic tissue oxygenation and
perfusion. Evaluation of tissue oxygenation andfyston can be determined by
assessment of peripheral organ perfusion includiegnodynamic status, tissue
perfusion measurement and use of anaerobic metabaderum markers. These
strategies should be implemented continually duidng after management of life
threatening conditions. Improvement and deterioratf physiological derangements
are reflected in the efficacy of management of tHeeatening conditions and also
guality of trauma care (Cottingham, 2006; Rady,20filson et al., 2003). Finally,
fewer studies to date have evaluated whether tlysigbgical responses of major
trauma patients following management of life theeaig conditions as a patient

outcome. Therefore, the present study evaluatedtitcome.

3. Factors Associated with Physiological Responses of Major Trauma

Patients Following Management of Life threatening Conditions

According to the review of literature and the ogpiuial framework of this
study, patient outcome of trauma care depend upeeral factors. These involve host
factors, such as age and co-morbidities; mechaniénmgury causing injury severity;
timeliness of care as system factors; and traum@agement as system performance
(Committee on Trauma American College of Surge@A86; Sareide, & Steen, 2000,

Van Natta & Morris, 2000). In the emergency phase, primary goal of patient
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outcome is improvement in physiological status dwihg management of life
threatening conditions. Thus, all 5 factors, inahgdtime for management of life
threatening conditions, age, co-morbidities, seéyea injury and management of life
threatening conditions, could be considered intieiato physiological responses
following management of life threatening conditiomfiich can be explained as

follows:

3.1 Timefor Management of Life threatening Conditions

Depend on the cause of life threatening conditiagsnentioned above,
these conditions require immediate treatment. Adramitial assessment should be
performed upon arrival at the emergency room (G¥eat al., 2001; Kelley, 2005).
Assessment is based on a series of ATigBidelines. This process involves many
steps that must be done simultaneously and quibtklycorrect life threatening
problems. This management of life threatening diovtd should be completed in the
first three to five minutes from arrival at emerggrroom (Sakolsatayadorn, 1999;
Tal-Or et al.,, 2007; Unhasuta, 2006a). However, rwheultiple life threatening
injuries are encountered, the management of lifeatiening conditions takes longer
time to complete (Tal-Or et al. 2007). Because tisnef the essence, the management
of life threatening conditions is significant totigat outcome. Serious injuries would
take a lethal course if left untreated within tivstfminutes to few hours following
trauma (ACS, 2004; Driscoll, & Vincent, 1992; Lowegpe, & Hedges, 1990; Stahel,
Heyde, & Ertel, 2005). Physiologically, more tharmo58 minutes of total circulation
arrest can cause at least some degree of permbar@ntdamage (Guyton & Hall,
2006). Therefore, it is significant to pay attentito immediate assessment and
appropriate management of hypoxemia and hypoperfusi major trauma patients in
the emergency room.

In the emergency room, organizational processesri@ct life threatening
conditions include patient triage, initial assesstnelife-saving interventions,
monitoring, re-evaluation and documentation (AC804£& Selfridge-Thomas, 2005).
The primary purpose of triage is the timely evatatand treatment of the injured
patient. Triage is accomplished by assigning eaatfiet a category reflecting the

urgency with which care is required. When the tinoen triage to treatment is shorter,
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triage accuracy is important but not critical. Gre tother hand, long waits for
treatment allow for no error in triage decision ngkas patients may die (McMahon,
2003). Thus, time-management of life threateningdaoons involves triage time and
resuscitation time.

An early study by Lowe et al. (1990) reported thean time of trauma
resuscitation from initial assessment of airwaygalining and circulation to back
examination as 10 minutes. This study, however, dat evaluate the time-
management and patient outcome. Later, Driscoll &fwcent (1992) studied
resuscitation times in four units of Level | traucenters; two of the centers were in
North America and the other two were in South Adrighe results demonstrated that
Unit A completed life-saving procedures in an ageréime of 5 minutes, while Units
B, C and D took 7, 20 and 47 minutes, respectivielyprder to follow the same
procedures. They also reported that times for mamagt of life-saving procedures
had a significant correlation with changes in SBE RTS during the patient’s stay in
the resuscitation room. This finding indicates thiagted of resuscitation had a definite
bearing on the patient's subsequent physiologicahdition. Moreover, when
predictability was analyzed with patient survival e outcome, the time for life-
saving procedures remained predictive of patiemvigal (p < .005) (Driscoll &
Vincent, 1992).

In 2001, Lossius and colleagues reported that tleelian time from
admission to first x-ray was 5 minutes in majoured patients when the trauma team
was activated. And time intervals from injury tefitite care of 60 min or more were
significantly associated with death within 30 dayter injury. Another study by Van
Olden and colleagues (2003a) reported that the anetime of resuscitation in
severely injured patients who were treated by neoliedical teams was 41.30
minutes. Similarly, Van Olden and colleagues (2Qa8tmonstrated the median time
of resuscitation in severely injured patients atdifiutes. These two studies did not
examine the effects of time of resuscitation ongagent outcome.

A recent study by Spanjersberg, Bergs, Mushkudidiimek and
Schipper (2009) revealed that the median time whgmy surveys in severely trauma
patients was 10.0 minutes. When compared to miyrtalhd expected number of

deaths by using TRISS methodology, it was found if6aand 18 patients died. This



Fac. of Grad. Studies, Mahidol Univ. M3N.(Adult Nursing) / 27

finding indicated that the mortality was not highshould be noted, however, that
differences in findings might be caused by typepaifents or trauma team structures.
Another related study also supported that timeni@nagement of life threatening
conditions affected patient outcome. This studyn@rad causes of preventable deaths
in the emergency phase of trauma care. Most resigisonstrated that delays in
treatment, such as delays in securing the airnaaydn hemorrhage control and fluid
replacement, are errors resulting in death (Grueal.e 2006; Ivatury et al., 2008;
Saltzherr et al., 2010; Teixeira et al., 2007; fgifandi et al., 2003).

When airway is compromise and hemorrhage is noectad, the result is
delayed interventions. The body still prolongs hygmia and hypoperfusion, patient’s
conditions worsen and the patients are unable ¢$pored to management of life
threatening conditions. In this situation, SpP® lower than 95 %, SPB drops lower
than 90 mmHg and blood lactate level elevates ovigal values. Later, organ and
tissue dysfunction occurs and the patient evertudifls (Tanadsiladham, 2001). In
patients with tension pneumothorax and cardiac tarage, delays in chest tube
replacement or decompression results in progressoraitions and rapid death
(Attanawanich, 1999). However, rapid interventiotss correct life threatening
conditions and provide adequate oxygenation antugien by maintaining patency
airway, hemorrhage control and fluid transfusican telp patient conditions improve
(ACS, 2004; Greaves et al.,, 2001; Cottingham, 206®@x this reason, time for
management of life threatening conditions is cos®@d an influential factor toward
physiological responses following management ot lithreatening conditions.
Moreover, it also reflects the efficacy of emergenmom management and quality of

trauma care.

3.2 Age

Age is a significant factor that may contribute poorer outcome.
Advanced age is associated with a progressive ilesphysiological resilience,
decreasing the efficacy of compensatory mecharfistnprotect the body after injuries
(Chang et al. 2008; Kauder, Schwab, & Shapiro, 200dliams et al., 2007). The
physiology of aging limits the patient’s ability tespond to the stress of injury and

also their management of life threatening condgioiihis is perhaps the most
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important factor in the cardiovascular system (Belb& Scalea, 2009). Age-related
changes of the cardiovascular system include aeased amount of collagen, causing
a stiffened left ventricle and increased rigidifytloe cardiac valves. Stress response
and catecholamine release are not altered, butitisgpsto catecholamines is
decreased. Elasticity of the arterial walls is oead, thus causing an increase in
pulmonary and peripheral vascular resistance. Meeadl cardiovascular changes are
manifested through diminished cardiac reserve wibelscomes apparent through
cardiac dysfunction with potential for decreasimgdiac output. These changes may
result in a delay in the activation of responsesl aiminished magnitude of
compensatory mechanism. The significant signs 0y efiock may initially be subtle
(Atwell, 2002; Kauder et al., 2004; Stephenson,20Thus, accurate assessment and
initial management are not easy to achieve in Bldeauma patients (Chang et al.
2008)

The pulmonary system also undergoes physiologidainges. The
pulmonary arteries thicken, thus increasing pulmpnascular resistance. The lung
parenchyma and chest wall become stiff, leadingettuced pulmonary compliance.
Alveolar ducts enlarge; and alveoli become flatted shallower, thus decreasing the
lungs’ vital capacity. These changes cause veiatiigierfusion mismatch resulting in
ineffective gas exchange (Atwell, 2002; PlummerQ20Williams et al., 2007;
Stephenson, 2004). Hypoxia may develop easilyr aéeious injuries and slowly
return to normal after initial management (Thavighan & Kanchanarin, 2001).

Brain weight is decreased with progressive losseafrons, thus resulting
in cerebral atrophy (Atwell, 2002; Plummer, 2009ijlMms et al., 2007; Stephenson,
2004). Due to the increased space created aroendrétin, the amount of blood can
be accumulated before any neurological symptomsrhecapparent. The effects of
age on renal function results in diminished blotmvfand glomerular filtration rate
(GFR) reduced bladder capacity and decreased rijlugibility. Decreases in the
production of renin and angiotensin are also se®@S( 2004; Plummer, 2009;
Stephenson, 2004). The loss of tissue turgor amd attheriosclerosis affecting
virtually aging patients may limit tamponade andr@ase blood loss into muscle

compartments (Boswell & Scalea, 2009). As a redhk, physiological effects of
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aging contribute to differences in outcomes betwgennger and older injured
patients (Jacoby, Ackerson and Richmond, 2006).

Potential problems with airway management shouldfgcipated while
patients undergo management of life threateninglitions. Missing teeth or removed
dentures can make bag-mask ventilation difficutid&racheal intubation also may be
difficult to accomplish because of deformity oridigy of the cervical spine (Plummer,
2009). The lack of cardiovascular reserve limits Heart's ability to rapidly accept
fluid volume delivered during interventions (Bosivél Scalea, 2009). An aging
patient may experience delay in the presence ddridestion or improvement of
physiological changes resulting in delay of furtierventions and increased risk of
death. As a result of some physiological and patfiodl changes, elderly trauma
patients are more likely to have higher mortaléyes than younger trauma patients
with similar injuries (Yilmaz et al., 2006). Thu# the initial assessment and
management trauma team should consider physiologicanges due to aging
processes throughout, during and after managemehteothreatening conditions
(ACS, 2004; Chang et al. 2008).

In to related study, Jacoby et al. (2006) analypetdlished research
pertaining to the in-hospital outcomes of serionjsiries among older adults. The
results showed that the older adults in these esudad higher mortality rates than
younger adults with comparable severity of injufannan, Waller, Farrel and Rosati
(2004) examined the characteristics and outcomeeiadtric trauma patients in New
York State (n = 76,466), reporting that in-hospiabrtality rose substantially with
increasing age, from 5.1% for the patients yountpan 40 years to 5.9%, 9.4%,
12.3% and 15.8% for the patients in the groupsessted, respectively, at the ages of
40 to 64, 65 to 74, 75 to 84 and 85 years or ol&kelated to a 13-39 year old
reference group, the odds of mortality increase2.6@, 8.41, 17.40 and 34.98 for age
groups 40-64, 65-74, 75-84 and 85 years of ageld®r,orespectively. Similarly,
Kulshrestha, Munshi, & Wait (2004) found that métyaincreased by 4% (95% ClI,
2-5%) for each 1-year increase in age. Guzzo €2@05) conducted a study on the
predictable ability of variables in 15,534 traumatignts, finding that age was
associated with mortality (ROC 0.61). In contrdkere were three studies reviewed

that reported conflicting age-mortality relatiorshiwith no significant differences in
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in-hospital death rates between older and youngjerdad patients (Gallagher et al.
2003; Nagy et al.,, 2000; Roth et al. 2001). Howgewéis difference was not
statistically significant.

It is indicated in the aforementioned data thatgublpgical alterations
from aging processes significantly contribute tor@ase mortality risks following
injuries sustained (Demetriades et al., 2004; Kuéinal. 2005). Nevertheless, there
have been no studies investigating the effects gef an physiological responses
following management of life threatening conditiofi$ierefore, these factors have
been evaluated in present study.

3.3 Co-morbidities

Pre-injury health status is one of the risk fagtahich may contribute to
the patient's physiological reserve, thus influegcioutcome after trauma as
physiological, pre-existing medical conditions aopanied by aging (ACS, 2004;
Hollis et al., 2006; Plummer, 2009; Stephenson,4200ilmaz et al. 2006). The
prevalence of the pre-existing medical conditiongauma patients has been reported
23.2% (n = 405) (Bergeron et al., 2003), 23% (n4;9@5) (Hollis et al., 2006) and
26% (n = 6,839), as expected, the elderly preseantdudgher proportion of co-
morbidity (Bamvita et al., 2007). For distributiof pre-existing medical conditions,
Nagy et al. (2000) concluded that the most commaegisting conditions were
cardiac disease, hypertension and chronic pulmonisgases. Another study by
Bochicchio et al. (2005) reported the most commomorbidity as the risk factor of
tobacco use (24%), followed by hypertension (17%e) eoronary artery disease (9%)
(n = 1,172). Later, Hollis et al. (2006) proposedidiovascular disease as the major
pre-existing medical condition, followed by respiry disease (19%) and noted that
only 0.2% of the patients had more than one caye@or 14,965).

Previous studies have reported the different effetipre-existing medical
conditions on mortality. Brennan et al. (2002) daded that chronic liver disease and
ischemic heart disease were associated with mgrtairossman et al. (2002)
analyzed outcomes of the study of 33,781 injuradpts and found that liver disease,
renal disease and cancer were the pre-existingitcmmsl statistically associated with

trauma deaths in older patients. Yilmaz et al. @0femonstrated that patients with
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pulmonary disease or myocardial infarction hadgmiicantly higher mortality rate
than those without. Another study by Bamvita et(2D07) found that acute blunt
trauma patients who died had pre-existing medioalditions (60.7%). Interestingly,
the majority of these deaths occurred in the intengare unit (45.8%) or ward
(46.4%) and there were few deaths in the emergeram (7.3%). On the contrary,
the research findings by Gallagher et al. (2003halestrated that cardiac morbidity
affects a significant number of older injured patse but the occurrence of a cardiac
event did not portend early mortality. Bochicchiba. (2005) examined the risk
factors and their impact on outcome, but found tatistically significant risk factors
on mortality. Moreover, Hollis et al. (2006) repextthat the presence of pre-existing
medical conditions was not associated with incréasertality in the most severely
injured patients.

As mentioned in above data, pre-existing heartadiseseems to have
greater effect on patient mortality. Myocardialardtion (Ml), cardiomyopathy from
lifelong hypertension and valvular disease are eswd cardiac dysfunction, resulting
in limited reserves available to respond to theesstrof injury. Cardiovascular
medications to control hypertension may result nmpaired ability to respond to
hypovolemia. Secondary to MI, Cardiogenic shock adsgh risk of death. Injured
patients with coronary artery disease can develpiagenic shock from an acute
coronary thrombosis and MI. Thus, patients with arfydng cardiac disease cannot
easily increase cardiac output in response to ssti@savoid their problems during
management of life threatening conditions (Mulli@®00; Stephenson, 2004). As a
result, delayed physiological responses followingnagement of life threatening
conditions are seen and may have increased marlaidd mortality.

From the reviewed data, it is found that the abihit the body to recover
from acute trauma may be compromised by the presehgre-existing conditions
with impact on mortality as the patient outcomewsdwer, fewer studies to date have
evaluated whether the relationships between co-igitids and the physiological
responses of major trauma patients following mamege of life threatening
conditions. Therefore, it may be assumed that thesiplogical responses of major
trauma patients following management of life thee@ttg conditions worsen as co-

morbidities present.
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3.4 Severity of Injury

Severity of injury is well known to be a signifittafactor affecting patient
outcome (Greaves et al.,, 2001; Guzzo et al.,, 20G5) Natta & Morris, 2000).
Severity of injury refers to the degree of the hamrthe human body and can be
determined by a trauma scoring system. The injugus because of the body’s
inability to tolerate exposure to excessive acuir@gy, thus resulting in anatomic and
physiologic damage (Bilgin et al., 2005; Weigeltagét 2009). Thus, the methods of
trauma scoring are based on physiological impaitjrsratomic injury sites or several
combinations thereof. There are, however, certamtdtions in accuracy on any
trauma scoring method, despite the use of matheatatnodels (Levin, Bachtis,
Acosta, & Jacoby, 2007; Van Natta & Morris, 200Dhe researcher in present study
used the RTS, which is a physiological scoringeysto determine severity of injury
in major trauma patients upon arrival at the emm@rgeoom because physiological
scores can measure physiological changes preseantirgal time during assessment
and are much easier to calculate, while anatomicescrequire accurate diagnoses
which cannot rapidly identify and have limitatioms that the one-dimensional
representation of the trauma patient’'s wide varatynultiple injuries (Kanchanarin,
2001; Levin et al., 2007).

The RTS describes an acute dynamic physiologicarve in response to
injury representative of vital organ functions comed of SBP, RR and GCS
(Champion et al. 1989; Levin et al., 2007; Van Ba& Morris, 2000). These
parameters are coded from O to 4 based on the todgniof physiological
derangement. The RTS is calculated by adding tHedwalues for each of these three
physiological parameters. The sum of three codddegaranges from 0-12. Lower
values correspond to higher injury severity, thusligating more physiological
impairment (Chawda, Hildebrand, Pape, & Giannoud3)4; Gabbe, Cameron, &
Finch, 2003; Talbert, 2009). The accuracy and S$gitgi of the RTS has been
identified as an instrument for predicting the likeod of serious injury and mortality
(Gabbe et al., 2003; Jennings, 2004; Jin et ab62Ploore et al., 2006).

Previous studies have shown that severity of ynjofluences mortality in
severely injured patients. Guzzo et al. (2005)istid5,534 trauma patients and found
a mean RTS of 8 £ 1 which was associated with miyrf@gROC 0.88, 95% CI; 0.86-
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0.91). Freixinet et al. (2008) studied 1,772 chieatma patients, reporting that
patients who had lower RTS scores had higher nityrtates. Brennan et al. (2002)
also documented that 76.8 % of the patients wholbedalw normal RTS scores died
and that lower RTS values were an independent gimdof mortality. Gabbe et al.
(2003) reviewed articles focusing on the use ofRA& in adult trauma populations.
This study reported the RTS to be a good prediofomortality. Kuhls, Malone,
McCarter, & Napolitano (2002) reported that the RirBvides a moderate predictor
of mortality (AUC = 0.84, 95%CI; 0.818-0.870). Ahet study by Smith et al. (2007)
determined early indicators of mortality and causésleath in hemodynamically
unstable patients with pelvic ring injuries. Theuks indicated that the IS8 -5.62,
P < 0.001) and RTS € 6.10, P < 0.001) were statistically significamlependent
predictors of mortality. In addition, the findings contemporary trauma death studies
have revealed that the vast majority of traumaldeate secondary to the severity of
injury (Tein, Chu, & Brenneman, 2004). These resutionfirm that severe
physiological derangements increase the risk ofhdea

As indicated in the aforementioned studies, se&wveof injury also
influences the patient’'s response for managementif®fthreatening conditions.
However, previous studies have focused on sevefiiyjury and in-hospital mortality.
There has been no study to investigate the eftécsverity of injury on physiological
responses following management of life threatewimgditions. Therefore in this study,
the researcher evaluated these factors.

3.5 Management of Life threatening Conditions

According to the life threatening conditions mengd above, the
conditions are results of various causes from geuguries to the vital organs. The
injury patterns for each patient vary greatly imis of harm to the body. Clinically,
patients should be assessed and treatment pioesiablished based on their injuries,
vital signs and injury mechanisms. Referring to #WELS® guidelines, treatment
priorities are based on the likelihood of a patientie within a short time from a life
threatening injury according to the “A-B-C-D-E” nmenic. Using this algorithm, the
overall logical sequential treatment priorities muse established for patient

assessment. During management of life threateromglitons, causes of hypoxemia
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and hypoperfusion are identified and managed sanatiusly with a frequent

reassessment of the patient's physiological st@nd response to resuscitative
measures (ACS, 2004; Boswell & Scalea, 2009; Hassaresfayohannes, 2006;

Kanchanarin, 2004; Kelley, 2005; Stahel et al. 200&-Or et al., 2009; Unhasuta,
2006a). The evaluation and detection of physiollgichanges is vital, so early
therapeutic interventions may occur (Edwards, 20@baves et al., 2001) and it may
also reflect the outcome. Thus, each step of mameageof life threatening conditions

should be aimed at restoring functions of vital arg to be determined by
physiological responses following management &f tifreatening conditions (Wilson

et al., 2003). The effects of each process arerithescbelow:

1. Airway Management

The first priority of management of life threait®m conditions
is airway management. Immediate airway assessnmentids detect lethal causes of
hypoxemia as previously mentioned. Airway obstiutis the most common problem
in major trauma patients. An obstructed airway mist corrected immediately,
because hypoxia can cause severe hypoxic braingiamwad cardiac arrest within
minutes. Likewise, a clear airway does not ensdexjaate ventilation, so any cause
of hypoxemia should be corrected. Moreover, theartgmt component of initial
airway management is cervical spine protection beeaervical spine injuries may be
exaggerated by airway management. In any patienslgtthe cervical spine must be
stabilized simultaneously with appropriate immaation devices (ACS, 2004;
Greaves et al., 2001).

Assessment of airway patency and spontaneoughbrgais
the first important step. This can be done by logkiistening and feeling for reduced
or absent air flow. If the patient has an apprdpneerbal response to questioning, this
indicates a patent airway. However, ability to plendoes not indicate that the airway
is secure. Supplemental oxygen via oxygen mask witreservoir bag at 10-12
liters/minute should be administered to all trayma#ients. If apnea occurs, a manual
airway maneuver should be performed. (Tal-Or e8l07).

In case of upper airway obstructions, the airway lva cleared
by removing and suctioning any obstructive objettsh as blood and foreign bodies

and positioning by chin lift and jaw thrust and/orserting a pharyngeal or
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nasopharyngeal airway. In addition, supplementalger via oxygen mask with a
reservoir bag at 10-12 liters/minute should be pled as soon as possible.
Endotracheal intubation should be used in cas@snofly obstruction not relieved by
simple maneuvers; airway loss from laryngeal fressthematoma from facial injury;

and protection of blood or gastric content aspratilf the patient continues to have
insufficient oxygenation or failure to use basieway adjuncts, a surgical airway
which is cricothyroidotomy must be done (ACS, 20@tanshaw & Nolan, 2006;

Greaves et al., 2001; Hassan & Tesfayohannes, 20@¢gsamuth, 2001; Unhasuta,
2006a).

If the patient receives correct, complete and rapidvay
interventions following airway management, BaCsaQ should be increased,
determined by Sp£> 95 % (ACS, 2004; Greaves et al., 2001; Tal-Or et28107). In
contrast, prolonged hypoxemia from any airway peoid can cause rapid death. This
death is preventable death mostly resulting froappropriate airway management
(Esposito, Sanddal, Reynolds, & Sanddal, 2003; Grteal., 2006; Ivatury et al.,
2008; Sugrue et al., 2008; Teixeira et al., 200herefore, airway management is
essential intervention with critical effects on plojogical responses following
management of life threatening conditions to insesthe chance of survival.

2. Breathing Management

The second step of management of life threatecamglitions
is breathing assessment and maintenance. The tmterest should be exposed
adequately to assess chest wall excursion. Basysigdl examination techniques
should be applied to assess breathing conditiospelction should be done to find
abnormal signs of breathing, distended neck vamsamy marks or wounds. Palpation
may detect subcutaneous emphysema, tracheal @eved any injuries to the chest
wall. Percussion may demonstrate the presence rofarad blood in the chest.
Auscultation should be performed to assess gas filowthe lungs. Breathing
assessment must involve breathing pattern, reepyraite, effort, chest movement,
symmetry of breathing, abnormal breathing sounds @ygen saturation measured
by a pulse oxymeter (normal Sp©95%) (ACS, 2004; Greaves et al., 2001; Tal-Or et
al., 2007).
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The process of breathing management emphasiaes t
importance of immediate identification and treatmef life threatening injuries
related to the process of breathing as well as texa@amce of ventilation throughout the
management of life threatening conditions. An imragd life threatening thoracic
injury which must be treated rapidly at this tinge tension pneumothorax, open
pneumothorax, massive hemothorax and flail cheshsibn pneumothorax requires
immediate decompression and is initially managedapydly inserting a large-caliber
needle into the second intercostal space in thelaviitle line of the injured thorax.
Definite treatment usually requires only chest tutsertion into the fifth intercostal
space just anterior to the midaxillary line. Opemegmothorax or sucking chest
wounds require prompt closure of the defect withktexile occlusive dressing large
enough to cover the wound’s edge and taped secarely sides. After that, a chest
tube should be placed remote from the wound as sam®npossible. Massive
hemothorax is initially managed by simultaneous idfluresuscitation and
decompression of the chest cavity. Flail chestsigally accompanied by pulmonary
contusions which affect impairment of ventilationdaoxygenation. Initial therapy
includes adequate ventilation, administration ofmidified oxygen and fluid
resuscitation. If patients have inadequate vemdiatthey should be treated by
intubation and supported by mechanical ventilamosig with intravenous analgesia
(ACS, 2004; Attanawanich, 1999; Greaves et al., 1200al-Or et al., 2007,
Tanadsiladham, 2001).

Moreover, every major trauma patient should receive
supplemental oxygen. If not intubated an oxygenkwagh a reservoir bag of 10-12
liters/minute should be provided to achieve optintadygenation. In cases of
inadequate ventilation and oxygenation, effectieatitation can be achieved by bag-
valve-face mask techniques with, @0-15 liters/min. before intubation. The patient
must be ventilated periodically during prolongedubation. During intubation, the
cervical spine should be kept in the neural pasitlbthe cervical collar is taken off,
manual axial inline traction should be done. Withtubation of the trachea
accomplished, assisted ventilation should be fadidwy using positive pressure

breathing techniques. Oxygen saturation should deitored by a pulse oxymeter and
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not lower than 95% (ACS, 2004; Richards & Maybe204; Tal-Or et al., 2007,
Wilson et al, 2007).

Therefore, if the patient receives effective brewgh
interventions after breathing management, respiyatte and effort should return to
normal, Pa@ SaQ should also be increased, determined by ;Sp®5 % (ACS,
2004; Tal-Or et al., 2007; Wilson et al, 2007)cbntrast, deterioration may be caused
by inappropriate management and/or potential Iifeedtening presence. Errors or
delayed chest tube insertion would impede gas pahsnd then more aggressively
reduced gas exchange results in severe hypoxiadaath (Sugrue et al., 2008;
Tanadsiladham, 2001). Therefore, breathing managens also a significant
treatment towards the outcome of physiological easps following management of
life threatening conditions and mortality.

3. Circulatory Management

Evaluation of circulation involves assessmentcwé€ulatory
perfusion and volume status; control of hemorrhagstoration of intravascular
volume if depleted; and frequency re-evaluationer€fore, rapid and accurate
assessment of hemodynamic status, including hetet respiratory rate, level of
consciousness, capillary refill and character ofs@usuch as quality, rate and
regularity, is essential and should be accomplishigitin few seconds. The presence
of pallor, diaphoresis, or decreased level of casmness suggests the presence of
hypovolemic shock. A rapid and shallow pulse i® @ssign of hypovolemia, but there
may be other causes as well. Moreover, lowereddjm@ssure upon arrival is the
most important sign of hypovolemia and requiresrt$faimed at hemorrhage control.
Consequently, bleeding sources should be identd#retl managed rapidly at the same
time (ACS, 2004; Hassan & Tesfayohannes, 2006; &ash & Mayberry, 2004;
Rossaint et a1 2006; Tal-Or et al., 2007; Thavichaigarn & Kancéian, 2001).

Rapid control of hemorrhage from external causes lba
performed by direct manual pressure on the wouigatibn and application of a
tourniquet. Long bones should be splinted and eateixation considered in certain
pelvic fractures. Fluid resuscitation should bedpadministrated via two large-bore
intravenous catheters in areas not distal to vascat bony damage. The most

desirable sites for peripheral intravenous linesiarthe upper extremities. Ringer’s
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lactate solution is preferred as an initial crysidl solution. All intravenous solutions
should be warmed by storage in a warm environntemtlife threatening blood loss,
O-negative and/or unmatched type specific bloodadse considered necessary. Other
peripheral lines, venous cut-down and central venmatheters should be utilized if
necessary. If blood loss continues, it should berotied by operative intervention. In
case where cardiac tamponade is strongly suspectdde patient's diagnosis, a
subxyphoid pericardiocentesis may help to templgraormalize hemodynamic status,
after which thoracotomy or pericardiotomy surgenpudd be prompted (ACS, 2004;
Hassan & Tesfayohannes, 2006; Richards & Mayb&®p4; Rossaint et .al2006;
Tal-Or et al., 2007).

Following circulatory management, appropriate fikgglacement
can restore intravascular volume and preload, tmtricular filling and cardiac
output improves as a result of adequate tissuaigiert. If the patient is responding to
circulatory management efforts, the heart rate kshtmund toward baseline, increase in
SBP > 90 mmHg, normal mean arterial pressure (TM+bdnHg), widened pulse
pressure (normal 40-60 mmHg), increased urine autpd.0 ml/kg/hr, improved
mental status, Sp&> 95 % and decreased serum lactate level (Cottingl2006;
Dutton & Howard, 2007). In contrast, errors duriihgs process may result in death
from compensated circulatory deterioration (Tal-€ral., 2007). These errors are
caused by inaccurate and incomplete assessmeirtdetadinappropriate hemorrhage
control and/or fluid replacement (Esposito et 2003; Gruen et al., 2006; Ivatury et
al., 2008; Sugrue et al., 2008; Teixeira et al.07)0 Inadequate resuscitation or
ongoing blood loss result in and cause persistadbais. Accumulation of lactic acid
and other metabolites are increased risks for rigrigottingham, 2006; Dutton &
Howard, 2007). These results indicate that effectirculatory management affects
physiological responses following management @ tiireatening conditions as an
outcome.

4. Disability (Neurologic Evaluation)

A rapid neurological evaluation is performed inthagely after
identified life threatening conditions related fonay, breathing and circulation. This
process establishes the patient’'s level of consaiess, papillary size and reaction,

lateralizing signs and spinal cord injury leveldAcreased level of consciousness may
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indicate decreased cerebral oxygenation that shaiildlly be attributed to hypoxia,
hypovolemia, cerebral injury or hypoglycemia. Howeuhe effects of drugs, alcohol,
hypothermia and metabolic causes should be corsidg&CS, 2004; Tal-Or et al.,
2007). Additionally, unconscious patients who h&@S< 8 usually appear to have
irregular breathing with decreased $aBpQ < 95%) and increased Pag(hese
patients must receive effective airway and bregthitanagement to provide tissue
perfusion which contributes to improved physiolagicresponses following
management (Hassan & Tesfayohannes, 2006; Kongsar2001; Parks 2004;
Richards & Mayberry, 2004; Unhasuta, 2006a).

5. Exposure/ Environment Control

The physical examination in this process is aimad
investigating hidden life threatening injuries tel the patient receive correct and
appropriate treatment and also find possible ewdesf injured lesions by the log-
rolled technique. The patient should be completelgressed before being surveyed
from head to toe, front and back, including axiltaed perineum. Hypothermia must
be prevented by assessing body temperature and uairm blankets to cover the
patient during and after the investigations. Moexpintravenous fluids should also be
warmed (39°C) to prevent hypothermia. All findingsthese examinations must be
documented in the patient’'s chart (ACS, 2004; Kangsth, 2001; Richards &
Mayberry, 2004; Tal-Or et al., 2007).

6. Monitoring and Re-evaluation

The trauma patient must be frequently reassefeseairway,
breathing and circulation to assure that new figdiare not omitted with constant
monitoring of physiological changes to discoverederation from previous findings.
Changes or deteriorations in patient status mustdbatified early so immediate
interventions can be initiated as necessary. Hemardyc stats, such as blood pressure,
respiratory rate, heart rate, pulse rate, ECG, M#Hse pressure, oxygen saturation;
urine output; level of consciousness, GCS, pupg sind reaction to light; and serum
lactate level should be monitored every 5 minu€Sg, 2004; Cottingham, 2006;
Hassan & Tesfayohannes, 2006). Additionally, weltaimented information aids in
determining whether subsequent findings are newrigg or changes from an

evolving injury process (ACS, 2004; Hassan & Tesfannes, 2006). Furthermore,
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protection of the patient’s confidential informatics required and information should
be given by physicians or responsible nufgegeale, 2003; Unhasuta, 2006b).

As mentioned above, major trauma patients witke lihreatening
conditions are at risk of death from the scenel wgparture from the emergency
room, especially, in the initial phase of care knoas the golden hour following
injury. Medical errors often occur during this pbass a result of delay and failure in
the treatment process (Chadbunchachai, 2004; Sabgédorn, 1999). Accurate and
appropriate management of life threatening conastishould aim at maintaining life
and preventing further complications. However, ng@maent of life threatening
conditions alone does not ensure patient survivieéss definite treatment for the
primary cause of the respiratory and/or circulatéaijure is administered (Rady,
2005). Furthermore, physiological responses duaing after the management of life
threatening conditions should be mentioned to esasand indicate early outcomes.

4. Conclusion

Major trauma patients encounter life threatenimgditions caused by
hypoxemia and hypoperfusion leading to inadequétsué¢ perfusion and organ
dysfunction resulting in death. These conditiongiune rapid and accurate
management to identify and correct life threateniognditions. The goal of
management of life threatening conditions is hemadyic status, tissue oxygenation
and metabolic derangement returned to normal ramffwvever, physiological
responses to management of life threatening camditiare associated with many
factors comprised of the following: 1) time for naement of life threatening
conditions consisting of triage time and resuscitattime. Shorter times for
management of life threatening conditions wouldusedhe patient’s life from life
threatening conditions; 2) the advanced age of ghtent and diminished organ
functions from decreased physiological resilien@e;co-morbidities contributing to
the creation of pathophysiological lesions of sumigans resulting in impaired
compensatory mechanisms; 4) severity of injury alghbility of compensatory
mechanisms, thus preventing the body from maimgifiomeostasis and 5) proper
management by accurate, prioritized and complesesasnent and interventions

improve patient conditions following management lié¢ threatening conditions.
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These factors must be considered during and afteragement of life threatening
conditions. In addition, physiological responsedlofeing management of life
threatening conditions should be evaluated freduemd constantly until the patient
has left the emergency room. If the patient’s cbodiworsens, trauma team members
responsible for the provision of care should reeassand find the causes of any
problems and then perform appropriate life-savimgerventions. As a result,
preventable death due to management of life thmeageconditions can be prevented.
There have not been any previous studies on fmessociated with the
physiological responses of major trauma patient®vitng management of life
threatening conditions. This study aimed to exantiree factors associated with the
physiological responses following management ef tifreatening conditions and also
reflecting the efficacy of trauma care. The findingf this study could be used as

essential information for improving outcomes forjonarauma patients.
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CHAPTER 111
METHODOLOGY

This study was based on a descriptive researcigrdagmned at examining
the factors associated with the physiological resps of major trauma patients

following management of life threatening conditions

Population and Sampling

The population for this study was comprised ofonéijauma patients with
severe injuries caused by external causes as fiddntly International Statistical
Classification of Diseases and Related Health Brobl(ICD 10-TM) coded V01-Y34
who received trauma resuscitation from the Outpafleauma Unit, Siriraj Hospital.
The researcher observed the provision of managefoetife threatening conditions
beginning with the triage until the trauma reswdmn was finished and evaluated the
physiological responses of major trauma patienieviing the management of life
threatening conditions.

The samples for this study were selected by thipgsive criteria method
based on the following criteria:

Inclusion Criteria

1. Age over 13 years

2. CRAMS score equal to or less than 8

Exclusion Criteria

1. Pregnancy

2. Victims of mass casualty

3. Transfers from other hospitals

4. Death before hospital arrival

5. Death during management of life threatening et



Fac. of Grad. Studies, Mahidol. Uni. M3 (Adult Nursing) / 43

The sample size in this study was calculated based®ower Analysis
(Polit & Beck, 2008). Given a conventional levelpmfwer of test 0.80, the alpha level
of significance for two-tailed hypothesis test 0&@% a medium effect size of 0.30, a
sample size of 88 was necessary. Eighty eight qigatits were approached to
participate in this study. However, five participemefused to be research samples.

Therefore, the samples in this study were 83 ntegoaima patients.

Setting
This study examined the management of life threateiconditions of

major trauma patients, arrived at the Outpatiemtuira Unit, Siriraj Hospital as an
excellent Level | trauma center providing traumeedar all possible needs of trauma
patients 24 hours a day by specially trained traussn with traumatologists,
neurologists, orthopedists, anesthesiologists emdra nurses. The statistical record
of Siriraj Hospital shows the average emergencye adrinjured patients as 2,000
persons per month. There were 147 major traumargatrequiring hospitalization per
month in 2007 (Trauma Association of Thailand, 208id 561 patients requiring
resuscitation for an average of 47 patients pertmonthe same year (Statistics of
Siriraj’s Outpatient Trauma Unit, 2007). Every mrajvauma patient receiving
management of life threatening conditions compgsittiage, assessment and
management from the trauma team which generallyahpatient- trauma surgeon-

trauma nurse ratio of approximately 1 :1: 2 -21: 3.

Resear ch | nstruments

The instrument for data collection was divideditite following three
parts:

1. Major Trauma Patient Demographic Data Records. The recorded
data comprised gender, age, date and time of injuimg on arrival, triage time, triage
outcome, cause of injury, type of injury, co-moibeas$, pre-hospital care, site of
injury, life threatening conditions and CRAMS scat®re.

CRAMS scale was used to identify major trauma pididy assessing
circulation, respiration, abdomen/thorax, motor apdech. Each parameter had a 0 -2

score. The total scores ranged from 0 -10 whereoeesof 8 or less was considered



Sirirat Netnimitphol Methodology / 44

major trauma (Gormican, 1982 cited by Batchelor, 2000; Kosmos, 1995; Sharma,
2005) as shown in Table 1.

Tablel1l - CRAMS scale

Components =core
2 1 0
C - Circulation | Normal Capillary Delayed Capillary | No Capillary Refill
Refill and SBP Refill Or SBP> 85 < Or SBP < 85
>100 100
R - Respiration Normal Abnormal (Labored or Absent
Shallow)
A — Abdomen Abdomen and Abdomen Or Thorax | Rigid Abdomen or
/Thorax Thorax Not Tender Tender Flail Chest or
Penetrating Injuries
M - Motor Normal Response Only to Pain  No Response
(Not Decerebrate) (Decerebrate)
S — Speech Normal Confused Unintelligible
Words

Adapted from Bachelor (2000): Adult Pre-Hospital Scoring System - A Critical
Review(Trauma, 2, 255)

2. Records of factors associated with the physiological responses of
major trauma patientswith life threatening conditions were as follows:

2.1 Records of time for management of life threatening conditions
consisted of:

2.1.1 Triage time was measured in seconds starting from the
time when the major trauma patient received assessment from a triage nurse until he
was transferred to the emergency room.

2.1.2 Resuscitation time was measured in minutes and seconds
starting from the arrival of major trauma patient in the emergency room and received

initial assessment and management of airway, breathing, circulation, disabilities,
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exposure/environment and coordination with the trauma nurse coordinator (TNC) or a
nurse responsible for the management of life threatening conditions until the
management of life threatening conditions was finished.
2.1.3 The time for management of life threatening conditions

was measured in minutes and seconds of the sum of the triage and resuscitation times.

2.2 Record of severity of injury. This record was adapted from the Revised
Trauma Score (RTS), which was developed by Champion and colleagues (1989) to
measure trauma severity. The RTS is a physiological score comprising 3 variables:
systolic blood pressure (SBP); respiratory rate (RR); and Glasgow Coma Scale score
(GCS). For the GCS, points were given for eye opening (E, scored 1-4), best verbal
response (V, scored 1-5) and best motor response (M, scored 1-6). Thus, the total
GCS score ranged from 3 to 15. The RTS was calculated from the coded value of each
variable (scored O — 4). The total score of severity of injury ranged between 0-12
(Table 2).

Table2 Revised Trauma Score

Glasgow Coma Scale Systolic Blood | Respiratory Rate | RTS Coded
Score (GCS) Pressure (SBP) (RR) Value
13-15 > 89 10-29 4
9-12 76-89 > 29 3
6-8 50-75 6-9 2
4-5 1-49 1-5 1
3 0 0 0

Adapted from Champion et al. (1989): A revision of the trauma ¢$tbeslournal of
Trauma, 29(5), 624)

2.3 The assessment form for management of life threatening conditions.
This instrument was used to evaluate initial assessment and management of airway,
breathing, circulation, disabilities, exposure/environment and coordinate with the TNC
or nurse responsible for management of life threatening conditions. The researcher

modified from The Resuscitation Management Self Evaluation Assessment Form



Sirirat Netnimitphol Methodology / 46

which was developed by Unhasuta and the TraumaeNueswork of Thailand (2008)
for assessment of resuscitation management ofthifeatening conditions in 221
injured-patients in emergency rooms at 12 hospitEiss checklist Form consists of
12 items. The reliability value was 0.92 (Unhasatel Trauma Nurse Network of
Thailand, 2008). The researcher modified each i@rassess major trauma patients
receiving management of life threatening conditi@m&l added 2 more items for
coverage and completion. Thus, this instrumentasoat 14 items and each item was
based on 3-level scales scored and interpretealla®/é:
Received = The patient received correct and cetapl
procedures for management of life threatening
conditions (score = 1).

Received Incompletely= The patient receivedrastdr but incomplete
management of life threatening conditions
(score = 0).

Not received = The patient did not receive anycpdure of
management of life threatening conditions
(score = 0).

The total scores ranged from 0 to 14 where a hagresreflected the
complete procedures patient received for managewtelifie threatening conditions
and a low score reflected the incomplete procedpatient received for management
of life threatening conditions.

3. Record form for the physiological responses of major trauma
patientsreceiving management of life threatening conditions:

3.1 The record form for the physiological resp@eé major
trauma patients receiving management of life tlem@ag conditions is a record
documenting the patient’s responses to managenhdife threatening conditions e.g.
tissue oxygenation, tissue perfusion every 5 mmugtarting from initial assessment
and management until the management of life thnegageconditions was finished and
documenting metabolic changes following managero€ite threatening conditions.
They are as follows:

3.1.1 Assessment of tissue oxygenation, which

included oxygen saturation measured by pulse oyni®pQ) and respiration rate (RR)
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3.1.2 Assessment of tissue perfusion, which
included systolic blood pressure (SBP), heart (ldi), pulse rate (PR), mean arterial
pressure (MAP), capillary refill, level of conscamess (LOC), urine output and bowel
sounds

3.1.3 Assessment of metabolic changes which
included blood lactate level.

3.2 Record form for the outcomes of the physiaabi
responsesof major trauma patient following management ofe lithreatening
conditions The outcome was evaluated by assessing SBP; 8p® blood lactate
level following management of life threatening cibiaahs in 3 categories as follows:

3.2.1 Improved physiological responsasean
major trauma patients have SBB0 mmHg, Sp®> 95 % and blood lactate level2
mmol/L following management of life threatening ddrons.

3.2.2 Unchanged physiological responsesan
major trauma patients have SBP, SpOllowing management of life threatening
conditions at the same level before receiving meamamt of life threatening
conditions and blood lactate level ~ 2 mmol/L fellng management of life
threatening conditions.

3.2.3 Worsened physiological responseeans
major trauma patients have SBP < 90 mmHg, Sp05 % and blood lactate level > 2
mmol/L following management of life threatening ddrons.

M easur ement of Instrument Qualifications

Validity M easurement

The researcher examined the validity of the ins&mincomprising the
major trauma patients’ demographic data records, rétords concerning factors
associated with the physiological responses of ntegpma patients consisting of the
record for the time of management of life threatgrsonditions, the record of severity
of injury, the assessment form for managementfefthreatening conditions and the
record form of the physiological responses of mdj@uma patients receiving
management of life threatening conditions by a pafé experts. This panel was

composed of one trauma surgeon, one anesthesiploges trauma nurse coordinator
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and two nurses with expertise in the managemenlif@fthreatening conditions
(Appendix A). Content validity was examined and coemts on content, accuracy and
coverage of the instrument were made among the mesmbf the panel. The
instrument was then modified and amended in tefnfsnguage and content accuracy
according to suggestion of the experts.

Reliability M easurement

After receiving approval from the panel of expettee assessment form
for the management of life threatening conditioras wried out for reliability with 15
patients who met the inclusion criteria. The reslear used the instrument to assess
the provision of management for life threateningditons and documented data. The
obtained data were then calculated for reliabilitying Cronbach’s alpha Coefficient.
The reliability value of the assessment form fag thanagement of life threatening
conditions was 0.72, when applied with 83 patietits;reliability value was found to
be 0.523.

Protection of Human Subjects

In this study, the researcher was well aware aof @ncerned about the
values, rights and autonomy of the research ppaits according to the ethical
principles of human research and potential impadhe samples, because the samples
were major trauma patients with severe injuriessirgrg immediate management of
life threatening conditions upon arrival at the pitad. The researcher was obligated to
observe and document data before explaining thailsletf the study and asking for
the participation in the study. When the managerotfte threatening conditions had
been completed and the patient or their relativeed teceived medical information
from TNC or the nurse responsible for managemetifeothreatening conditions, the
researcher explained the objectives, expected ienetlusion and exclusion criteria
of sample selection and data collection before@sting the patient’s participation in
the study. The patients and their relatives weree fto participate or refuse
participation in the study. The patients were asgutheir refusal to be research
participants or withdrawal from the study would baw effects on the provision of
treatment and trauma care. If the patients or tredatives refused to participate or
when a patient’'s data did not meet the inclusiateria, the data was excluded and
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destroyed without delay. All obtained data was bptlconfidential and employed for
this research only. The findings of this study weeported only as the overall

conclusions of the study.

Data collection

In this study, the researcher collected datalioviang steps:

1. The researcher sent an introduction letter tdwe the Dean of the
Faculty of Graduate Studies, Mahidol University, tte Dean of the Faculty of
Medicine, Siriraj Hospital, and the Standard Institnal Review Board (SIRB) and
requested permission to conduct data collection.

2. The research proposal was submitted to the SHR®, Faculty of
Medicine, Siriraj Hospital, Mahidol University, regsting permission for the data
collection in the Outpatient Trauma Unit. The rasbkar collected the data on the
physiological responses of major trauma patients ife threatening conditions every
day from 1.00 p.m. to 4.00 p.m., 6.00 p.m. to $08. and 11.00 p.m. to 5.00 a.m. of
the next day from 12 December 2008 to 23 April 2010

3. After the research proposal had been grantedydkearcher met the
Head of the Nursing Department of Siriraj Hospithle Head of the Operative
Nursing Division, and the Head Nurse and traumasesiof the Outpatient Trauma
Unit to explain the objectives of the research #rel procedure to perform the data
collection.

4. The researcher performed the data collection gach patient as
described below:

4.1 When the patients arrived at the hospital, rsearcher
observed them and documented data on gender, aigeand time of injury, time of
arrival, triage time, triage outcome, cause ofmpjilype of injury, co-morbidities, pre-
hospital care, site of injury, life threatening ddrons, CRAMS scale score and
starting time for management of life threateningaitons.

4.2 During the management of life threatening domus, the
researcher recorded the starting time for managewfelife threatening conditions,
assessed severity of injury, and assessed the ermeag of life threatening

conditions.
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4.3 When the management of life threatening canditwas
finished and the patient or their relatives hacernezd information from the TNC or
the nurse responsible for management of life tlereay conditions, the researcher
introduced herself to patients or their relativegplained the research objectives,
expected benefits, sample selection and data toledefore requesting their
participation in the research. In cases with cansipatients capable of signing
informed consent forms, the researcher asked tiengafor permission. On the other
hand, the researcher asked the patients’ relatigethe legal representative of the
patients for permission when the patients were nsgous. Once the human rights
protection of the patients had been assured, tbeareher asked them to sign the
informed consent form. In cases where the patientsheir relatives refused to
participate in the study, the patients’ data wadugled and immediately destroyed.

5. After completion of the data collection from &rticipants, the
researcher checked the accuracy of the data. Thecteal data were analyzed by

using the Statistical Package for Social Scien&S, version 16.

Data Analysis

The data were analyzed as detailed below:

1. Frequency and percentage were used for the sapalfy data related to
gender, age, triage outcome, cause of injury, tgpenjury, co-morbidities, pre-
hospital care, site of injury, life threatening ddions, time for management of life
threatening conditions, severity of injury, manageinof life threatening conditions
and physiological responses of major trauma patiéritowing management of life
threatening conditions.

2. The mean and standard deviation of patients, agaagement of life
threatening conditions and time for managemenifefthreatening conditions were
calculated.

3. The relationships between the time for managémklife threatening
conditions, age, co-morbidities, severity of injurmanagement of life threatening
conditions and physiological responses followingnagement of life threatening
conditions were analyzed using Spearman Rank-GZderelation Coefficient at the
statistically significant level 0.05.
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CHAPTER IV
RESULTS

The purpose of this study was to examine the fachssociated with the
physiological responses of major trauma patient®vitng management of life
threatening conditions. Eighty eight patients wapproached to participate in this
study. Five patients declined to be research samfleerefore, the sample in this
study was composed 83 major trauma patients wheivedt trauma resuscitation at
the Outpatient Trauma Unit, Siriraj Hospital. Datallection was conducted from
December 2008 to April 2010. The results are prieskim 4 parts as follows:

1. The demographic data of the major trauma patient

2. The factors associated with the physiologicapomses of major trauma
patients following management of life threateniogditions

3. Physiological responses of major trauma patif@iisving management
of life threatening conditions

4. The relationships between the time for manageéroktife threatening
conditions, age, co-morbidities, severity of injulye threatening management and
physiological responses of major trauma patienieviing the management of life

threatening conditions
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1. Demographic Data of Major Trauma Patients

A total of 83 major trauma patients participatedhe study. It was found
that the majority of these patients were males8@2. Most patients were transferred
from scene to hospital within 30 minutes (77.1%)e Triage outcome was incomplete
as 21.7% of the patients were undertriage. The mtajose of injury was found to be
assault (44.6%), followed by transport acciden®&s2%). The patients were injured by
blunt mechanisms (57.8%) and penetrating mechanig8s8%). Approximately,
61.45% of the major trauma patients had receiveehpspital care. Most of them had
had patient assessments and spinal board splirifimg.head was the main site of
injury (47%), followed by both chest and abdomer3.7%6). About 66.3% (55
patients) had life threatening conditions. Sevetiepts had more than one life
threatening conditions. The most common life treeeig conditions were airway
obstruction (28.92%), followed by hemorrhage (21).,7&md dyspnea (16.9%). Most
of the patients had CRAMS scale scores of 8 (408tpwed by 7 (36.1%), and 6
(16.9%). Above findings are displayed in Table 3.

Table 3 Demographic Data of Major Trauma Patients (n = 83)

Characteristics Number Per centage
Gender
Males 77 92.8
Females 6 7.2
Transfer Times
<30 min 64 77.1
> 30 min 19 22.9
Causeof Injury
Transport Accidents 35 42.2
Assault 37 44.6
Falls 7 8.4
Exposure to Inanimate Mechanical Forces 2 2.4
Intentional Self-harm 1 1.2

Unidentified Causes 1 1.2
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Table 3 Demographic Data of Major Trauma Patients (n =(&ntinued)

Characteristics Number Per centage
Typeof injury
Blunt injury 48 57.8
Penetrating injury 33 398
Blunt and penetrating injury 2 2.4
Site of Injury (One patient had more than one site of
injury)
Head 39 47.0
Neck 11 13.3
Chest 28 33.7
Abdomen and Back 28 33.7
Pelvis 5 6.0
Upper extremities 18 21.7
Lower extremities 13 15.7

Lifethreatening conditions (One patient had more

than one life threatening condition)

None 28 33.7
Airway Obstruction 25 30.1
Dyspnea 14 16.9
Hemorrhage 18 21.7
Tension Pneumothorax 2 2.4
Spinal injury 1 1.2
CRAMS Scale Score

8 34 41.0
7 30 36.1
6 14 16.9
5 3 3.6

4 2 2.4
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2. Factors associated with physiological responses of major trauma

patients following management of life threatening conditions

2.1 Time for management life threatening conditions

The findings revealed that the majority of times management of life
threatening conditions ranged from 10.01 to 20.G@utes (56.6%), followed by
20.01-30.00 minutes (21.7%), 5.01-10.00 minutes9%, and more than 30 minutes
(4.8%) (Mean = 16.97, S.D. = 9.03). For each peabtime for management of life
threatening conditions, most of the triage periagse between 0.30-1.00 minutes
(79.5%); resuscitation period was 10.01-20.00 neisu@9.4%), followed by 5.01-
10.00 minutes (22.9%), and, 20.01-30.00 minutes3fd® The above findings are
displayed in Table 4 and Appendix E.

2.2 Patient’s age

It was revealed by findings that most of the mdjauma patients were
aged between 26-35 years (30.1%), followed by 13&2bs (27.7%), and 36-45 years
(24.1%). Notably, eighty-two percent of the patseemtere 13-45 years of age. The
patients were aged between 14-81 years with a raganof 34.75 years (S.D. =
14.164). The findings are displayed in Table 4

2.3 Co-morbidities

It was also revealed by the findings that mostamdjauma patients
(77.1%) had no pre-existing medical conditions. §hanly 19 patients (22.9%) had
pre-existing health problems. The most common cobidiies were hypertension
(8.4%) and respiratory disease (6%). These findamgpresented in Table 4.

2.4 Severity of injury

The findings revealed that the majority of theigras were initial RTS
score 12 (32.5%), followed by RTS 11 (30.1%), adbR.0 (22.9%). The findings are
displayed in Table 4.

2.5 Management of life threatening conditions

The findings revealed that the mean score for gament of life
threatening conditions was 10.12 (S.D. = 1.533) Thost frequently encountered
score for management of life threatening conditioras 11 (25.3%), followed by
scores of 12 (20.5%), and scores of 10 (18.1%)eat conditions were identified

within 2 minutes and rapid management was perfortngdther with physicians and
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nearly completed (98.8%). Only 4 major trauma pdsiereceived complete
documentation (4.8%), and 6 patients (7.2%), wexgt kvarm and had environment

control. The findings are displayed in Table 4 ambendix E.

Table4 Factors associated with physiological respondesn@or trauma patients

following management of life threatening conditigns= 83)

Characteristics Number Per centage

Time for management of lifethreatening

conditions (minutes)

5.01-10.00 14 16.9
10.01 - 20.00 47 56.6
20.01 - 30.00 18 21.7
> 30.00 4 4.8
(Mean = 16.97, S.D. = 9.03, Min =5.28, Max =54.18)
Age (years)
13-25 23 27.7
26 — 35 25 30.1
36 — 45 20 24.1
46 — 55 8 9.6
56 — 65 4 4.8
> 65 3 3.6

Mean = 34.75, S.D. = 14.164
Range = 67 (Min = 14, Max = 81)
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Table 4 Factors associated with physiological responsesnajor trauma patients

following management of life threatening conditigns= 83) (Continued)

Factors Number Per centage
Co-morbidities (One patient had more than ore
morbidity)
None 64 77.1
Hypertension 7 8.4
Respiratory Disease 6.0
Heart Disease 3 3.6
Diabetes Mellitus 3 3.6
Liver Disease 2 2.4
Hyperthyroidism 1 1.2
AIDS 1 1.2
Severity of Injury
RTS 12 27 32.5
RTS 11 25 30.1
RTS 10 19 22.9
RTS 9 2 2.4
RTS8 8 9.6
RTS 7 1 1.2
RTS 6 1 1.2
Management of life threatening conditions (score)
6 1 1.2
7 2 2.4
8 12 14.5
9 14 16.9
10 15 18.1
11 21 25.3
12 17 20.5
13 1 1.2

(Mean =10.12, S.D. =1.533)
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3. Physiological responses of major trauma patients following
management of life threatening conditions

The findings revealed that most patients improviegsiological responses
following management of life threatening conditiofgl.6%). Twenty four patients

had deteriorating conditions (28.9%), and twenty tatients remained unchanged
(26.5%). This is displayed in Table 5.

Table5 The physiological responses of major trauma Valhg management of life

threatening conditions (n = 83)

Factors Number Per centage

Physiological responses

Worsened 24 28.9
Unchanged 22 26.5
Improved 37 44.6

4. The relationships between the time for management of life
threatening conditions, age, co-morbidities, severity of injury,
management of life threatening conditions, and physological
responses of major trauma patients following management of life
threatening conditions

The relationships between the time for managemoériife threatening
conditions, age, co-morbidities, severity of injurpanagement of life threatening
conditions and the physiological responses of mdjauma patients following
management of life threatening conditions were yar@al by Spearman Rank-Order
Correlation Coefficient. The result indicated ttia¢re were no relationship between
time for management of life threatening conditioage, co-morbidities, severity of
injury, management of life threatening conditiomsl ahe physiological responses of
major trauma patients following management oftlifieeatening conditions.

Furthermore, the findings revealed that age hambsitive, significantly

correlation with co-morbiditiesp(= .322, p < .01) and a negative, significantly
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correlation with severity of injuryp( = -.264, p < .05). Additionally, time for
management of life threatening conditions had aatieg correlation with severity of
injury (p = -.418, p < .01). Finally, time for managementifef threatening conditions
had a negative correlation with the managemenif®fthreatening conditiong (= -
.315, p <.01), as shown in Table 6.

Table 6 The Spearman Rank-Order Correlation Coefficiergauth variable

Factors 1 2 3 4 5 6
1. Time for management of life
_ N 000
threatening conditions
2. Age 157  1.000
3. Co-morbidities .084 .322 1.000
4. Severity of injury -418 -264 -.087 1.000

5. Management for life .
_ N -315° -103 -131 .107 1.000

threatening conditions

6. Physiological Responses

following management for life  -.122 -183 .188 .191 .057 1.000

threatening conditions

*p <.05,** p<.01
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CHAPTER YV
DISCUSSION

This research was aimed at examining the factosocased with
physiological responses of major trauma patient®vitng management of life
threatening conditions. The findings of this stuaye discussed in terms of the
following issues: 1) Characteristics of major traupatients; 2) Correlation of factors
associated with the physiological responses of maauma patients following

management of life threatening conditions.

1. Characteristicsof Major Trauma Patients

Research findings indicated that the majority @& thajor trauma patients
were males (92.8%). The patients were aged betd#er8l years with a mean age of
34.75 years. The largest age group was 13-45 péage (82%). These findings were
congruent with the findings of previous studies,which it was found that the
majority of major trauma patients were men (76%bhva median age of 38 years
(range: 1-86; interquartile range: 23-55 years)sfios et al., 2001). These findings
were also similar to a study by Spanjersberg e(2809) who found that 73% of
trauma patients were men with a mean age of 33y&abD. 19). Jin et al. (2006) also
found the majority of multiple trauma patients ®rales (74.3%) with a mean age of
41.7 years. Moreover, Paladino, Sinert, Wallaceessuwh, Yadav and Zehtabchi
(2008) reported major trauma patients in their wtsg@mple as having a mean age of
38.3 years with 83.1% of patients being males.Hailand, the study by Saisud (2004)
showed that the majority of trauma patients weréen(f0%) and aged between 16 —
77 years with a mean of age of 33.42 years. Theséts reinforce the natural trend of
trauma patients as continuing to exist in men aodnger populations (Potenza &
Nolan, 2007).

It was found in the present research that abouB%70f the patients
suffered from blunt trauma. It's similar to a stubly Demetriades et al. (2004) who
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found patients injured by blunt trauma (65%) andgteating trauma (35%). Another
study by Saisud (2004) studied trauma patients lnatbreceived pre-hospital care and
also reported that 93% of trauma patients had mdfblunt trauma. A recent study in
Hong Kong by Leung and colleagues (2010) also faimadl the majority of patients
suffered from blunt trauma (n=1218 or 83.9%), wipnetrating injuries occurred in
129 (8.9%) patients. From the present study, ittmnonclude that transport accidents
and fall were the main causes of blunt trauma @0).8\ot surprisingly, the most
common site of injury encountered in this study waes head (47%), followed by
chest, abdomen and back (33.7%). These findingsucted with previous studies
(Bernhard et al., 2007; Jin et al. 2006; Leungl.e810; Saisud, 2004). Thus, airway
obstruction was responsible for the majority o€ lthreatening conditions (30.1%),
followed by hemorrhage (21.7%) and dyspnea fromiratry distress (16.9%). This
can be explained in light of the fact that headurra patients usually have an
obstructed airway caused by relaxation of the tengund oropharynx during
unconsciousness (Cranshaw, & Nolan, 2006). By CRAMd&e scores, most of the
patients were scored &t(41.0%) and 7 (36.1%).

This study also found that assault was the mauseaf injury (44.6%),
followed by transport accidents (42.2%) and falsi%0). Another study by Saisud,
examined in the Thai social context and reportaffitraccidents as the most common
cause of injury (75%), followed by assault (14%hother study by Freixinet et al.
(2008) showed that the significant causes of injueye road traffic accidents (43.5%)
and home and leisure accidents (36.1%). Other sausze physical aggression
(10.2%) and work related accidents (5.7%). Thuss itvorthy to note that assault
significantly increased in this study. This coulel &dded that violence is the current
problem in society. Furthermore, alcohol use isuthd to be a significant contributor
to the high incidences of violence (WHO, 2002).



Fac. of Grad. Studies, Mahidol Univ. MSN.(Adult Nursing) / 61

2. Correlation of factors associated with physiological responses of
major trauma patients following management of life threatening

conditions

According to the research findings, there was my astatistical
significance between the independent variables time for management of life
threatening conditions; age; co-morbidities; seayeaf injury; management of life
threatening conditions and dependent variablesthe. physiological responses of
major trauma patients following management of lifgeatening conditions. The

discussions of the findings are described below:

2.1 The relationships between the time for management of life
threatening conditions, age, co-mor bidities, severity of injury, management of life
threatening conditions, and the physiological responses of major trauma patients
following management of life threatening conditions

Timefor Management of Lifethreatening Conditions

According to the research findings it can be $laad time for management
of life threatening conditions was not statistigasignificant from the physiological
responses of major trauma patients following mamege of life threatening
conditions. Thus, it can be construed that theirfigsl of the research did not support
research hypothesis. The possible explanationstrhegfound in following factors: 1)
patient characteristics; 2) trauma team performa8geransfer time and prehospital
care; and 4) outcome measurement. Patient chaslictemight affect resuscitation
times, with the more severely injured patients rigkionger time to resuscitate. In
aspect of trauma team performance, the patientsret@ived airway and breathing
intervention took longer time to complete proceduee intubation. For the third
factor, the patients who received prehospital cgpemary assessment and
management were performed from scene. Additiondllthe patients received rapid
transfer, severe physiological compromises may ouwmtur. Finally, blood lactate
levels change more slowly than Sp@nd SBP. Therefore, interpretation of outcome

may not accurately enough in this study.
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The findings also demonstrated that the mean tonenitnagement of life-
threatening conditions was 16.97 minutes. The exatian of the related literature for
management of life threatening conditions demoteddréhat the median time of the
primary survey in severely traumatized patients &€ minutes (Spanjersberg et al.,
2009). Another study by Lossius and colleagues 120€ported that the median time
from admission to first x-ray was 5 minutes in gele injured patients once the
trauma team was activated. Hilbert et al. (200ppreed an average length of stay in
the trauma room of 38 min. In a study by Van Older colleagues (2003a), the
median time of resuscitation in severely injurediguds treated by mobile medical
teams was 41.30 minutes. Moreover, the study of @kten and colleagues (2003b)
demonstrated the median time of resuscitation wersdy injured patients as 49
minutes. These findings revealed hat the time fanagement of life threatening
conditions varied in each study.

The first hour after injury is the golden hour cdiima resuscitation that
affects the outcome. Clinically, the shorter tinfies management of life threatening
conditions affects patient survival and prolongedet are associated with negative
outcomes (Bernhard et al., 2007; Van Olden et2803a; Van Olden et al., 2003b).
The related literature supported that time intefvain injury to definite care of 60
minutes or more was significantly associated widattd within 30 days following
injury (Lossius et al., 2001). In contrast, Spasiperg and colleagues (2009), Van
Olden and colleagues (2003a) concluded that shoeswscitation times do not
necessarily mean improved resuscitations. Diffezenin results can also be described

by dissimilarities in the study design, patient gplagion and structure of resuscitation.

Age

This study found no statistical significance beitweage and the
physiological responses of major trauma patientfofiing management of life
threatening conditions. Thus, the research hypmhess not supported by the
outcome. Upon consideration of the majority of gla¢ients, 82 % of them were aged
between 13-45 years. Only 3.6% of them were agé8l years. The fewer participants

in the age group at > 65 years may be a reasonctratbe explained. In young
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patients, physiological derangement from injury aesuscitation may be hidden by
compensatory mechanisms.

The researcher did not find any study related & dbrrelation between
these factors as previous studies focused on ageisis factor for mortality (Bergeron
et al., 2003; Demetriades et al., 2004; Giannoudawood, Court-Brown, & Pape,
2009; Harris et al.,, 2003; Kuhne et al. 2005, Otiac et al., 2009). Harris and
colleagues (2003) found that the risk of mortaldy patients suffering head injuries
increased as early as 30 years of age, with thetegkincrease occurring after age 60
(p < .001). This finding was similar to a study Dgmetriades et al. (2004) who found
that the highest number of trauma-related mongalibccurred in the age group of 21
to 40 years for both penetrating and blunt trauwtaich i.e. this risk decreased after
the age of 40 years. The study of Bergeron anceaglles (2003) found that early
deaths £ 72 hours) occurred almost exclusively in patigmsnger than 65 (0.9% vs.
6.5%; p = 0.02. However, overall mortality was diigantly higher in the elderly
patients.

In another retrospective study by Kuhne et al0§)0t was demonstrated
that mortality in severely injured elderly traumatipnts increased beginning at the
age of 56 years and that increase was independethieanjury severity (ISS). A
recent study by Ottochian and colleagues (2009wsHothat the mortality of
penetrating trauma patients was higher for eachpgamd significantly increased after
age 65. Additionally, Giannoudis and colleague®©@@liscovered that mortality rates
in older patients were more than twice those sedhea adult population (19% in the
under 40’s to almost 50% in patients over 75). Mueg, present study found that four
patients who had improved physiological respond®viiing management of life
threatening conditions were aged < 35 years. Tingsgasing age is a risk factor for
morbidity and mortality that should be considerduew evaluating trauma patients at

all phases of trauma care.

Co-morbidities
Research found no any statistically significariatienships between co-
morbidities and the physiological responses of mdjauma patients following

management of life threatening conditions. Thus,this factor also the research
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hypothesis was not supported by the findings. dsviound that, the majority of the
patients had no pre-existing medical conditions.%). It was indicated that most
patients were healthy person. Thus, physiologicahmromises from injury and

resuscitation were effective protection from congagary mechanisms. This fact can
be supported by various research findings.

In the review of related literature, the researctit not find studies
associated with co-morbidities and the physioldgieaponses following management
of life threatening conditions. Previous studiescutoented pre-existing medical
conditions associated with significantly increasedrtality rates following trauma
(Hollis et al., 2006; Grossman et al., 2002; Sark#09; Wutzler et al., 2008).
Grossman and colleagues (2002) discovered thaprrexisting medical conditions
associated with the odds ratio for mortality wapdie diseases (odds ratio 5.1; 95%
Cl, 3.1-8.2), followed by renal diseases, cancer @angestive heart failure. Wutzler
et al. (2008) reported that six conditions could identified as associated with
substantially impaired outcomes if present in ieglupatients. These were pre-existing
Stage IV peripheral arterial occlusive diseaserthdigease, hepatitis/liver cirrhosis,
carcinoma, coagulation disorder and obesity.

Another study, however, reported that pre-existmgdical conditions
were not risk factors for mortality (Bochicchio @t, 2005; Richmond et al., 2002).
These reports confirm previous studies which dertnatexl that the presence of one or
more pre-existing medical condition was not asdediavith an increased relative risk
(RR) of death (RR, 0.80 and 95% confidence intef@4], 0.71-0.90; RR, 1.09 and
95% CI, 0.95-1.24, respectively) (McGwin, MacLennkife, Davis, & Rue, 2004).
The aforementioned data is noteworthy because glogstal changes from aging and
pre-existing medical conditions are subtle and nmalyibit accurate assessment
(Stevenson, 2004). Therefore, age and co-morbsdittee recommended for

consideration when evaluating trauma patients (AXD54).

Severity of Injury
According to the research findings, there was tatistical significance
between severity of injury and the physiologicapenses of major trauma patients

following management of life threatening conditiomfus, in this context as well, the
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research hypothesis was not supported by the fysdi®@ne reasonable explanation
might be the fact that the RTS is based on phygicéd data that rapidly and
constantly changes following injury, so physiolaiderangements may be hidden by
compensatory mechanisms resulting in high scorespite severe injury. The
physiological effects of injury may be quite diéet among individuals (Chawda et
al., 2004; Jin et al., 2006; Oyetun;ji et al., 201Bdr another reason, RTS is not
specific enough to accurately determine the leskewerity of injury (Jin et al., 2006;
Talbert, 2009). However, previous studies havecaigid the RTS score as a good
predictor of mortality (Brennan et al., 2002; Galsieal., 2003; Guzzo et al. 2005;
Jennings, 2004; Jin et al., 2006; Kuhls et al. 2002

In current study, the majority of the patients waritial RTS score 12
(32.5%), followed by RTS score 11 (30.1%). It slibloé noted that initial RTS scores
in this group were high. These findings suggedtitijaries sustained lesser impact on
cardiac, respiratory or neurological status. It wacated that severity of injury was
not high. The possible explanations may be: 1) nubspatients were transferred
within 30 minutes (77.1%) from the scene, thus,gutiggical derangement remained
in the compensation stage; 2) The head injureceipigtivho were accompanied by
hemorrhage in the thoracic or abdominal cavitieghtnbe hidden by acute intracranial
hypertension; 3) The more seriously injured pasiembo died in the emergency room
were excluded; 4) this study involved a small grotipatients.

In the literature review the researcher did natfstudies indicating a
correlation between severity of injury and the pblggjical responses of major trauma
patients following management of life threatenimnditions. Previous studies have
focused on severity of injury and mortality. Brenrand colleagues (2002) performed
a prospective study to investigate the risk of midyt in 8,654 trauma patients. This
study found that 85.5% of trauma patients had RIdes of 12 and the RTS was an
independent predictor of mortality (OR 0.46; 95%Q@K1-0.51). One previous study
in China by Jin et al. (2006) found that 9.6% ad# tatients had scores of RTS <6,
19.3 %; RTS 6-7, 52.8%; RTS 8-10 and 18.3% hadescof RTS 11-12. However,
they also found that 26 of the 261 patients who $@fes of RTS 11 to 12 had more

severe injuries than fatal trauma.
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There was another study by Freixinet and collead®@88) who studied
1,772 patients, suffering from chest trauma. Thiglys reported that mortality was
increased as RTS values indicated greater cardaspiratory, or neurological
involvement and increases in direct proportionn® number of rib fractures present.
Oyetuniji et al. (2010) studied different measurephysiological injury assessment in
their ability to predict mortality in trauma patisnThe result of this study confirmed
the previous studies indicating that RTS was highrgdictive of mortality with an
AUROC of 0.85 (n = 1,484,648). Neumann, Brasil, &és (2009) identified
predictors of mortality in patients with traumaspinal cord injury (n = 84). The
results showed that absent neurologic functionh limgury severity scores, low RTS,
GCS < 9, shock at admission vasopressor use, mieehantilation, acute renal
insufficiency were closely associated with monaliOn the other hand, the main
independent predictors for mortality were GCS ssare< 9 and vasopressor use. In
conclusion, these results reinforce that sevefiipjary was a major risk for mortality

in trauma patients.

Management of Lifethreatening Conditions

Research findings suggested that there was natatigtical significance
between management of life threatening conditioisthe physiological responses of
major trauma patients following management of tifeeatening conditions. Therefore
it can be concluded that research hypothesis optégent research was not supported
by the findings. In this study, the majority of nagement of life threatening
conditions scores were 11 (25.3%), followed by esa@f 12 (20.5%) and scores of 10
(18.1%). Furthermore, the mean score of manageuofdife threatening conditions
was 10.12 (S.D. = 1.533). Above data indicated thatpatients received incomplete
or did not receive management of life threateningditions that should affect the
outcome. One reasonable explanation might be #orethat the reliability value of
the assessment form for the management of lifetenéng conditions was 0.72, when
applied with 83 patients the reliability value wasind as 0.523. For another reason,
the errors may not immediately affect to the phipgjcal responses following

management of life threatening conditions but gateedeterioration and not be able to
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respond to further management (Greaves et al.,;2R@hards & Mayberry, 2004;
van Olden et al., 2003a).

When each item was considered, the patients retadentification of
their conditions within two minutes 98.8%, c-spm®tection 65.1%, assessment of
airway and breathing 95.2%, evaluation of patemzy @dequacy of ventilation 97.6%,
oxygen therapy 73.5%, assessment of circulationsaondk 97.6%, fluid management
32.5%, assessment of level of conscious 98.8%, Eenpemoval of clothing to
investigate hidden life threatening injuries 97.6#d the performance of rapid
management together with trauma surgeons 98.8%e@gp E), It was noticeable
that seven of these managements were performetidog than 90% of the patients,
except for c-spine protection, oxygen therapy dodl fmanagement because more
than one fourth of the patients who sustained gqudpetrating injuries were fully
consciousness and without c-spine tenderness. Kkggeo therapy and fluid
management, most patients also received 100% oxyigemask with reservoir bag
10-12 LPM and warmed intravenous fluid transfuskut longer than 4 minutes.
These findings indicated that there were otheraesdesides management of life
threatening conditions that were responsible foysphogical responses following
management of life threatening conditions in maj@uma patients i.e. rate and
amount of intravenous fluid.

In the review of related literature, the researather not find any study
which examined the relationship between these fecRrevious studies have focused
on management of life threatening conditions andtatity. Gruen and colleagues
(2006) documented errors during initial assessmadtresuscitation that contributed
to death, including airway management and hemoerhegntrol. Airway errors
involved unsuccessful attempts at endotracheabaiton, failure to adequately gain
or regain control using simple maneuvers and faitoradequately protect the airway
from aspiration. Other errors were delayed cordfahtrathoracic hemorrhage, which
was most often delay in the diagnosis of massivexdtieorax with inadequate
evacuation of blood from the chest, or inadequategnition of the volume that had
already been evacuated.

A previous study in Tehran by Zafarghandi et al00@& found

inappropriate care to be the cause of preventabkthddue to error in airway
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management in 16 patients, ventilation support patlents, chest tube insertion in 4
patients, delayed fluid transfusion in 9 patiemtd aeck fixation in 4 patients. Sugrue
et al. (2008) determined life threatening clinieaftors in 17,157 trauma patients,
finding a total of 1063 errors with 40.0% occurrimgthe area of resuscitation. These
errors were related to assessment failure (25.8%lyding inadequate haemorrhage
control (23.5%), poor management (10.4%), inadegaaivay management (7.3%),
poor control of breathing problems (5%) and diagiocarrors (4.3%). For the effects
of the errors, 20.2% were deemed to have no effeabutcome. A recent study by
Saltzherr et al. (2010) reported that 31 errorsuned in the potentially preventable
death group and 23 errors in the non-preventabé&hdgroup in 62 patients. Most
errors included delay in treatment and errors imagament. Overall, 38 errors
occurred in the trauma resuscitation room. Thussédlresults indicated that errors in
management of life threatening conditions conteduto preventable death which

reflects the quality of trauma care in the emergenom.

2.2 The relationships between the time for management of life
threatening conditions and severity of injury

The findings revealed that time for managementlifgf threatening
conditions had negative correlation with severityinury (p = -.418, p < .01). This
finding indicated that trauma patients who susthirgevere injuries received
management of life threatening conditions more digpthan those who had less
severe injuries. It can be explained that the ptgivho had less severe injuries were
not fully conscious. They were incorporate witle [§aving interventions which took
longer to correct life threatening conditions.

Conversely, a recent study in Greece by Theodaraili €009) examined
stratified ISS and duration in the emergency robinding that patients who had an
ISS of 1-9 had a mean duration in the emergencsnrMDER) of 1 hour and 26
minutes, while patients with an ISS of 10-15 hadVER of 1 hour and 31 minutes,
patients with an ISS of 16-24 had a MDER of 1 hand 50 minutes and patients
with an ISS >25 had a MDER of 1 hour and 36 minutésodorou and colleagues
demonstrated that severely injured patients toogéo time to complete interventions

in emergency room. However, it is essential forigmas with life threatening
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conditions that the time for management of life threatening conditions should be kept
as short as possible (Spanjersberg et al., 2009; Theodorou et al., 2009; van Olden et
al., 2003a; van Olden et al., 2003b).

2.3 Therelationships between age and co-mor bidities

The findings revealed that age was positively associated with co-morbidities
(p = .322, p < .01). These findings are supported by the previous studies in which
pre-existing medical conditions were more frequently encountered factors in older age
groups (Bergeron et al., 2003; McGwin et al., 2004; Perdue, Watts, Kaufmann, &
Trask, 1998; Wutzler et al., 2008). The prevalence of the pre-existing medical
conditions in trauma patients was reported as 23.2% (n = 405) (Bergeron et al., 2003),
23% (n = 14,965) (Hollis et al., 2006) and 26% (n = 6,839), as expected, the elderly
presented a higher proportion of co-morbidity (Bamvita et al., 2007).

2.4 Therelationships between age and severity of injury

The findings revealed that age was negatively associated with severity of
injury (p = -.264, p < .05). It was indicated that the young patients had more suffered
from severe injuries than older patients. These findings concurred with previous study
which found the patients aged < 65 were more severely injured than elderly patients (
65 years) as shown by their lower GCS scores (p = .00003) and lower mean RTS (7.1
vS. 7.6, respectively; p < .0001and higher ISS (p = .031) distributions (Bergeron et al.,
2003). The other studies by Richmond and colleagues (2002) demonstrated that injury
severity was found to decrease as age increased (65-75, ISS = 12.2; 75-84, ISS =
11.9;> 85, ISS = 10.3; p < .0001). However, one study has reported that there were no
significant differences in the median ISS between age groups (Giannoudis et al., 2009;
Kuhne et al. 2005).

These findings suggested that young trauma patients have several
characteristics of normal development, such as lack of intellectual ability and
experience to adequately assess the consequences of high-risk activities, which
predispose them to serious injury. The other risk of serious injuries in younger age
groups was refusal or negligence to wear helmets. Lastly, substance abuse and alcohol

use are also leading contributors to severity of injury (Loisell, 2003).
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CHAPTER VI
CONCLUSION

This research was a descriptive study design aiatedxamining the
factors associated with physiological responsesnajor trauma patients following
management of life threatening conditions. Thigdgtwas based on the concept of
performance improvement (PI) in trauma care pravidg the American College of
Surgeons Committee on Trauma (ACSCOT). Presenar@sevas approved by the
Siriraj Institutional Review Board, Mahidol Univéss and conducted in the
Outpatient Trauma Unit at Siriraj Hospital. Datallection was performed from
December 2008 to April 2010. The participants casgat 83 patients who were
identified as major trauma patients by CRAMS scaderes of 8 or less. Of these,
66.3% (55 patients) had life threatening conditiombe research instrumentation
included three parts: 1) The major trauma patied&rnhographic data records; 2)
Records of factors associated with the physioldgresponses of major trauma
patients with life threatening conditions and 3)c&e forms of the physiological
responses of major trauma patients while receivirapagement of life threatening
conditions. The reliability value of the assessm#&min for management of life
threatening conditions measured by Cronbach’s alpbafficient was 0.72, when
applied with 83 patients; the reliability value wiaand to be 0.523.

The data were analyzed with the computer progrdatis8cal Package for
the Social Science (SPSS 16.0). Statistical arsmlysis performed using descriptive
statistics, including frequency, percentage, ramgean and standard deviation; and
correlation between management of life threatenompditions time, age, co-
morbidities, severity of injury, management of litereatening conditions, and
physiological responses of major trauma patientofohg management of life
threatening conditions by the Spearman Rank-Ordamrelation Coefficient. The

research findings are summarized as follows:
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1. The majority of the patients were males (92.8%9d between 14 — 81
years with a mean age of 34.75 years. The majaecaliinjury was assault (44.6%),
followed by transport accidents (42.2%). The pasemere injured by blunt
mechanisms (57.8%) and penetrating mechanisms%39:Bhe most major trauma
patients (77.1%) had no pre-existing medical comalit The head was the main site
of injury (47%), followed by both chest and abdom(@3.7%). Fifty-five patients
(66.3%) had life threatening conditions. Seven grad had more than one life
threatening condition. The most common life threatg conditions were airway
obstruction (30.1%), followed by hemorrhage (21.7800 dyspnea (16.9%). Most
patients had CRAMS scale scores of 8 (40%), foltblwe 7 (36.1%) and 6 (16.9%).

2. The results of the factors associated with piggical responses
following management of life threatening conditicar® summarized as follows: the
majority of time for managing life threatening cdiwhs 10.01 — 20.00 minutes
(56.6%) and a mean of time for managing life theeatg conditions was 16.97
minutes; the mean age was 34.75 years and theitpajprages were from 13 to 45
years (82%); pre-existing conditions were found.hpatients (22.9%); the majority
of the patients were initial RTS score 12 (32.5&6)] the mean score of management
of life threatening conditions was 10.12. The alleoutcome of major trauma
patients improved physiological responses followmmgnagement of life threatening
conditions (44.6%).

3. For the correlation analysis, there was nostiedil significance among
the 5 variables and the physiological responsebwolg management of life
threatening conditions. The findings revealed thiate for management of life
threatening conditions had a negative correlatiin severity of injury § = -.418, p < .01)
and a negative correlation with the management ifef threatening conditions
(p = -.315, p < .01). Moreover, age had a positivegociated with co-morbidities
(p =.322, p <.01) and a negatively associated setterity of injury p = -.264, p < .05).
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I mplications and Recommendations

Implications and Application of Research Findings

1. According to the research findings, we shoulticeosome limitations
when implicating the findings of the study. Firsten small groups of aged > 45 years
can cause positive skewness distribution and ttile lamount of co-morbidities.
Second, most patients had less severity of injMRAMS scale score may not be
accurate enough to screen major trauma patienisd, Tlesearch instrument which
assess management of life threatening conditiorsslova reliability value, thus, data
were not reliable. Forth, physiological responsgesoatcome measured by assess 3
variables: Sp@ SBP, and blood lactate level were limited intetation because
blood lactate level change more slowly than Satl SBP. Data analysis may be used
for each variable for the sole purpose of analysis.

2. This can probably be suggested that physiolbgésponses should be
continued to be monitored in ICU or ward.

Recommendationsfor Further Study

1. Further study should be conducted on the etialuaf specific risk
factors affecting trauma patients following managatrof life threatening conditions.

2. Clinical practice guidelines must be develofuedptimal care of major
trauma patients and the guidelines should incluv@duating the effectiveness of these

protocols.
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APPENDIX A
LIST OF EXPERTS

The validity of research instrument was assessed by five consulting experts:

1. Assist. Prof. Dr. Wanvimon Sangchote, M.D.

Department of Anesthesiology

Faculty of Medicine Ramathibodi Hospital, Mahidol University
2. Assoc. Prof. Dr. Pornprom Muangman, M.D.

Division of trauma surgery

Department of surgery

Faculty of Medicine Sirirgj Hospital, Mahidol University
3. Pol. Col. Ubol Choomjinda, M.Ed.

Police General Hospital
4. Miss Raewadee L uepongluckkana

Head Nurse of Emergency Medicine

Bangkok Metropolitan Administration Medical College & VajiraHospita
5. Mr. Verachat Churit

Head Nurse of Emergency unit

M aharajnakornchiangmai Hospital
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APPENDIX D
RESEARCH INSTRUMENT

] a v ‘#‘
!!‘]J']J‘]Juﬂfﬂuﬂ1i'3‘i]ﬂ!§ﬂﬂ

U U Y o 1

o A ¢ a A
tadeiduiusineddesnunmsnevauesveIs 1 ameiegliame

v
IS\ %

NlasunardugunsImendinsdamsnIzgpMINTIa

Wd‘
UN

DUNMDUDUND e

o dq’ =3 dy 9 1 9 [
AT LuutunnidsEneuale 3 aiu llﬂl.!ﬂ

U d' v 2 9 1 Y wvAa ~ Yo 3 A
aIuUn 1 Llﬁﬁﬂuﬂﬂmﬂﬂaﬁﬂuﬂﬂﬂﬁﬂlﬂx‘]@‘]J’JEJQUG]LWG]‘TI"lﬂiUU1m€l]‘]_|§“l1llli\ﬁ/lllﬂ"l';l$

G Q

A
ANATNYIA

=

U d‘ v 2 o o A Y @ ' Y1 A Yo
adui 2 puvtivnniladeinedvesiumsaevanedvessamedtrggiiamgn lasy
< A Aa
VIAVTUUTINUNIZANMAIN
A = Y] aa
apud 1 uuuifunna lumstansnzAnAIuaIn
A @ I
ADUN 2 LUVIANNVTULTIVOINTUIATY
AN 3 LUVTZIIUMIIANINIZANMLAIN
v d‘ = 1 YA vAa A Yo <
daui 3 nuutiuinmsneuanesvessmedihegiiaman lasuuiamuguusely
MIFANT N1IZANANAIN
d’ A= ] FZA A d' Yo [
aoudl 1 npuliuinmsneudussvessumedihegiamagi ldsumsdams
ALANAINTIN
aoud 2 nuulsziiuransneUaLoIweds uMeiegliamgnenains

TAMINITANAINTIN



Fac. of Grad. Studies, Mahidol Univ. M.N.S. (Adult Nursing) / 111

X 9 \ Y

\ lﬂ‘ U \ LA lﬂ' Yo < lﬂ'd Aa
aIun1 !!‘U‘]J‘]JN‘Vlﬂ‘lli’)NﬁfsT’Ju‘]Jﬂﬂﬂ‘llﬁ]Qﬁ‘!‘]J3EJQ‘]Jﬂ!“r‘i({!‘Ylnlﬂi‘lJ‘]J1ﬂ!ﬂﬂiqu!!iﬁﬂﬂlﬂ1]$ﬂﬂﬂ1w]nﬂ

L' Q

[
a a 9

o o 4 { @ [~ a ] ' 1

mruae Tilsaiuaioanune v aslu [ viedudoyanasenuanuiuaiiadluresinluug
Y

azio

1. 1Nl WL v

2200 e, 3
g = A A a A a

3. U/ 100U /U MNAN. e RTINS

~ =< o
4. 9N TTINETUID e I MUNUTEIAN e

U d‘ L= v d‘ d‘ Y U ! Y A ld' Y <
aaufl 2 suutiuinifedeiifeavesiumsnevauesvessamedihagifmailasuiady
d‘d aHa
FHUSINANIZANMINTIN
d' o =R % aan

aauN 1 uuutiunnna lumstansnzgnmuaIa
o &' a 9 ~ o I a 1 1 1 9 = I )
anas Tlsamudoyanassiuanuilussiaslugesinalundazde Taatiunniluga Ty

= a =
W g

1 MSIWUNUTLANIA . Uu. DU . T BITRiT



Sirirat Netnimitphol Appendices/ 112

3 Y <
ﬂﬂuﬁ 2 HUUIAANUTULUITIVDINTUIAL Y

=

o dw a 9 [ 3 a a Y A v A =
ATVLB I‘]J3ﬂmll"llfJiJZWI@'Iﬁ\‘lﬂ‘]Jﬂ’NllL“lJufﬂiﬁﬁ]1ﬂﬂ1'§ﬂ‘i$Llll!’e]1ﬂTiEj‘]J’JEJLiJfJL’JﬁHLiﬂ‘iUT]iﬂﬂQ

U
2

a [ aAa 1 I~ a 4
Tsanenunauaznaduaanasaminnzanaudia uazaanudull1dlumsseadian'la

q q

nmamula adlugeaingluugazdo

(% d‘ EAl = Q:v v
!!ﬁﬂ’i‘lﬂ’lﬂﬂ?ﬂ&ﬂﬂﬁ aUgANIIVANI

Tsanenina AIZRNMNTIN

matszidiv [ 15 I u. [ 15 I .
M AZUUY | M AZUUY

(Points) (Paints)

AU lara (Systolic blood pressure) (mmHg)

@ouN 3 uuUsEIUMITANMINIZANAMNGFIN
o dq’ o A ~ o < a 1 1 9 ' Y [
mruas Tilsaiuniesning v iassnuanuiiuaiiaslugesieamunluunazderiisres
2 A Y va AN Yo < 2] Y an o v o 9
werndiegiamignlasumanuguusddsulumsiamsazanaudiaaudiduiide
nazszyawnan sy luasuduuaz 11850 asluvesminema Tag
Yo = Y Yo Aa o aa 9
185y et gihelasunanssumssamsnnzanaudingnasaiay
9
ATURIY
P 1 Y = Y Yo Aa o aAa 9 [
lasuldasudan vweds dihelasufanssumstamsnnzgnaudingndeue
' Y
Tiiasvdn

" Yo = P2 M Yo A [ aa
Tuldsu veds Jihe hildsufanssumsdamsnizgnaudia



Fac. of Grad. Studies, Mahidol Univ. M.N.S. (Adult Nursing) / 113

MIIANTNNIZANANTIN
719UNT y 14543 y HU8LYie
1850 ) 1850
ATURIY

a <
1. ﬂ’liﬂiglllu’f]']ﬂ’lillagﬂ'ﬁu’]ﬂﬁlﬂﬂ']ﬂslu

a1 2 W

2. M3TAUTNUABBEHIALDEIUNIATY

3. msdszmumaauelavaznmsela




Appendices/ 114

Sirirat Netnimitphol

(Uo1TeUSBAXQ) BLUBLEH{LIGURRSELLE

FLIEIRE[LELY
Q%SS ELUBLELUZLTIRLURLEPCRDCRIBITCBELUREITE[TELUMLBLINLS

BLEDELH DY :c.m@:w;ﬁ:

® =1

® =1

Rmﬂxﬁwrﬁmﬂvﬁ?vrﬂﬁw@me_ﬂw;;w@w@\@rm &mmg_\@c.@nﬂrQw_(C@wm_\cawﬁm\v\wﬁwc:b&mmgracwwmrcmrc@\mu@:QCr@;mﬂ_nw?Rmﬂ__&jﬂm;\ﬂ
6 ' ©

CEBILNIEBELRGULIL S c?cgﬁﬁwaw @Onw;r@c.@wﬁrgtca@m_(cv:\$wm_(@SwﬂnwnG\&::uﬁ3m__wrRGS#Z@v@F?#GW@FZ%@w?H bRIiLLY

w 1 154 & =24 n 1 1 1 P % 1 1 I3 = Bﬂ o

@Wmnracwwﬁrqmrc_@wtcPm@f_w\m@_\:w\mﬁ..@@m__Hm_wrcwr%v@?v@ﬁmﬁ@amrccwﬁ\@;;ﬂﬂ I iiney

13

Sﬂpze@cm&wnrﬁﬁcs@Wrc;wvw:;w_._ugaz.:._,wa___;@_z ;@mn_ﬁwmrcWrwv@Pv@;.@:@gw;_cS“;_.:._,;: € UieB
S n o n .ﬂ\ g B ) & n .ﬂ\ )




Fac. of Grad. Studies, Mahidol Univ. M.N.S. (Adult Nursing) / 115

aoui 2 nuVUsziuraNIAOUALDIVE9T 19N eglAMAgN1BHAINITIANITAIZANATN
Aa
%30

o dq’ o A ~ Y] I a ] 1 [l 9

Anaa Tlsaniunieanune v Nasanuanuiuaisadlugesialummazde 91n

P4

1 EZR { o < J
91MIAUU wneds  gihegiaman lasuuadugunss fia SpO; > 95 %,
SBP > 90 mmHg uagszauaamnlunen < 2

mmol/L MenaInsiansniiganaIugin

[

[ [ wAa 4 < [ %
HANMIADUAUDIY9T 1WMedTHegTaman IS UM UTUITINEHAINTIANTNIZ
Aa
ANAWTIA
Y
] eamsavu
] o1y lunlasuuilag

L] eamsanas



Sirirat Netnimitphol

APPENDIX E
MORE RESULT

Table A Demographic Data of Major Trauma Patients

Appendices / 116

Characteristics Number  Percentage
Triage
Correct 65 78.3
Incorrect 18 21.7
Over triage 0 0
Under triage 18 21.7
Pre-hospital Care (One patient had more than one
procedures)
None 32 38.55
Primary assessment 51 61.45
Airway management 4 4.8
Oxygen therapy 8 9.6
Bleeding control and fluid management 7 8.4
Spinal board splinting 47 56.6
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Table B Time for management of life threatening conditions

Factors Number Per centage
Triage time (minutes)
<0.30 4 4.8
0.30-1.00 66 79.5
>1.00 13 15.7
(Mean = 0.86, S.D.= 0.68, Min = 0.15, Max = 5.00)
Resuscitation time (minutes)
<5.00 3 3.6
5.01-10.00 19 22.9
10.01 - 20.00 41 49.4
20.01 - 30.00 16 19.3
> 30.00 4 4.8

(Mean = 16.02, S.D.= 8.97, Min = 4.40, Max =52.42)
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Table C The management of life threatening conditions score

Management life-thr eatening conditions Received  Percentage

1. Identify patient’s conditions in 2 minutes 82 08.8
2. C — spine protection 54 65.1
3. Assess airway and breathing 79 95.2
4. Evaluating of patency and adequacy of ventitatio 81 97.6
5. Oxygen therapy 61 73.5
6. Assess circulation and shock 81 97.6
7. Fluid management 27 325
8. Assess level of consciousness 82 08.8
9. Completely remove clothing 81 97.6
10. Keep warm and environment control 6 7.9

11. Monitoring 40 48.2
12. Documentation 4 4.8

13. Co-operate with TNC 81 97.6

14. Perform rapid management together with

physicians 82 98.8
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