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ABSTRACT

Background:  Trauma is recognized as a serious health care problem worldwide and remains the leading cause of mortality and disability. Airway Management is generally considered the first priority in pre-hospital emergency care. It can be used to measure the effectiveness of caring. However, rarely study on pre-hospital airway caring association with coma scale,   assessing used GCS among traumatic patients and the benefit of pre-hospital airway management in severely patients is questionable.
Objective: To investigate the effect of pre-hospital airway management on moderate to severe injury of traumatic patients in Khon Kaen hospital, Thailand.
Methods: A cross–sectional analytical study was conducted on traumatic patients, using secondary data from the National Injury Surveillance Records of the Trauma and Critical Care Center of Khon Kaen Hospital, during January and December 2012 involving 1,555 who were attained these screening GCS (moderate, severe and mild injury) in severe injury patients and rule out head injuries due to accidental. Bivariate analysis and multiple logistic regression modeling were used to determine the effect and identify risk factors associated with achievement of pre-hospital airway management in the patients.
Results: Of 1,555 traumatic patients, 80.06% were male, with a mean age of 36.6(17.7 years old. (range:4-99). There were traumatic patients who had pre-hospital airway management and included in the analysis, 40 (2.6%) patients with inappropriate airway care had more severe injuries than appropriate airway care by bivariate analysis, OR=2.07(95%CI: 1.03 to 4.18; p=0.03), and conclusive after adjusting of potential confounders (OR=2.21; 95%CI: 1.07 to 4.56; p< 0.03). Factors that associated with moderate to severe injury, presented as adjust odds ratio and 95%CI, included occupational injury (OR=4.54; 95%CI: 2.67 to 7.71; p< 0.001), and blunt injury (OR=4.66; 95%CI: 1.99 to 10.98; p <0.001). 
Conclusions: Pre-hospital inappropriate airway management is associated with around 2-fold increase moderate to severe Injury. Future prospective studies are required to establishing guideline for optimal pre-hospital airway care of this critical injured patient population.
Key words: pre-hospital airway care, traumatic   patients, Glasgow Coma Scale,   

                     Khon  Kaen Hospital  
INTRODUCTION 
Severe trauma is an increasing global problem mainly affecting fit and healthy younger adults especially trauma due to accident injury. Improvements in the entire pathway of trauma care have led to improvements in outcome (1). WHO summarized important deaths (per thousands) in 2011 by cause deaths worldwide; there were 24.5% of communicable diseases, 66.4% of non-communicable diseases and 9.1% of injuries, which compose of accident injury 6.6% and non-accident injury 2.5% (2-5).
Thailand, around 12,000 people had suffering from accidents and injured more than a million people had become disabled for a large number in every year (6). All of in injury in 2009 from 28 sentinel sites found that mostly were moderate to severe injury 153,237  cases,  dead 6,928 cases, a Case Fatality Rate was 4.52%.  In 2010 Thai people had a Deaths Rate per 100,000 population by malignant neoplasm 91.2, accident, event of undetermined intent and supplementary factors related to causes of mortality 51.6, which the mobility and mortality through road traffic accidents is also a major of injuries and seriously public health issue in the year (7).
Emergency Medical Institute, Thailand assessed the conceptual plan in 2010-2012 found  the crisis severity patients received the pre-hospital care by emergency medical service were increased and there are toward up-rise in the future  82,895 times (8.73%)  in-crease to 99,112 (9.75%)times in this period (7). While, National Injury Surveillance (2009) reported to the severe injury patients almost referred to hospital by relative (61.19%), EMS 36.11%, non- registered organization 2.7% and in the pre-hospital airway caring by EMS found that 1.91% has improperly care, 43.37% no medical care but needed, on the other hand traumatic patients were referred to the upper hospital level found improperly care 2.26% no medical care but needed 5.75% (8).
Airway management is the most important skill for an emergency practitioner to master because failure to secure an adequate airway can quickly lead to death or disability (9). Many studies illustrated pre-hospital management especially airway management has become a standard of care for emergency in severe injured trauma patients in the pre-hospital setting. Several emergency medical services agencies have also adopted the use of advance clear airway to improve the success rates of out of pre-hospital airway management. Whether or not the pre-hospital airway management in setting has led to a reduction in mortality, however, remains unclear (10-12). 
Therefore, this study purposed to investigate the effect of pre-hospital airway caring on the GCS in isolated, moderate to severe injury among traumatic patients. The GCS is the most familiar, most widely-used early assessment of level of consciousness. It has established categories related to the presence of coma and severity of injury. It can be used to measure the effectiveness of caring. However, rarely study on pre-hospital airway management association with Glasgow Coma Scale (GCS) score(12 among traumatic patients in Thailand (13). 
Definition of Term 

Appropriated airway management refers to respiratory care is appropriate material condition of the initial injury, no respiratory obstruction, no breath sounds crackles, no signs of cyanosis and ventilation with ambubag in case of  respiration rate  slower than 10 beats per minute.

Inappropriate airway care refers to Respiratory care is an improper condition and prevention airway obstruction, respiration  rate faster than 28 beats per minute or slower than 10 beats per minute with cyanosis, and care conditions unsuitable  such as

1. Hyperventilation   
2. Intubation too deep  
3  Foreign body obstruction in the ET tube 

4.  Input oral ET tube but do not put Oral airway 
5. ET tube would not fit small or cuff leak  

Glasgow Coma Scale

The GCS is an observer rating scale consisting of 15 items in three basic categories: motor response (6 items), verbal response (5 items) and eye opening (4 items). Summed scores range from a minimum of 3 (total un-responsiveness) to a maximum of 15 (alert, fully responsive). A total of 8 or less is used to separate coma from non-coma. 
MATERIALS AND METHODS
Study design 

This design based on the cross-sectional analytical study. The secondary data were collected by The Information Technology for National Injury Surveillance, Khon Kaen Hospital during January to December, 2012. The inclusion criteria of subjects were traumatic patients due to accident both of transport accident and others accident such as exposure to inanimate mechanical forces, drowning and submersion, electric current, radiation, pressure, accidental exposure to other and unspecified factors were 23,049 cases, the patients or relatives of patients were interviewed by health care providers. The study focus on the inappropriate pre-hospital airway caring in traumatic patients so involved patients, who evaluated the receiving at emergency department a total of 1,555 members after excluded those patients who incomplete data on pre-hospital airway care, who unrelated the aim of this study  and aged less than 4 years old. Figure 1 illustrates the sampling process follow for this study. 
The effect study was pre-hospital airway care while caring cases to hospital in isolated, appropriate and inappropriate airway care, which were assessing at emergency department by registered nurse. 
Study outcome

The outcome was defined, according to the joint program of National Injury Surveillance, as coma and impaired consciousness relating in term the traumatic patients due to accident injuries have GCS on implementing at Emergency Department. The primary outcome of this study was moderate to severe injury such that GCS scores of 3–12 and GCS scores of 13–15 represent mild injury (Clinical Practice Guideline, Department of Surgery, Buddhachinaraj Hospital)(14).
Statistical analysis

Demographic characteristics of the participants were described using frequency and percentage for categorical data, mean and standard deviation for continuous data. The rate was calculated using the number of traumatic patients who reported coma scale. To investigate factors that affect study, Odds ratios (ORc) and theirs 95% confidence intervals (95%CIs) were estimate using multiple logistic regression for survey sampling. This analysis was adjusted for baseline variables that were considered biologically and behavioral relevant or which showing a relationship with outcomes, the statistics including Odds Ratios (ORadj), 95% Confidence Intervals, and p -value <0.05 were considered for statistic significant by Stata12.0 statistical program. 
RESULTS
The cross-sectional study consisted of consecutive injured patients sustaining emergency injury were 23,049 patients, who had injury were the population of this study during one year period. All exclusions, there were totally 1,555 cases available for analysis (see Figure. 1). From the total injury patient divided in to 2 groups which one were 40 patients who received inappropriate pre-hospital airway management, the other were 1,515 patients who received appropriate pre-hospital airway management before admission at Emergency Department. 
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Figure 1 Intention to traumatic patients due to accident injuries,  Khon Kaen Hospital, Thailand
1. Demographic Characteristics

Of the 1,555 traumatic patients, who have been arrived to Emergency Department of Khon Kaen Hospital due to accident injuries, The majority of these 80.06%, were male, with a mean age of 36.6(17.7) years and median age were 35 years (ranged: 4-99) (see Table 1). They were mainly labors occupation (50.35 %), followed by student (17.68%), and agricultural, (13.38%) respectively, while as the non-occupational injury significant with injury 94.02%. Moreover, this study found mainly caused of accident injuries were due to transportation 77.36%. 

The high risk behaviors of alcohol drinking in target patients were 28.30%. In the pre-hospital management found that the numerous of the patients were properly done care. However, the highest rate of no medical care but needed and improperly done of c-spine immobilization and bleeding control was 1.29% and 0.26%, respectively, while the highest rate of properly done of intravenous fluid was 92.99% followed by bleeding control, c-spine immobilization and splint or slab were 68.49%, 67.29% and 52.54%, respectively, when considered mechanism of injury found that 96.08% of blunt injury were almost patients.
The finally, this study interested factor of pre-hospital care airway caring at Emergency Department showed that traumatic patients due to accident injuries received an inappropriate airway caring  was 2.57% an appropriate airway caring  was 97.43%. 
Table1. Demographic characteristics of the patients presented as number and percentage

	Characteristics
	Number
	Percent

	Airway Caring
	
	

	Appropriate
	1,515        
	97.43

	Inappropriate
	40
	2.57

	    Total 
	1,555
	100.00

	Gender
	
	

	Male
	1,245
	80.06

	Female
	310
	19.94

	Total 
	1,555
	100.00

	Age (years)
	
	

	Mean ( standard deviation
	              36.56(17.69)
	               

	Median (Min:Max)     
	  35 (4-99)
	

	Total
	1,555
	

	Occupation
	
	

	Government
 
	                    46        
	                     2.96        

	Jobless
	115
	7.40        

	Employees of Company
	37        
	2.38

	Labors
	783       
	50.35       

	Trader
	22      
	1.41       

	Agricultural
	208        
	13.38

	Student
	275       
	17.68

	Others
	69       
	4.44      

	Total 
	1,555
	100.00

	  Occupational Injury
	
	

	No
	1,462       
	94.02       

	Yes
	85
	5.47       

	Unknown
	8
	0.51

	Total 
	1,555
	100.00

	Cause of Injury
	
	

	Transportation
	1,203
	77.36       

	Another
	352       
	22.64      

	Total   
	1,555
	100.00

	Alcohol Drinking
	
	

	No
	768     
	49.39       

	Yes
	440       
	28.30       

	Unknown
	347
	22.32      

	    Total 
	1,555
	100.00

	Bleeding Control
	
	

	No medical care but needed
	14
	0.90

	Properly done
	1,065
	68.49

	Improperly done
	4
	0.26

	Unnecessary
	472
	30.35

	    Total 
	1,555
	100.00

	C-Spine Immobilization
	
	

	No medical care but needed
	20
	1.29

	Properly done
	1,045
	67.20

	Improperly done
	1
	0.06

	Unnecessary
	489
	31.45

	    Total 
	1,555
	100.00

	Splint / Slab
	
	

	No medical care but needed
	12
	0.77        

	Properly done
	817        
	52.54       

	Improperly done
	2
	0.13       

	Unnecessary
	724       
	46.50      

	    Total 
	1,555
	100.00

	Intravenous  Fluid 
	
	

	No medical care but needed
	19
	1.22

	Properly done
	1,446
	92.99

	Improperly done
	2
	0.13

	Unnecessary
	88
	5.66

	    Total 
	1,555
	100.00

	Mechanism of Injury
	
	

	Blunt
	1,494
	96.08

	Penetrating
	32
	2.06

	Blunt and Penetrating
	3
	0.19

	Others
	26
	1.67

	    Total 
	1,555
	100.00


2. Bivariate Analysis  
In the bivariate analysis the crude effect of each factor on the accident injury has been 
analyzed (see Table 2).The following factors were significantly with the moderate to severe injury; occupation, occupational injury, cause of injury, alcohol drinking, c-spine immobilization, mechanism of injury, and airway caring. 

Traumatic patients who unemployed employed laborers and students occupation that associated to moderate to severe injury, unemployed the highest were 2.56 times compared to who government occupation (OR=2.56;95%CI:1.26-5.21p<0.001).The odds for transportation accident cause of injury to be moderate to severe injury was around 1.5 times higher compared to the others cause (OR=1.52, 95%CI:1.20 to 1.93; p<0.001). In addition, the traumatic patients who take in alcohol before injury were 1.48 times the risk to low coma score compared to who did not (OR=1.48; 95%CI:1.17 to 1.89; p<0.001). Others factors that were highly significant factors, p<0.001, associated with the lower GCS included occupational injury, c-spine immobilization (inappropriate care is protective factor) and mechanism of blunt injury.
Factors like gender, age, pre-hospital bleeding control, splint, and intravenous fluid showed      
different effects on the likelihood for moderate to severe injury (Table 2) these differences were, however, not significant, in the other hand, in many previous study the gender, age, pre-hospital bleeding control and intravenous fluid  were significantly associated with impaired consciousness.
Table2. Odds ratios (ORs) of moderate to severe injury (GCS=3-12) and their 95% confidence intervals for each factor presented in the table using logistic regression
	Variable
	Total
	% moderate to severe injury
	Crude OR
	95%CI
	p-value

	Airway Caring
	
	
	
	
	
	

	Appropriate
	1,509
	56.00
	1
	
	
	0.03

	Inappropriate
	40
	72.50
	2.07
	1.03
	    to 4.18
	

	Gender
	
	
	
	
	
	

	Female
	308
	53.57
	1
	
	
	0.26

	Male
	1,240
	57.10
	1.15
	0.90
	to1.48
	

	Age (years)
	
	
	
	
	
	

	36.56 ( 17.69
	1,555
	
	1.0
	.99
	to 1.00
	0.19

	Occupation
	
	
	
	
	
	

	Government 
	45
	37.18
	1
	
	
	<0.001

	Jobless
	115
	60.84
	2.56
	1.26
	 to 5.21
	

	Employees of Company
	37
	40.54
	1.12
	0.46
	 to 2.74
	

	Labors
	780
	60.26
	2.50
	1.34
	 to 4.64
	

	Trader
	22
	45.45
	1.37
	  0.48
	to 3.86
	

	Agricultural
	207
	50.24
	1.66
	0.86
	to 3.22
	

	Student
	273
	57.14
	2.17
	1.15
	 to4.20
	

	Others
	69
	44.93
	1.34
	0.62
	to 2.90
	

	  Occupational Injury 
	
	
	
	
	
	

	No
	1,455
	58.35
	1
	
	
	<0.001

	Yes
	85
	24.71
	4.27
	2.58
	to7.07
	

	Cause of Injury
	
	
	
	
	
	

	 Injury from other
	351
	48.43
	1
	
	
	<0.001

	Transportation
	1,197
	58.73
	1.52
	1.20
	1. to 1.93
	

	Alcohol Drinking
	
	
	
	
	
	

	No
	765
	44.84
	1
	
	
	<0.001

	Yes
	438
	54.57
	1.48
	1.17
	to1.89
	

	Bleeding Control
	
	
	
	
	
	

	Appropriate
	1,060
	61.13
	1
	
	
	0.85

	Inappropriate
	17
	58.82
	0.91
	0.34     
	2. to 2.41
	

	C-Spine Immobilization
	
	
	
	
	
	

	Inappropriate
	21
	38.10
	1
	
	
	<0.001

	Appropriate
	1,039
	72.38
	4.26
	1.75
	  1to 10.38
	

	Splint / Slab
	
	
	
	
	
	

	Appropriate
	812
	66.50
	1
	
	
	0.07

	Inappropriate
	14
	42.86
	0.38
	0.13
	    to 1.10
	

	Intravenous  Fluid 
	
	
	
	
	
	

	Appropriate
	1,440
	57.01
	1
	
	
	0.37

	Inappropriate
	21
	66.67
	1.51
	0.60
	    to3.76
	

	Mechanism of injury
	
	
	
	
	
	

	Penetrating

	      32
	        21.88            
	1
	
	
	<0.001

	Blunt
	1,487
	57.43
	4.82
	2.10     
	1  to1.21
	

	 Blunt and penetrating
	3
	66.67
	7.14
	0.56
	9  to90.80
	


3. Multivariate analysis  
For the total study sample of 1,555 trauma patients due to accident had been received the components associated with moderate to severe injury as an inappropriate airway caring (adjusted OR= 2.21; 95%CI: 1.10 to 4.56;p=0.03). Factors that associated with moderate to severe injury, presented as adjust Odds ratio (adjusted OR) and 95%CI, included occupational injury was predominantly the strongest factor associated with moderate to severe injury (adjusted OR= 4.54; 95%CI: 2.67 to 7.71; p< 0.001) and mechanism injury of blunt injury (adjusted OR= 4.67; 95%CI: 2.00 to 10.97; p<0.001).  
Table3. Odds ratios (ORs) of moderate to severe injury (GCS=3-12) and their 95% confidence intervals for each factor adjusted for all other factors presented in the table using logistic regression
	Variable
	Total
	% moderate to severe injury
	Crude OR
	Adjusted OR
	95%CI
	p-value

	Airway Caring
	
	
	
	
	
	
	

	Appropriate
	1,509
	56.00
	1
	1
	
	
	

	Inappropriate
	40
	72.50
	2.07
	2.21
	     1.10
	 to 4.56
	0.03

	  Occupational Injury 
	
	
	
	
	
	
	

	No
	1,455
	58.35
	1
	             1
	
	
	

	Yes
	  85
	24.71
	4.27
	      4.54   
	    2.67  
	to7.71
	<0.001

	Type of Injury
	
	
	
	
	
	
	

	Penetrating

	          32
	        21.88            
	1
	             1
	
	
	

	Blunt
	1,487
	57.43
	4.82
	        4.67
	   2.00    
	to 10.97
	<0.001

	Blunt and Penetrating
	3
	66.67
	7.14
	        6.51
	    0.50
	to83.14
	0.15


*Adjust for gender, age, cause of injury, occupational injury, alcohol drinking, bleeding control, intravenous fluid   and mechanism of injury
	Factors
	
	Odds ratio
	95% CI
	p-value

	
	
	
	
	

	Inappropriate Pre-hospital Airway Management
	     SHAPE  \* MERGEFORMAT 



	2.21
	1.10 – 4.56
	0.03

	Occopational injury
	                      
	4.54
	2.67 – 7.71
	<0.001

	Blunt Injury
	                
	4.67
	2.00–10.97
	<0.001

	Blunt and Penetrating Injury
	
	6.51
	0.50-83.14
	0.15

	
	
	
	
	

	            

                                                             0                       
	                                

  1     2         4        6         8       10            
	
	
	

	
	
	
	
	



Figure2. Factors affecting moderate to severe injury with pre-hospital airway management, presented as odds ratio adjusted for pre-hospital occupational injury and mechanism injury of blunt injury, using multiple logistic regression

DISCUSSIONS

This study investigated the effect of pre-hospital airway care on the moderate to severe injury of traumatic patients in Khon Kaen hospital, Thailand and determined others factors that effects it. 1,555 traumatic patients due to accident injuries, who were received pre-hospital airway management in an appropriate airway care 1,515 cases (97.43%), whilst the target patients of this study who received an inappropriate airway care 40 cases (2.57%) at the setting injury and while caring cases to the hospital by participants in the event or relative,   emergency medical services, non-registerd organizations and health personal with ambulance from lower hospital. 
The traumatic patients received an inappropriate pre-hospital airway care in this study consists of the traumatic patients who received no medical care but needed and improperly done these classified by registered nurses of emergency department followed by the manual of Injury Surveillance 2008_1st January 2008.
Consciousness level, outcomes evaluated among traumatic patients with Glasgow Coma Scale (GCS) scores (12 isolated in moderate to severe injury, there were 56.14% and 43.41% of mild injury. The finding illustrated that pre-hospital airway care were at an inappropriate care is associated with around 2 times increase in moderate to severe injury. 
Compared to previous study in Thailand in 2009 (7), the rate of pre-hospital airway care in an improperly done was 1.9% and no medical care but needed was 43.37%, intervention by the sender of the scenes. On the other hand the patients referred from the lower level hospital   found that an improperly airway care 2.26% and no medical care but needed 5.75%, has a case fatality rate 4.52%, this previous study is a survey descriptive study, that we cannot know the effects or relations of these event to outcome, but these the rates are higher than this study (National injury surveillance). 
According to above findings, Winchell and Hoyt evaluated 671 patients with severe trauma brain injury and found that field intubation was associated with a significant decrease in mortality (57% to 36%). A subgroup analysis of 351 isolated severe trauma brain injury patients also showed a significant decrease in mortality for those patients intubated in the pre-hospital setting (50% to 23%). However, in addition to the small sample size,  a multivariable logistic regression analysis to  adjust  for confounding factors such  as  injury severity, hypotension, and  age  was  not performed, which limits the  conclusions that  can  be made from this study (15). 
In contrast to this findings, In the  largest study to  date, Davis  et al. (16)  evaluated

13,625 moderate  to  severe  trauma brain injury  patients and   found that pre-hospital intubation was  associated with a significant increase in mortality   compared  with   intubation   immediately upon  hospital admission (57.6% versus 29.3%).  Bukur et al., A total of  2549  patients were analyzed and then stratified into the two groups: PHI and No-PHI. There was a significant difference noted in overall mortality (90.2%   versus 12.4%), with the pre-hospital intubation group being more likely to succumb to their injuries. After adjusting for possible confounding factors, multivariable logistic regression analysis demonstrated that PHI was independently associated with increased mortality (ORadj= 5, 95% CI: 1.7–13.7, P= 0.004(17).
Finally, pre-hospital airway care in patients sustaining moderate to severe traumatic injury is considered the first standard of care. Yet the benefit of pre-hospital airway care in trauma patients is questionable, and a secure airway to control ventilation with a secure airway are well known to improve outcomes in hospitalized trauma patients, numerous studies in the literature have demonstrated results similar to those in the current investigation by suggesting that pre-hospital airway management in severe trauma injury is associated with worse outcomes, but this study associated with best outcomes.
Limitation of the study
Selection bias may occur from exclusion of patients from the analysis, as well as those with missing data, could have introduced bias to the results. The Instrument dose not coverage the characteristics of personal of emergency pre-hospital providers for analyze.
Conclusions

In this analysis, we were able to demonstrate a conclusive benefit of inappropriate of pre-hospital airway caring on the moderate to severe trauma patients requiring airway care after adjusting for other important factors in a propensity adjusted model. Thus, in moderate to severe injury airway management remains a fundamental component of optimal care of the severely injured patient, with appropriate representing the definitive strategy for airway control. Although, multiple studies document an association between out-of-hospital airway management and increased worse outcome for severe traumatic injury. These finding add further strength to the need for prospective, randomized studies to identify those patients that might achieve a higher score of GCS benefit from this procedure.
Recommendations  

The appropriated airway management and ability to assess the need to provide airway management to a patient is a critical component of the EMS provider’s skill set, therefore training in first aid should be available more widely.
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Accident injuries


At Emergency Department


23,049 





Excluded = 21,494


 -AGE( 3 years = 1,409


- GCS(3=2


- Unnecessary airway caring=20,435


 -Missing data on pre-hospital airway =8





Assessing Pre-hospital Airway


1,555





No medical care 


But needed


31 cases





Improperly done


9 cases








Appropriate


1,534 (97.43%)








Inappropriate


40(2.57%)
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