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ABSTRACT

Background: There has been increasing dead of drowning and need to care by Emergency Medical Service (EMS). The effectiveness of pre-hospital care is important for treat drowning patients. The response times effected improving patient outcomes. It is not yet clear for Thailand. We need to develop EMS for reduce the mortality of drowning. 
Objective: To determine association between response times and mortality in drowning patients in Thailand.

Methods: This study is cross sectional analytical from Thailand emergency medical service database. Data collection was emergent case of Advance Life Support on drowning in 2011-2012. Members of patients were serviced by emergency medical service from 76 provinces of Thailand except Bangkok. Multiple logistic regression was used for data analysis and present by Odds Ratio (OR), 95% Confidence Interval (95%CI), and  p-value.
Results: There were 1,255 emergent of drowning patients available for analysis, with 13.84% mortality.  46.51% were northeast, 76.87% female, with a mean age of 21.2(23.0 years old (range: 6 month -90). Factors were no significant association mortality in drowning patients: response times (OR 1.00; 95%CI 0.99-1.01, gender (OR 1.00; 95% CI 0.99-1.01), age (OR 1.00; 95%CI 0.99-1.01) and region (OR 1.00; 95%CI 0.99-1.01), Factors significantly association mortality in drowning patients, p < 0.001, scene times (OR 1.01; 95%CI 1.00-1.02), transport times (OR 1.00; 95%CI 0.99-1.01) 
Conclusions: The drowning patients presenting 2011 to 2012 in Thailand, there was no association between response times and mortality in emergent drowning patients by Advance Life Support. 
Key words: response time, Advance Life Support, mortality, drowning 
INTRODUCTION
There are an estimated 388,000 people died from drowning, making drowning a major public health problem worldwide. Injuries account for nearly 10% of total global mortality. Drowning is the 3rd leading cause of unintentional injury death, accounting for 7% of all injury-related deaths, low- and middle-income countries account for 96% of unintentional drowning deaths.(1) In Thailand 2008, drowning was the second cause of death in injuries (4,065 cases). (2) 
Thailand has adopted the Anglo-American model providing Emergency Medical System (EMS) through hospital service which incorporated into the health care system in 1994(3). Optimal pre-hospital care is a significant determinant of outcome in the management of drowning victims. (4) 
Emergency medical services (EMS) administrators seek methods to enhance system performance.4()
 The critical factor at the center of debate over the “load and go” versus “stay and stabilize” approach is EMS out-of-hospital times (response time, scene time, and transport time) and its association with patient morbidity and mortality.5


( ADDIN EN.CITE )
 The patients who wait longer than 10:59 minutes could experience between a 6% increase and a 4% decrease in mortality. (6) The response times were not associated survival to hospital discharge. (7) However, the response times show that, a minute increase in response time increases mortality.  
There has been increasing death of drowning and need to care by Emergency Medical Service (EMS). The effectiveness of pre-hospital care is important for treat drowning patients. The response times effected improving patient outcomes. It is not yet clear for Thailand. We need to develop EMS for reduce the mortality of drowning. This study aims to determine association between response times and mortality in drowning patients in Thailand.

MATERIALS AND METHODS
Study design
This study is cross sectional analytical from Thailand emergency medical service database. Data collection was emergent case of Advance Life Support on drowning in 2011-2012. Members of patients were serviced by emergency medical service from 76 provinces of Thailand except Bangkok. A total of 437,770 for ALS case from Thai EMS database were excluding with other case (435,723). The drowning cases were 2,047 and 792 were excluded for Urgent, Non-urgent and other cases, hence 1,255 of Emergent of drowning patients were including in the analysis.
Study outcome
Advance life support (ALS) was severe for emergent patients. Data was recorded from ALS case record form. Intervals were based on standard EMS definitions and included response time (time at dispatch center call receipt to arrival of first responding vehicle on scene). The primary outcome of this study is mortality of drowning on emergent patients and association with response time. 
Statistical analysis
· Demographic characteristics of the participants were described using frequency and percentage for categorical data and mean and standard deviation for continuous data.
·  The multiple logistic regression was used to identify the association variables, the statistics including Odds Ratios, 95% Confidence Intervals, and p-value. 
· All analyses were performed using Stata version 12.0 (StataCorp, College Station, TX). All test statistics were two-sided and a p-value of less than 0.05 was considered statistical significant. This project was approved by the Human Research and Ethics Committees of the Ministry of Public Health of Thailand.
RESULTS
A total of 437,770 for ALS case from Thai EMS database in 2011-2012 were the population of this study. The drowning accident cases are 2,047, 792 were excluded for Urgent, Non-urgent and other cases, hence 1,255 of emergent in drowning patients were included in the analysis (Fig. 1).





















             


Fig. 1. The inclusion flow chart 
Demographic Characteristics
Of the 1,255 Emergent of Drowning Patients, almost of them 76.9% were female, with a mean age of 27.2 ( 23.0 years old (ranged: 6 month: 90). They were northeast of Thailand (46.51%) and 13.84% were died. (Table 1)
Table 1: Baseline characteristics of drowning case from Advance Life Support team

	Characteristic
	Number (n)
	Percent (%)

	Gender 
	
	

	      Male
	158
	23.1

	      Female 
	525
	76.9

	Age  
	
	

	     Less or equal 12      
	316       
	40.0       

	     13 - 24
	91       
	11.5      

	25 - 36
	102       
	12.9

	37 - 48
	120       
	15.9

	49 - 54
	35        
	4.4       

	55 - 66
	75        
	9.5        

	67 or greater
	51        
	6.5       

	Mean ( standard deviation
	27.2 ( 23.0      
	

	Range (Min:Max)     
	0.5 : 90
	

	Region
	
	

	     Central
	277       
	22.21       

	     East
	180       
	14.43       

	     Northeast
	580       
	46.51       


	     North
	93        
	7.46       

	South    
	117        
	9.38      

	Response times     
	1,238
	

	Mean ( standard deviation
	14.0 ( 16.8
	

	Range (Min:Max)         
	1.2 : 305
	

	Scene times
	1,058
	

	Mean ( standard deviation
	       9.7 ( 19.8
	

	Range (Min:Max)         
	1.1 : 353
	

	Transport times
	1,182
	

	Mean ( standard deviation
	 11.3  ( 10.8
	

	     Range (Min:Max)         
	1.1  : 174
	

	Dead of emergent drowning patients


	1,243
	13.84


Mortality rate of drowning patients
The variable analysis showed factors association with mortality in drowning patients were gender (OR = 1.35; 95% CI = 0.80 - 2.28), age (OR = 0.88; 95% CI = 0.40 -1.90), region (OR =0.57;95%CI = 0.33-1.00), gender (OR = 1.16; 95% CI = 1.04-1.30 ), response time (OR = 1.00; 95% CI =0.99 - 1.01), scene times (OR = 1.01; 95% CI =1.00-1.02), transport times (OR = 1.00; 95% CI = 0.99 - 1.02). (Table 2)
Table 2 Odds ratios for each of factors on mortality in drowning patients on multiple logistic regression 
	Characteristic
	Number 
	(%) of dead emergent drowning patients
	OR Crude
	95% CI
	P-value

	Gender 
	
	
	
	
	

	      Male
	158
	12.66
	1
	
	0.248

	      Female 
	525
	16.38
	1.35
	0.80 - 2.28
	

	Age  
	
	
	
	
	

	     Less or equal 12      
	316       
	11.08
	1
	
	0.169

	     13 - 24
	91       
	9.89
	0.88 
	0.40 -1.90
	

	25 - 36
	102       
	11.76
	1.07
	0.53 - 2.15
	

	37 – 48
	120       
	18.33
	1.80
	1.00 - 3.22
	

	49 – 54
	35        
	17.14
	1.66
	0.64 - 4.28
	

	55 – 66
	75        
	21.33
	2.17
	1.13 - 4.19
	

	67 or greater
	51        
	13.73
	1.27
	0.53 - 3.05
	

	Mean ( standard deviation
	27.2 ( 23.0      
	
	
	
	

	Range (Min:Max)     
	0.5 : 90
	
	
	
	

	Region 
	
	
	
	
	

	     Central
	277       
	18.05
	1
	
	0.053

	     East
	180       
	11.24
	0.57
	0.33-1.00
	

	     Northeast
	580       
	14.31
	0.75
	0.52 - 1.11
	


	     North
	93        
	11.83
	0.60
	0.30 - 1.23
	

	South    
	117        
	7.83
	0.38
	0.18 - 0.81
	

	Response times     
	 
	
	1.00
	0.99 - 1.01
	0.494

	Scene times
	
	
	1.01
	1.00 - 1.02
	0.001

	Transport times
	
	
	1.00
	0.99 - 1.02
	0.216


 Factors associated with mortality of drowning patients
The strongest factor that associated to mortality in drowning patients was Scene times (OR = 1.01; 95%CI: 1.00 - 1.02; p < 0.001) Others factors that were no significant factors, response times (OR 1.00; 95% CI 0.99-1.01), Transport times (OR 1.00; 95% CI 0.99-1.01), Region (OR 1.00; 95% CI 0.99-1.01), age (OR 1.00; 95% CI 0.99-1.01) and gender (OR 1.00; 95% CI 0.99-1.01). (Table 3)
Table. 3. Odds ratios (ORs) of dead drowning patients and their 95% confidence intervals for each factor adjusted for all other factors presented in the table using multiple logistic regression
	Characteristic
	Number 
	(%) of dead emergent drowning patients
	OR Crude
	OR Adjusted
	95% CI
	P-value

	Gender 
	
	
	
	
	
	

	      Male
	158
	12.66
	1
	1
	
	<0.001

	      Female 
	525
	16.38
	1.35
	1.18
	 0.63 - 2.21
	

	Age  
	
	
	
	
	
	

	     Less or equal 12      
	316       
	11.08
	1
	1
	
	0.009

	     13 - 24
	91       
	9.89
	0.88 
	0.56   
	 0.21 -  1.50
	

	25 - 36
	102       
	11.76
	1.07
	  1.08   
	 0.49 -  2.34
	

	37 – 48
	120       
	18.33
	1.80
	1.33   
	 0.67 -  2.64
	

	49 – 54
	35        
	17.14
	1.66
	  1.09   
	 0.32  - 3.68 
	

	55 – 66
	75        
	21.33
	2.17
	1.86  
	 0.87 -  3.97 
	

	67 or greater
	51        
	13.73
	1.27
	0.56  
	 0.12  - 2.54 
	

	Region
	
	
	
	
	
	

	     Central
	277       
	18.05
	1
	1
	
	0.018

	     East
	180       
	11.24
	0.57
	  0.41   
	0.19 - 0.90 
	

	     Northeast
	580       
	14.31
	0.75
	0.62   
	0.34 - 1.10 
	


	     North
	93        
	11.83
	0.60
	0.17   
	0.04 - 0.79 
	

	South    
	117        
	7.83
	0.38
	0.29 
	0.09 - 0.89 
	

	Response times     
	
	
	1.00
	1.01   
	0.98-1.03
	0.342

	Scene times
	
	
	1.01
	1.01  
	 1.00 - 1.03
	<0.001 

	Transport times
	
	
	1.00
	1.02
	0.99 - 1.06
	<0.001      


DISCUSSIONS
Explaining the findings
<copy narrative parts of the Results followed by explaining each important findings in turn , 5-10 references needed here in this section where about half of them are the same as the one cited in the Introduction section of the manuscript>

Strength of the study
This study is the first to our knowledge to analyze data that is a nationally representative sample from the real world and uncontrolled conditions, including close to 1,255 patients, with specific aims to evaluate the association between response times and mortality in drowning patients that represent a resource-limited countries. 

Limitation of the study
· Can selection bias distort the findings?

· Can information bias distort the findings?

· Can confounding bias distort the findings?
Conclusions
The drowning patients presenting 2011 to 2012 in Thailand, there was no association between response times and mortality of emergent drowning patients by Advance Life Support. The EMS policy maker maybe reconsider that “response time” should be continue used as one of the key performance indicators for evaluating effectiveness of  EMS team or not?
Recommendations
<to be written> 
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