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METHODS 
•Data 

• Obtained from the Arizona Department of Health 
Services Trauma Registry, 2008 and 2009. 

• 52,467 total individual patient entries (see Figure 1). 
•Estimated household income, state and county populations 

• Obtained from public record US Census data.  
• Patient’s Zip code of residence used to estimate median 

household income from Census. 
•Analysis 

• Descriptive statistics of numerical values 
• Crosstabulation, graphical analysis, calculation of two-

year usage rates (for counties and individual 
Race/Ethnicity populations) 

• Z-score (for proportions)  comparison between Ground 
and Helicopter Ambulance for statistical significance. 

• Distance of injury occurrence from the nearest Trauma 
Center certified hospital was controlled for, and 
populations transported via Ground and Helicopter 
Ambulance were compared using Glasgow Coma 
Scale.  

• Analysis was performed using SPSS 18 and SPSS 20. 
 

ABSTRACT 

     The primary aim of this project was to describe 
how the Helicopter Ambulance system has been 
used for pre-hospital care and transportation of 
traumatic injuries in the state of Arizona (in terms of 
patient demographics, what injuries are transported, 
severity of injury and geographic location of injury).  
The secondary aim of this project was to compare 
Helicopter Ambulance usage to Ground Ambulance 
usage, and determine what recommendations for 
system improvement and further research might be 
made.   
     Analysis was performed on data obtained from the 
Arizona Department of Health Services Trauma 
Registry.  A total of 52,467  individual patient entries 
that were obtained during 2008-2009 were used in 
this project.  This data set was analyzed to determine 
for each method of transport: Race/Ethnicity of 
transport, age of patients, severity of injury, distance 
from nearest Trauma Center., estimated median 
household income etc. Rates and Z-scores (for 
proportions) were calculated as appropriate.  The 
American Indian/Alaska Native population within 
Arizona had the highest usage rate for Helicopter 
Ambulance services; the Gila County and Navajo 
county had the highest rate of  Helicopter ambulance  
usage.   

DISCUSSION 

     One set of limitations of this study derives from the 
data set that was used for the final analyses.  The 
original intention of the project was to use the entirety of 
the Arizona State Trauma Registry in order to obtain a 
clear picture of Helicopter Ambulance usage in the state 
over time.  Seeing as the Trauma Registry began in 
2005, the original plan was to use data from five 
separate years (2005-2009) in order to clearly 
characterize usage. This portion of the plan quickly was 
scaled back to using only data from 2008 and 2009 (as 
data from 2005-2007 was incomplete and data from 
2010 was not yet available) 
     Another potential limitation to this study was based 
upon confounding factors relating to the co-incidence of 
large distances from Trauma centers (distant parts of 
Arizona), low socioeconomic status, and specific 
Race/Ethnicity (with Native Americans being more likely 
to be present in high populations on reservations distant 
from major population centers). It certainly is still quite 
possible that, controlling for distance from population 
center, there are differences in system usages based 
upon Race/Ethnicity and socioeconomic status, however 
this would require further study to demonstrate. For 
example, limiting analysis to only the city of Phoenix 
would largely control for distance from trauma center, 
thus allowing for more detailed examination of the 
relationship between Race/Ethnicity as well as 
socioeconomic status with ambulance transport. 

SELECTED RESULTS 

•Race/Ethnicity (See Figure 2) 
• Most commonly  transported group (all transport modes)- by total count: 

White Non-Hispanic population (with 51.6% of all transports) 
• Most commonly  transported group (all transport modes) - by rate: 

American Indian/Alaska Native population, with a rate of 1572.3/100,000 
population 

• Least commonly transported Race/Ethnicity: All-Asian populations were 
the least represented Race/Ethnicities within all three data sets, with a 
trauma rate of 160.9/100,000  

•County of Injury 
• Gila County and Yuma County had the highest rates of Ground 

Ambulance transport (Gila 1016.8/100,000, Yuma 1161.7/100,000). 
Maricopa County is a much lower 431/100,000 

• Rate of Helicopter Ambulance use 
• most common counties of transport were Navajo and Gila 

(414.1/100,000 and 606.4/100,000) 
• Maricopa county is a much lower 24.2/100,000. 

•Median Household Income (See Figure 3) 
• Most common income group to be transported via both Ground and 

Helicopter ambulance was the $30,000 to $40,000 group (see Figure 3).   
• $10,000 to $20,000 income group was more highly represented within 

the Helicopter ambulance transport mode as compared to its 
representation within the ground ambulance group.   

• Similarly the > $50,000 income group was more highly represented 
within the ground ambulance transport mode than within the Helicopter 
ambulance transport mode.  
• Z-testing at a level of 0.05 showed statistically significant differences between Helicopter 

and Ground Ambulance for all entries of Grouped Income except for the “$20,000-$30,000”, 
“$40,000-50,000”  and “>$50,000” income groups. 

CONCLUSION 

Overall, this project was successful in that the Helicopter 
Ambulance system was described in a very detailed and 
thorough manner, and multiple recommendations for areas 
of further research were made.  Recommendations for 
system improvement are generally based upon the rates of 
usage that were obtained, specifically those relating to 
Helicopter Ambulance usage by the Native American/ 
Alaska Native population as well as those related to usage 
in more rural counties of Arizona.  Specifically, one such 
recommendation is to introduce rapid on-scene triage within 
counties/areas of high helicopter ambulance usage rates to 
determine whether a patient should be transported to a 
Level I trauma center (or whether a lower level of care is 
acceptable), as well as how the patient should be 
transported (Helicopter v. Ground Ambulance). Specific 
areas for further research would involve more accurate 
measures of Household Income (possibly using patient’s 
home value or patient self-reporting), as well as possible 
misuse of the Helicopter ambulance system (based upon 
the severity of injuries transported). 

Figure 2: 
Race/Ethnicity 
by Transport 
Mode 

INTRODUCTION 

A literature review into the use of Helicopter 
Ambulance services was performed, and results 
were found to focus on several main categories: 
specific intervention during transport (e.g. mid-air 
intubation), reduction of morbidity and mortality in 
transported patients, and description of system 
usage (types of injury, demographics of patients 
etc.).  No studies relating to Helicopter Ambulance 
usage in Arizona were found. The question of how 
Helicopter Ambulance transport is used is particularly 
significant to the state of Arizona given that a large 
proportion of hospitals (specifically level 1 trauma 
centers) are located within a relatively small radius, 
requiring transport of patients into large population 
centers from more distant locations.  Additionally, the 
continuing spread of the Phoenix metropolitan area 
into a decentralized area has caused continually 
increasing transportation distances for patients 
needing care at a relatively small number of hospital 
Emergency Rooms.  The fact that Helicopter 
Ambulance transport adds a great deal of expense to 
patients and insurance companies indicates that 
analysis and streamlining of the system might also 
be useful from a standpoint of reducing cost. 

Figure 1: Evolution of 
Data Set 

Figure 3:  
Median 
Household 
Income by 
Transport 
Category 

  

Transport Mode I         

Ground 
Amb 

Heli 
Amb Total 

Counts 
within AZ 

Ground 
Amb Rate 
per 
100,000 
people 

Heli Amb 
Rate per 
100,000 
people 

Overall 
Trauma 
Rate per 
100,000 

Race 
Ethnicity 
to final 
categories 

All Asian Count 222 21 288 178976 124.0 11.7 160.9 
% 
within 
Transp
ort 
Mode I 

.7% .4% .6% 

        
All Black Count 1520 122 1995 262072 580.0 46.6 761.2 

% 
within 
Transp
ort 
Mode I 

5.0% 2.3% 4.5% 

        
All Other Count 199 25 281 NA NA NA NA 

% 
within 
Transp
ort 
Mode I 

.7% .5% .6% 

        
American 
Indian/Al
aska 
Native 

Count 2540 1309 4623 294032 863.9 445.2 1572.3 
% 
within 
Transp
ort 
Mode I 

8.4% 24.4% 10.4% 

        
Other 
Hispanic 

Count 5111 582 7725 See White Hispanic   
% 
within 
Transp
ort 
Mode I 

16.8% 10.8% 17.4% 

        
Other 
Non-
Hispanic 

Count 951 129 1345 NA NA NA NA 
% 
within 
Transp
ort 
Mode I 

3.1% 2.4% 3.0% 

White 
Hispanic 

Count 3833 537 5251 1892037 472.7 59.1 685.8 
% 
within 
Transp
ort 
Mode I 

12.6% 10.0% 11.8% 

        
White 
Non-
Hispanic 

Count 15978 2644 22923 3694585 432.5 71.6 620.4 
% 
within 
Transp
ort 
Mode I 

52.6% 49.2% 51.6% 

        
Total Count 30354 5369 44431         

% 
within 
Transp
ort 
Mode I 

100.0% 100.0% 100.0% 

        

  

Transport Mode I 
Ground 

Ambulance 
Helicopter 
Ambulance Total 

Median 
household 
income in 
1999 (2000 
US census) 
(Binned) 

<$10,000 Count 21 16 52 
% within 
Transport 
Mode I 

.1% .3% .1% 

$10,000 to 
$20,000 

Count 984 667 1950 
% within 
Transport 
Mode I 

3.2% 12.4% 4.4% 

$20,000 to 
$30,000 

Count 6902 1047 9979 
% within 
Transport 
Mode I 

22.7% 19.5% 22.5% 

$30,000 to 
$40,000 

Count 10437 2301 16162 
% within 
Transport 
Mode I 

34.4% 42.9% 36.4% 

$40,000 to 
$50,000 

Count 6696 763 9216 
% within 
Transport 
Mode I 

22.1% 14.2% 20.7% 

>$50,000 Count 5314 575 7072 
% within 
Transport 
Mode I 

17.5% 10.7% 15.9% 

Total Count 30354 5369 44431 
% within 
Transport 
Mode I 

100.0% 100.0% 100.0% 
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