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ABSTRACT
Aviation operations in Alaska often occur in remote locations and during inclement weather. 
Limited infrastructure and staff in some locations often requires aviation workers to perform tasks 
outside of their specific job descriptions. Researchers identified workers’ compensation claims as 
a valuable data source to characterise nonfatal injuries among Alaskan aviation workers. Keyword 
searches of injury claim narrative fields and industry codes were used to identify potentially 
aviation-related workers’ compensation claims during 2014–2015. These claims were manually 
reviewed to verify whether aviation related and manually coded according to the US Bureau of 
Labour Statistics’ Occupational Injury and Illness Classification System. There were 875 aviation- 
related injury claims accepted during 2014–2015. Ramp/baggage/cargo agents incurred the most 
injuries (35%), followed by mechanics/maintenance workers (15%). Among all workers, 
Overexertion and Bodily Reaction (40%) was most often cited as the injury event, followed by 
Contact with Objects and Equipment (28%), and Falls, Slips, Trips (22%). Sprains, strains, tears 
were the most frequent nature of injury (55%). Cargo/freight/luggage was the most frequent 
source of injury (24%). The 3 most frequently identified injury event types were responsible for 
over 90% of all injuries, which indicates that preventive interventions should be directed towards 
tasks rather than occupational groups.
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Introduction

Over 80% of Alaska’s communities are not connected 
to the road system, making aviation, often described 
as the lifeblood of Alaska, critical to the state’s econ
omy and livelihood [1]. Commuter and air taxi opera
tors serve as the main link to much of Alaska, 
transporting people, food, cargo, and mail to the 
more than 250 communities located off of the road 
system [2]. Alaska has 728 public and private civilian 
airports, heliports, and seaplane bases registered with 
the Federal Aviation Administration (FAA), 4 of which 
are international airports in Anchorage, Fairbanks, 
Juneau, and Ketchikan [3]. Ted Stevens Anchorage 
International Airport is the 2nd busiest cargo airport 
in the United States (US) and the 5th busiest in the 
world [4,5]. The Alaska aviation industry generates 3.5 
USD billion annually and accounts for 10% of the jobs 
in Alaska with more than 47,000 workers employed 
[2]. Alaska’s varied and unique operating environ
ments mean that aviation work takes place at urban 

international airports, rural hub airports, and remote 
gravel airstrips.

Multiple studies describing aircraft crashes and related 
occupational fatalities in Alaska have been published 
[6–14]. During 2000–2015, more than 1/3 of all commuter 
and air taxi crashes in the US took place in Alaska. These 
crashes occurred in small aircraft (9 passenger seats or 
fewer) typically used in commercial aviation operations in 
Alaska [15]. The occupational fatality rate for pilots in 
Alaska during this time was 183 per 100,000 pilots 
per year, almost 50 times the mortality rate for all US 
workers during that period. However, pilots only com
prise a small percentage of the aviation workforce. There 
are approximately 20 workers involved in the preparation 
of an average 37-seat regional flight in Alaska, with only 3 
being crewmembers onboard the aircraft during flight 
[16]. Examples of other workers involved directly in servi
cing the aircraft are ramp/baggage/cargo agents, fuellers, 
and mechanics/maintenance workers. Additionally, there 
are airport support staff providing janitorial services, food 
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services, and emergency response. According to the US 
Bureau of Labour Statistics (BLS), workers in the air trans
portation industry in Alaska experienced 6.0 occupational 
injuries per 100 full-time equivalent workers (FTEs) in 
2017, higher than the injury rates for all US air transporta
tion workers (5.6 per 100 FTEs) and all US workers (2.9 
injuries per 100 FTEs) [17].

The purpose of this study was to characterise non
fatal injuries among aviation-related workers in Alaska 
to prioritise injury prevention efforts and guide inter
vention research. Understanding these injuries and the 
circumstances in which they occur is particularly com
plex because of the unique ways in which the aviation 
industry operates in Alaska. For example, some workers 
may perform tasks that are considered outside of their 
specific job descriptions. For instance, a pilot may be 
required to load and unload cargo and luggage at 
a village airstrip.

Our study builds upon previous research which used 
trauma registry data to characterise work-related hospi
talised nonfatal injuries in Alaska’s aviation industry 
[16]. The use of workers’ compensation (WC) data 
allows us to identify and characterise a comprehensive 
range of work-related nonfatal injuries including less 
severe injuries that do not result in hospitalisation and 
were therefore not captured in the previous study 
[16,18]. Although WC data is primarily collected for 
administrative purposes, it has also been used effec
tively for occupational injury surveillance [19,20]. The 
majority of workers in Alaska are covered by WC and 
claims can be filed for any injury related to working 
conditions [21].

Methods

Data sharing agreement

A memorandum of understanding was signed between 
the State of Alaska Department of Labour and Workforce 
Development, Division of Workers’ Compensation and 
the National Institute for Occupational Safety and 
Health (NIOSH) to share WC data for the years 
2014–2015. The claims data provided is maintained at 
the NIOSH Centre for Workers’ Compensation Studies 
(CWCS) in Cincinnati, Ohio.

Alaska Workers’ Compensation System

The Alaska Workers’ Compensation Act is administered 
by the Division of Workers’ Compensation and provides 
injured workers with benefits for work-related injuries 
and illnesses. Under this act, employees are required to 
notify their employer within 30 days of injury or onset 

of illness. Subsequently, the employer must electroni
cally submit a claim to the Alaska Division of Workers’ 
Compensation within 10 days of being notified of the 
injury or illness. While primarily covering workers resid
ing in Alaska, some employees working outside of the 
state may be eligible for Alaska WC benefits [18].

Injury claims information

Injury claims included information regarding the 
employer, employee, and the injury. Variables used 
in the analysis included the 6-digit North American 
Industrial Classification System (NAICS) code of 
the employer’s industry, and the 2-digit Workers 
Compensation Insurance Organisations (WCIO) coded 
injury characteristics, including body part injured (e.g., 
35 = “hand,” 42 = “lower back area”), nature of injury 
(e.g., 28 = “fracture,” 52 = “strain or tear”), and cause 
of injury (e.g., 56 = “lifting,” 69 = “stepping on sharp 
object”) [22]. Additional information included claim 
acceptance status, employee demographics, the date 
of injury, the city in which the injury occurred, and 
a free-text injury narrative.

Case definition and identification

For inclusion in this study, claims had to meet the 
following criteria: accepted for compensation; represent 
a nonfatal traumatic injury; the employee worked for an 
airline, at or for an airport, or in support of the aviation 
industry; and was performing work-related duties when 
injured. This aligned with workers’ compensation policy 
in Alaska allowing compensation “only for injuries 
which arise out of and occur during the course of and 
scope of your employment” [21]. An example of an 
accepted claim included in this study would be if an on- 
duty flight attendant who slipped, fell, and was injured 
while walking in the airport parking lot. An example of 
an accepted claim that was not included in this study 
would be a flight attendant slipping, falling, and being 
injured at a hotel during a stopover, as this individual 
would not have been performing work-related duties. 
Potential aviation-related claims were identified using 
keyword searches of the narrative field, aviation-specific 
NAICS codes (e.g., NAICS code 481*, 611,512), and 
NAICS codes of industries likely to occur in an aviation 
setting (Appendix A) [23]. NAICS codes and keywords 
from the previously published Alaska Trauma Registry 
study were used as these NAICS codes and keywords 
were determined to be sufficiently broad to identify as 
many relevant claims as possible [16]. Potential claims 
were then manually reviewed independently by 2 
reviewers to determine if aviation-related. A third 
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reviewer adjudicated all claims where there was 
disagreement.

Coding and data analysis

The claims dataset provided information on employees’ 
occupations in the form of open-entry text fields, which 
were reviewed by 2 researchers and manually coded 
into 10 occupational groups (pilot; mechanics/mainte
nance worker; flight attendant; ramp/baggage/cargo 
agent; customer service agent/administrative flight sup
port worker; fueller; medical, police, or fire personnel; 
management staff; airport food service worker; and 
other/unknown). Using the injury narrative and WCIO 
injury codes, the injuries were independently coded by 
2 researchers according to the BLS Occupational Injury 
and Illness Classification System (OIICS) [24]. The vari
ables coded using OIICS were: Nature of Injury (e.g., 
1232 = “sprains”), Part of Body Affected (e.g., 322 = “thor
acic region”), Source (e.g., 2153 = “suitcases, baggage, 
luggage”), and Event or Exposure (e.g., 7111 = “overexer
tion in lifting – single episode”). Each claim was 
assigned only 1 code for each OIICS variable except 
for Source of Injury. While most claims had only 1 
Source of Injury code, up to 2 Source of Injury codes 
were assigned to each injury claim. Source of Injury 
statistics are reported as a percentage of claims with 
at least 1 Source of Injury code, not as a percentage of 
the total number of Sources of Injury. Results were 
reported from the OIICS Division (1-digit) to the code 
(most detailed, up to 4-digit). Age at time of injury was 
calculated by subtracting the claimant’s date of birth 
from the date of injury. All data analyses were per
formed using Stata IC 14.2 [25].

Results

During 2014–2015, a total of 38,111 claims were sub
mitted to the Alaska Division of Workers’ 
Compensation, 875 of which we identified as accepted 
aviation-related nonfatal injury claims. By industry, the 
majority of these aviation-related claims were in Air 
Transportation (607; 69%: NAICS 481*) and Support 
Activities for Aviation (182; 21%: NAICS 488*). By occu
pational group, the highest number of aviation-related 
claims were among ramp/baggage/cargo agents (291; 
35%), followed by mechanics/maintenance workers 
(125; 15%), customer service/administrative flight sup
port workers (101; 12%), and pilots (81; 10%). There 
were 46 workers of unknown occupation and these 
claims were not included when comparing across occu
pational groups.

The median age of injured workers was 42.5 years 
(16–78 years). Males made up the majority of claimants 
(605; 69%). However, there were some occupational 
groups with more claims among females than males. 
For flight attendants, 88% of claims were among 
females (68 of 77), for customer service/administrative 
flight support workers, 88% of claims were among 
females (89 of 101), and for food service workers, 56% 
of claims were among females (24 of 43). Most injuries 
occurred in Anchorage (598; 69%), followed by Juneau 
(48; 6%), Fairbanks (43; 5%), and Ketchikan (37; 4%). 
Five injuries occurred outside of the state with claims 
filed and accepted in Alaska in accordance with the 
Alaska Workers’ Compensation Act.

OIICS classifications were generally similar across 
occupational groups. The most frequent injury Event 
or Exposure type was Overexertion and Bodily 
Reaction (318; 40%), followed by Contact with Objects 
and Equipment (219; 28%), and Falls, Slips, Trips (176; 
22%) (Figure 1). These 3 injury Event or Exposure types 
were the top 3 for all occupational groups except flight 
attendants and fuellers. Sprains, strains, tears was the 
most common Nature of Injury, both overall (448; 55%) 
and for each of the occupational groups. The percen
tage of injuries that were Sprains, strains, tears ranged 
from 35% for airport food service workers to 71% for 
flight attendants (Figure 2). The Upper Extremities 
(were the most frequently injured body parts (279; 
34%), followed by the Trunk (244; 28%), and the 
Lower Extremities (150; 18%) (Figure 3). Percentages 
across occupational groups were generally similar, 
although, fuellers had a high percentage of injuries to 

Figure 1. Frequency of occupational injury and illness classifi
cation system event or exposure division by occupational 
group. OIICS event or exposure division: overexertion and 
bodily reaction: 7; Contact with objects and equipment: 6; 
Falls, slips, trips: 4; Transportation incidents: 2; Exposure to 
harmful substances or environments: 5; Violence and other 
injuries by persons or animals: 1; Fires and explosions: 3.
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Body Systems (3; 25%). The most frequent Source of 
Injury overall was cargo/freight/luggage (170; 24%), 
which was a Source of Injury among all occupational 
groups except for fuellers (Table 1). Aircraft was the 
most frequent source of injury among flight attendants 
(26; 38%).

Overexertion and Bodily Reaction injury events 
most frequently resulted in Sprains, strains, tears 
(292; 88%). The body parts most frequently injured in 
Overexertion and Bodily Reaction injuries were Trunk 
(168; 51%), Upper Extremities (101; 31%), and Lower 
Extremities (43; 13%). The top sources of injury among 

Overexertion and Bodily Reaction injuries were cargo/ 
freight/luggage (132; 46%) and Bodily motion or posi
tion (67; 24%). This was the case for 6 of the 10 
occupational groups, including ramp/baggage/cargo 
agents and customer service/administrative flight sup
port workers.

Contact with Objects and Equipment most often 
led to Cuts, lacerations, and Puncture wounds, 
except gunshot wounds (73; 30%); Bruises, contu
sions (65; 27%); Sprains, strains, tears (36; 15%), 
and Pain, inflammation, and irritation (20; 8%). 
Contact with Objects and Equipment also resulted 
in 16 Fractures (7%). Body parts most frequently 
injured as a result of Contact with Objects and 
Equipment event types were the Upper Extremities 
(124; 52%), Head (51; 21%), and Lower Extremities 
(51; 21%). Of the injuries to the Upper Extremities, 
most were to the Hand(s) (101; 81%). The most 
common sources of injury among Contact with 
Objects and Equipment injuries were cargo/freight/ 
luggage (38; 19%), “other” (30; 15%), vehicle parts 
(26; 13%), non-powered hand tools (21; 11%), and 
aircraft (19; 10%).

Most Falls, Slips, Trips were Falls on the same level 
(99; 54%), followed by Falls to a lower level (36; 20%), 
Slip or trip without fall (36; 20%), and a Fall, slip, trip, 
unspecified (12; 7%). The most frequent natures of 
injury among Falls, Slips, Trips were Sprains, strains, 
tears (93; 52%); bruises, contusions (31; 17%); pain, 
inflammation, and irritation (29, 16%); and Fractures 
(17; 9%). The most frequently injured body parts as 
a result of Falls, Slips, Trips were the Lower Extremities 
(53; 29%), Trunk (45; 25%), and Upper Extremities (41; 
23%). The most frequent sources of injury were floor/ 
stairs/ground (102; 59%), ice/sleet/snow (52; 30%), 
Bodily motion or Position (37; 21%), and aircraft 
(21; 12%).

Though the injury patterns across occupational 
groups were generally similar, there are some differ
ences. The most frequent injury event type among 
flight attendants was Transportation Incidents (24; 
32%), with 13 of these injuries caused by turbulence 
while in flight (Table A1). Flight attendants also experi
enced the highest percentage of injuries due to 
Sprains, strains, tears (53; 71%), primarily due to 
Overexertion and Bodily Reaction (22; 42%) and 
Transportation Incidents (19; 37%). Although Falls, 
Slips, Trips was the 3rd most frequent injury event 
overall, it was the most frequent among fuellers (5; 
45%). The 2nd most frequent injury event among fuel
lers was Exposure to Harmful Substances or 
Environments (4; 36%), 3 of which were exposures to 
aviation fuel that affected Body Systems.

Figure 2. Frequency of occupational injury and illness classifi
cation system nature of injury by occupational group. OIICS 
nature of injury codes: sprains, strains, tears: 123*; Bruises, 
contusions: 143; Pain, inflammation, and irritation: 1972, 1973, 
1974, 1978, 1979; Cuts, lacerations and Puncture wounds, 
except gunshot wounds: 132, 133; Fractures: 111, 183*; All 
other codes.

Figure 3. Frequency of occupation injury and illness classifica
tion system part of body affected division by occupational 
group. OIICS part of body affected division: upper extremities: 
4; Trunk: 3; Lower extremities: 5; Head: 1; Multiple body parts: 
8; Neck, including throat: 2; Body systems: 6; Other body 
parts: 9.
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Discussion

This study identified 3 injury event types responsible for 
over 90% of injuries in aviation-related workers in 
Alaska. These injury event types were Overexertion 
and Bodily Reaction, Contact with Objects and 
Equipment, and Falls, Slips, Trips. Injury patterns were 
generally similar across occupational groups. These 3 
injury event types were also identified as the top hos
pitalised injury events by Case et al. [16], but in that 

previous research falls were the most frequent, fol
lowed by struck by/caught between and overexertion 
injuries [16]. The different order of frequency is likely 
explained by the different inclusion criteria for each 
study, with the Alaska Trauma Registry requiring hospi
talisation for inclusion as a case. The similarities 
between studies indicate that industry focus on redu
cing these 3 injury events could result in a significant 
reduction of injuries among aviation-related workers.

Table 1. Frequency and percentage of occupational injury and illness classification source and secondary source by occupational 
group.
Occupational Group

Source

Ramp/ 
Baggage/ 

Cargo Agent
Mechanics/ 

Maintenance

Customer Service/ 
Administrative Flight 

Support Pilot
Flight 

Attendant

Airport 
Food 

Service Management

Medical/ 
Police/ 

Fire Fueller Other Total†

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

Cargo, Freight, 
Luggage1

104 2 27 8 13 3 7 1 0 5 170
43 2 30 12 19 8 29 5 0 12 24

Floor, Stairs, Ground2 32 13 20 13 7 4 9 4 3 4 109
13 13 22 19 10 11 38 21 30 10 16

Bodily Motion/ 
Position3

32 17 13 14 5 2 6 1 2 9 101
13 17 14 20 7 5 25 5 20 22 14

Aircraft4 9 13 5 18 26 1 2 2 1 2 79
4 13 5 26 38 3 8 11 10 5 11

Water, Steam, Ice5 13 7 12 10 2 3 9 2 2 4 64
5 7 13 14 3 8 38 11 20 10 9

Vehicle Parts6 11 9 4 5 3 2 1 0 0 1 36
5 9 4 7 4 5 4 0 0 2 5

Building Structure7 5 1 3 2 4 2 0 1 0 5 23
2 1 3 3 6 5 0 5 0 12 3

Cart8 12 1 3 0 4 0 1 0 0 0 21
5 1 3 0 6 0 4 0 0 0 3

Non-Powered Hand 
Tools9

3 8 1 2 1 4 0 0 0 0 19
1 8 1 3 1 11 0 0 0 0 3

Furniture10 3 0 8 2 1 3 0 0 0 1 18
1 0 9 3 1 8 0 0 0 2 3

Scrap/Waste/Debris11 5 2 3 0 1 3 0 2 0 2 18
2 2 3 0 1 8 0 11 0 5 3

Coworker/Assailant12 1 1 1 2 3 1 0 6 0 1 16
0 1 1 3 4 3 0 32 0 2 2

Motor Vehicle13 6 1 2 1 2 2 0 1 0 1 16
2 1 2 1 3 5 0 5 0 2 2

Chemical14 6 4 0 0 1 0 0 0 2 2 15
2 4 0 0 1 0 0 0 20 5 2

Conveyor15 6 5 1 0 1 0 0 0 0 0 13
2 5 1 0 1 0 0 0 0 0 2

Building Materials16 5 4 0 1 0 0 0 0 1 1 12
2 4 0 1 0 0 0 0 10 2 2

Airport Vehicle17 7 2 1 1 0 0 0 0 0 0 11
3 2 1 1 0 0 0 0 0 0 2

Ladder18 2 5 1 1 0 0 1 0 0 1 11
1 5 1 1 0 0 4 0 0 2 2

Other19 8 13 9 6 5 7 0 3 1 8 60
3 13 10 9 7 18 0 16 10 20 9

Total # Claims W/ 
Source‡

241 101 91 69 68 38 24 19 10 41 702
100 100 100 100 100 100 100 100 100 100 100

Total # Sources§ 270 108 114 86 79 37 36 23 12 47 812
112 107 125 125 116 97 150 121 120 115 116

OIICS Source and Secondary Source Codes: 1210, 2111, 2114, 2118, 2119, 2125, 2132, 215*, 2156, 216, 218; 266*; 3562; 481*; 59273, 9275, 95*; 648*; 762*, 63*, 
64*, 65*; 8871; 971*; 1022*; 1194*; 1257*; 1384*; 141*; 15341*, 342*; 1640, 41*; 178624, 8629; 1874*; 19All other codes. †Total number of cases identified was 
875. There were 173 cases with missing or inconclusive information on OIICS source of injury. ‡Column percentages calculated using total number of claims 
coded with at least 1 OIICS source of injury as the denominator. §Some claims had multiple sources listed, making the total number of sources different 
from the total number of claims. 
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Overexertion and bodily reaction

Overexertion and Bodily Reaction was the most fre
quent injury event observed in our study. These injuries 
were typically Overexertion involving outside sources. 
Overexertion and Bodily Reaction injuries most often 
resulted in Sprains, strains, tears to the Trunk and 
Upper Extremities. In our study, cargo/freight/luggage 
was the most frequent source of Overexertion and 
Bodily Reaction injuries and was a source of injury 
among all occupational groups except fuellers. 
Previous research has identified cargo/freight/luggage 
and bodily position as sources of overexertion injuries, 
but only among ramp/baggage/cargo agents [26–29]. 
Potential interventions to address Overexertion and 
Bodily Reaction Injuries include both administrative 
and engineering controls [26,28]. Potential administra
tive controls include implementation of strict baggage 
weight standards and visibly tagging all items that 
exceed a weight threshold [28]. Engineering controls 
could include the introduction of lift-assistance devices 
where feasible in the cargo/freight/luggage handling 
chain [26]. These devices, such as vacuum-assisted lift
ing devices and automatic baggage moving systems, 
have been shown to decrease spinal load imposed on 
workers who lift heavy objects [27,30–33]. Based on the 
results in this study, cargo/freight/luggage is a source 
of injury across many occupations. Therefore, all occu
pational groups that interact with cargo/freight/lug
gage in any capacity should be provided with 
appropriate preventive interventions. Bodily motion or 
position was the 2nd most frequent source of 
Overexertion and Bodily Reaction injuries and was 
a source of injury among all but 2 occupational groups. 
Typical Bodily Motion or Position injury narratives cited 
bending over or being placed in an awkward position 
to complete a task.

Contact with objects and equipment

The 2nd most frequently observed injury event 
observed in our study was Injuries resulting from 
Contact with Objects and Equipment. All occupational 
groups experienced at least 1, with the most occurring 
among ramp/baggage/cargo agents, mechanics/main
tenance workers, and customer service/administrative 
flight support workers. An example of a typical injury 
narrative was, “stabbed in hand by sharp object in 
a duffle bag while pushing duffle bag into cargo hold 
on aircraft.” Similar to the Overexertion and Bodily 
Reaction Injuries, the most common source of injury 
for Contact with Objects and Equipment was cargo/ 
freight/luggage. However, injuries resulting from 

Contact with Objects and Equipment were more evenly 
distributed across a number of sources, highlighting the 
need for the development and implementation of 
a range of interventions. There is limited information 
on preventing injuries due to Contact with Objects and 
Equipment in the aviation industry, however, some 
prevention strategies implemented in construction are 
applicable. These often include wear of proper personal 
protective equipment (PPE), guarding of machines and 
equipment, and ensuring materials are secured during 
maintenance and operations [34]. Evaluation of work 
tasks is needed to identify the appropriate interven
tions. The most frequently injured body part was the 
Hand(s) with injury narratives typically referencing cuts 
and pinches, indicating hand protection may be 
a necessary component of an appropriate intervention.

Falls, slips, trips

Falls, Slips, Trips were the 3rd most frequent injury 
event. All occupational groups experienced at least 1 
injury due to Falls, Slips, Trips. They most frequently led 
to Sprains, strains, tears but were also the most fre
quent cause of fractures. Case et al.’s [16] study of the 
Alaska Trauma Registry found that Falls, Slips, Trips 
were the most common injury event among aviation 
workers hospitalised for work-related injuries, with most 
resulting in fractures [16]. Both studies indicate that 
Falls, Slips, Trips frequently result in serious injury and 
warrant special attention when developing interven
tions. Companies should evaluate potential fall hazards 
for employees in specific work environments, such as 
falls from height when working on an aircraft or ice/ 
sleet/snow on walkways for workers on the ground.

Unique circumstances

This research identified 2 occupational groups with 
unique injuries: flight attendants and fuellers. Not sur
prisingly, injuries due to turbulence occur much more 
frequently among flight attendants than in other occu
pational groups. We identified 13 injuries from turbu
lence among flight attendants in this study. It is 
estimated that flight attendants are 12 times more 
likely to be injured during turbulence than passengers 
[35]. Reasons for this include unexpected turbulence 
during cabin service and moving throughout the 
cabin during turbulence to ensure passengers’ compli
ance with seatbelt announcements [36]. A 1982 study 
found 30% of turbulence-related injuries to flight atten
dants occurred while they were in the aisle, and 21% of 
their turbulence-related injuries were serious injuries 
[37]. A 2001 study found 46% of turbulence-related 
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injuries among flight attendants resulted in serious 
injury [38]. Research efforts to better forecast turbu
lence are ongoing [39–41]. Enhanced communication 
and coordination with flight crew and staying seated 
with seatbelts fastened are effective measures to limit 
injuries to flight attendants during encounters with 
turbulence [42,43].

Only 12 injuries to fuellers were identified in this 
study, but aviation fuel exposure accounted for 
a quarter of those. Injuries to fuellers have been docu
mented in the past, though the circumstances of these 
injuries were not reported [16,29]. Fuellers can be 
exposed to aviation fuel through 3 routes: dermal, 
oral, and inhalation [44]. There have been few reliable 
studies on exposures to aviation fuel, but potential 
health effects are dermatitis, liver damage, difficulty 
breathing, and nausea, among others [45]. Appropriate 
personal protective equipment not permeable to avia
tion fuel is a potential way to reduce fuellers’ expo
sure [44].

Limitations

Use of WC claims data for occupational safety 
research is subject to a number of limitations. It is 
well documented that WC data likely undercounts 
the true number of injuries due to underreporting 
[46–49]. Employees may not file claims for a variety 
of reasons, including lack of knowledge of WC cover
age, misunderstanding the filing process, or fear of 
retribution [19,20,46–49]. In this study specifically, 
data quality and completeness varied greatly from 
claim to claim, resulting in missing information for 
some variables, and potential misclassification of 
some injuries. A lack of detail in injury narratives 
may have led to some relevant claims not being 
included in this analysis. Performing searches using 
both aviation-related NAICS codes and a broad range 
of keywords should have captured the majority of 
aviation-related claims. However, any claims reported 
using non-aviation-related NAICS codes, such as tem
porary employment agencies (NAICS 5613), would not 
have been captured if it could not be determined 
from the available information that the work was 
being performed in support of the aviation industry. 
The occupation categories in our study did not 
directly align with those defined in the Alaska 
Department of Labour and Workforce Development’s 
Occupational Database, which would serve as 
denominator data for rate calculations [50]. We were 
therefore unable to calculate injury rates, which pre
vented analysis of injury risk among occupational 
groups. Alignment of occupational categories with 

denominator data will be a priority in future studies 
to allow for the calculation of injury rates among 
occupations. Finally, while we categorised the 
employee’s occupation based on the occupation and 
injury narrative fields, given the nature of the aviation 
industry in Alaska, these discrete occupational cate
gories may not be truly representative of all the tasks 
these workers perform.

Conclusions

The case definition and methodology used in this 
study provided for an in-depth description of the 
range of injuries occurring in aviation-related settings 
in Alaska. Use of WC data allowed us to expand upon 
the Case et al. study of work-related hospitalised non
fatal injuries in Alaska’s aviation industry to include 
less severe work-related injuries [16]. Not all aviation- 
related workers in Alaska are employed at companies 
with aviation-related NAICS codes. Therefore, using 
both NAICS codes and keywords allowed us to expand 
the scope of this study to include workers such as 
airport food service workers and first responders. 
Where sufficient data is available, a similar methodol
ogy could be applied to other aviation populations 
outside of Alaska.

These findings will guide future research activities 
that will characterise the work environment and pro
vide additional information on injuries occurring in the 
aviation industry in Alaska. One such research activity 
already underway is the development of a survey 
instrument to be administered to employees at aviation 
companies that will be used to better understand 
reporting of injuries to the WC system, the circum
stances surrounding injuries experienced at work, and 
tasks workers are expected to perform. This will provide 
greater context for work tasks, the work environment, 
and the hazards faced by workers.
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Appendix A.

NAICS codes searched
115*, 23*, 32621*, 3332*, 3334*, 3339*, 3345*, 3361*, 3362*, 
3363*, 336411, 336412, 336413, 336414, 336415, 336419, 
4247*, 4412*, 481*, 487*, 488*, 531*, 5324*, 533*, 5413*, 
5615*, 5617*, 6114*, 6115*, 722*, 8114*, 926*, 927*

Note: Any code with * indicates that all codes beginning 
with those digits were included in the search. 

Keywords searched
Agent, Air*, Attendant, Aviation, Bag, Cabin, Cargo, Carrier, 
Cockpit, Flight, Fly, Fuel, Gate, Ground, Handler, Hangar, 
Heli*, Helo, Jet, Luggage, Maintenance, Mechanic, Pilot, 
Plane, Ramp, Stewardess

Note: Any keyword with * indicates that all words begin
ning with those letters were included in the search.
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Table A1. Frequency and percentage of OIICS injury event type by occupational group.
Occupational Group

Event

Ramp, Cargo, 
Baggage 

Agent
Mechanic/ 

Maintenance

Customer Service/ 
Administrative Flight 

Support Pilot
Flight 

Attendant

Airport 
Food 

Service Management

Medical/ 
Police/ 

Fire Fueller Other Total

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

n 
col %

Overexertion, 
Bodily Reaction

134 40 42 27 22 8 13 9 1 22 318
48 34 42 36 30 20 45 47 9 46 40

Contact with 
Objects/ 
Equipment

83 45 25 18 12 16 6 3 1 10 219
30 38 25 24 16 39 21 16 9 21 28

Slips, Trips, and 
Falls

47 25 32 26 8 10 10 4 5 9 176
17 21 32 34 11 24 34 21 45 19 22

Transportation 
Incidents

4 2 1 3 24 1 0 1 0 1 37
1 2 1 4 32 2 0 5 0 2 5

Exposure to 
Substance/ 
Temperature

8 5 1 1 5 5 0 1 4 4 34
3 4 1 1 7 12 0 5 36 8 4

Violence– 
Animals/ 
Insects

2 0 0 0 3 1 0 1 0 2 9
1 0 0 0 4 2 0 5 0 4 1

Fires/Explosions 0 0 0 1 0 0 0 0 0 0 1
0 0 0 1 0 0 0 0 0 0 0

Total 278 117 101 76 74 41 29 19 11 48 794
100 100 100 100 100 100 100 100 100 100 100

*Total number of cases identified was 875. There were 81 cases with missing or inconclusive information on OIICS injury event. 
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