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Abstract 

Background Young workers (aged 15–24 years) experience higher rates of job-related injury compared with workers 
aged 25–44 years in the United States. Young workers may have limited or no prior work experience or safety training, 
which can contribute to their injury risk. In 2018, Alaska had the second highest work-related fatality rate and 14th 
highest non-fatal injury rate in the United States. This study aimed to characterize nonfatal and fatal occupational 
injuries among young workers in Alaska.

Methods To describe injury patterns among Alaska young workers from 2014–2018, we used data from four data-
sets: Alaska Workers’ Compensation, Alaska Occupational Injury Surveillance System, Alaska Trauma Registry, and 
Alaska Fishermen’s Fund. The datasets were merged two at a time and filtered by the worker characteristics (e.g., age 
and sex) and incident characteristics (e.g., date of injury). Duplicates were then manually identified between the data-
sets using the variables above. The injury narrative and Occupational Injury and Illness Classification System codes 
were used last to verify true duplicates. Descriptive analyses were performed after the duplicates were merged.

Results During the 5-year study period 2014–2018, young workers experienced 20 fatal and 12,886 nonfatal injuries. 
Residents of Alaska comprised 85% of nonfatal and 70% of fatal injuries. The top three major occupation groups with 
the highest number of injuries were production (1,391, 14%), food preparation (1,225, 12%), and transportation/mate-
rial moving (1,166, 11%). The most common events leading to injuries were struck by object or equipment (2,027, 
21%), overexertion involving outside sources (1,385, 14%), and struck against object or equipment (905, 9%). The most 
common nature of injuries were sprains/strains/tears (3,024, 29%), cuts/lacerations (1,955, 19%), and bruises/contu-
sions (1,592, 15%).

Conclusion Although progress has been made in reducing worker injuries, Alaskan young workers still experience 
injuries and fatalities frequently. Based on findings, there is a clear need for employers, researchers, public health 
professionals, parents, and young workers to prioritize young worker safety through an integrated approach, from 
education and training to adequate workplace supervision and support.

Keywords Workers’ compensation, Trauma registry, Health equity, Occupational safety

Background
Protecting young workers in Alaska, and the rest of the 
United States (US), is a pressing occupational safety and 
health issue. Across the United States, employers have a 
responsibility to create a safe working environment, but 
young workers (aged 15–24  years) have higher rates of 
nonfatal occupational injuries when compared to workers 
aged 25–44 years [1]. In the United States, young workers 
represented approximately 12.6% of the US workforce in 
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2020 [2]. In 2019, the incidence rate of injuries for work-
ers ages 16–19 was 108.2 per 10,000 full-time equiva-
lent (FTE) workers and 96.2 per 10,000 FTE for workers 
ages 20–24. In 2018, the rate of injuries treated in emer-
gency departments for workers ages 15–19 was 2.2 times 
greater than the rate for workers 25 years of age and older 
[3]. Young workers are oftentimes employed in entry 
level, low paying jobs as seasonal or part-time workers. 
It is important to highlight the possibility that their lack 
of experience or confidence might not fully explain the 
higher rates of nonfatal and fatal occupational injuries. 
It is possible that other factors, such as young workers 
participating in more hazardous industries could explain 
their high injury and fatality rates. If young workers are 
prone to working in hazardous industries, this could be 
obscuring the fact that if hazards were removed from 
these worksites, then the jobs would be safer for every-
one, including young workers.

Since the 1980s, government and academic researchers 
have continuously identified working in Alaska as a pub-
lic health concern. Many of the reports found that Alas-
kan workers had an elevated risk of fatal injuries when 
compared to the rest of the United States. Throughout 
the 1980s, Alaska workers were seven times more likely 
to die in a work-related accident than workers in the rest 
of the United States. Consequently, extensive efforts by 
government agencies, industry leaders, nongovernmen-
tal organizations, and other stakeholders resulted in a 
significant decrease in the rate of work-related fatalities 
[4]. However, work-related injuries continue to occur at 
a relatively high rate. In 2020, Alaska had the  2nd highest 
work-related fatality rate in the United States with 10.7 
fatalities per 100,000 FTEs while the US average was 4.1 
fatalities per 100,000 FTEs. In 2020, Alaskan workers had 
the  4th highest rate of injuries (3.5 injuries per 100 FTEs) 
and the  3rd highest rate of injuries with days away from 
work (1.8 injuries per 100 FTEs) [5].

The Alaska Occupational Safety and Health Section 
(AKOSH), within the Department of Labor and Work-
force Development, is the state-based Occupational 
Safety and Health Administration (OSHA) Program. In 
the AKOSH Fiscal Year19-23 strategic plan the following 
industries were designated as high-hazard: (a) construc-
tion; (b) healthcare; (c) seafood processing; and (d) pub-
lic sector [6]. Some of these industries were confirmed 
to have high injury rates as indicated by an analysis by 
the Alaska Department of Labor and Workforce Devel-
opment, such as agriculture/forestry/fishing/hunting, 
transportation and material moving, and installation/
maintenance/repair. Workers in the agriculture/forestry/
fishing/hunting industry had the highest rate, with 11.0 
injuries per 100 FTEs. When all injuries were categorized 
by Standard Occupational Classification (SOC), workers 

in the production (579.9 per 10,000 FTEs), transporta-
tion and material moving (305.4 per 10,000 FTEs), and 
installation/maintenance/repair (221.5 per 10,000 FTEs) 
occupations had the highest rates [7].

Recent studies on occupational injuries in Alaska have 
described injury risks among all workers, as well as those 
specifically in aviation, logging, commercial fishing, and 
seafood processing [4, 8–18]. Although workplace safety 
among young workers has captured national attention, 
none of the published studies to date have described inju-
ries to young workers in Alaska beyond injury patterns 
among children (< 18 years of age) in the commercial fish-
ing industry [18]. This is despite evidence of elevated risk 
of injury among Alaska’s young workers. In 2020, Bureau 
of Labor Statistics data showed that Alaska workers aged 
16–19 and 20–24 years had nonfatal injury rates of 152.3 
and 216.7 per 10,000 FTEs respectively [5]. The average 
injury rate for workers aged 25–54  years in Alaska was 
173.1 per 10,000 FTEs in 2020. There is a clear need to 
better understand the injuries and hazards faced by 
young workers in the state. To accurately describe young 
worker injuries, it is crucial to combine multiple sources 
of injury data to provide the most complete description 
possible. The purpose of the present study was to use 
multiple data sources to describe the burden and charac-
teristics of fatal and nonfatal traumatic occupational inju-
ries among workers aged 24 years or younger in Alaska. 
In addition, we explored injuries to young workers in 
commercial fishing and seafood processing occupations 
in greater detail because these two industries have con-
sistently been the most hazardous occupations in Alaska.

Methods
Case definition
This study included fatal and nonfatal occupational inju-
ries among all young workers in Alaska during 2014–
2018. To be included in this study, cases needed to be 
traumatic, work-related injuries sustained by workers 
aged 24 years or younger in Alaska or Alaskan waters.

Data sources
Alaska workers’ compensation
In Alaska, the Division of Workers’ Compensation 
(AKWC) is charged with administering the Alaska Work-
ers’ Compensation Act, which requires employers or 
their insurance carriers to pay for injured or ill employ-
ees’ work-related medical, disability, and reemploy-
ment benefits. Employers must report to the Division an 
employee’s death, injury, disease, or infection that arises 
out of and in the course of employment [19]. Employ-
ers in the Alaska Workers’ Compensation system must 
report an employee’s death, injury, disease, or infection 
arising out of and in the course of employment to the 
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State Division of Workers’ Compensation [20]. Com-
mercial fishermen, federal government employees, self-
employed, and military personnel are not captured in the 
AKWC data.

Alaska fishermen’s fund
Unlike most workers, fishermen are not covered by tra-
ditional workers’ compensation. Established in 1951, the 
Alaska Fishermen’s Fund (AFF) provides for the treat-
ment and care of licensed commercial fishermen who 
have been injured while fishing on shore or off-shore in 
Alaska, including both residents and non-residents [21]. 
To be eligible for benefits, crewmembers with injury or 
illness directly connected to operations as a commercial 
fisherman must hold valid commercial fishing licenses 
or limited entry permits in Alaska or in Alaskan waters. 
Benefits are only awarded after consideration of other 
coverage, such as private health or vessel insurance. The 
AFF is a payer of last resort that is financed from rev-
enue generated by the license and permit fees required 
for all commercial fishermen. Fishermen file AFF claims 
to cover transportation, medical care, prescriptions, and 
therapy costs.

Alaska trauma registry
Since 1991, the Alaska Trauma Registry (ATR) has col-
lected data from all 24 of Alaska’s acute care hospitals 
for injured patients in Alaska, and the treatment they 
received. The purpose of the registry is to evaluate the 
quality of trauma patient care and to plan and evaluate 
injury prevention programs. Included in this dataset are 
patients who have injuries and who are admitted to an 
any of the 24 acute care hospitals, held for observation, 
transferred to another acute care facility, or declared 
dead in the emergency department, and for whom con-
tact occurred within 30  days of the injury [22]. Data 
include injury information and patients’ treatments, out-
comes, and demographics. Within the ATR dataset, there 
are variables that can be used to determine whether or 
not the injury occurred at work.

Alaska occupational injury surveillance system
The Alaska Occupational Injury Surveillance System 
(AOISS) is a comprehensive surveillance system designed 
and implemented by the National Institute for Occupa-
tional Safety and Health (NIOSH) to gather information 
on fatal occupational injuries. AOISS compiles risk factor 
information and permits quantitative epidemiologic anal-
yses to be used for public health and prevention planning 
[23]. Fatal occupational injury information is collected 
from the State of Alaska, US Coast Guard investigations, 
National Transportation Safety Board reports, state and 
local police reports, and media. Cases in this dataset are 

fatal injuries sustained by workers in the state of Alaska 
while working.

Data preparation and coding
A standard set of variables were created from all four 
sources of data. Some years of data for AKWC and all 
ATR were missing SOC codes. Therefore, the North 
American Industry Classification System (NAICS), job 
description, injury narrative, and/or position were used 
to code SOC. A combination of manual coding and the 
NIOSH Industry and Occupation Computerized Cod-
ing System (NIOCCS) [24] were used to fill in SOC 
codes whenever possible. Occupational Injury and Illness 
Classification System (OIICS) [25] codes were manually 
coded based on injury narratives or International Classi-
fication of Diseases-9 codes whenever OIICS codes were 
missing. Only injuries with an OIICS nature code of 1 at 
the 1-digit level were included in the final dataset. OIICS 
Nature codes with a first digit of 1 means the injury was a 
traumatic injury or disorder. Generally, a traumatic injury 
or disorder is the result of a single incident, event, or 
exposure over the course of a single shift [26].

For AKWC, the dataset included the date the patient 
started their time away from work, their return-to-work 
date, and a classification code describing the initial level 
of treatment required. To compare the severity of injuries 
across occupations, these variables were used to calculate 
the total number of days the individual was away from 
work. Categorical variables were then created to classify 
days away from work as: no time away, less than 7 days, 
between 7 and 30 days, and more than 30 days.

Standardized geographic region codes within the 
AKWC were applied to ATR, AOISS, and AFF cases to 
categorize where injuries occurred. The city or nearest 
city where the injury occurred were used to categorize 
non-AKWC cases into these economic regions: Anchor-
age/Matanuska Susitna (Mat-Su), Gulf Coast, Interior, 
Northern, Southwest, and Southeast. Seasons when 
the injury occurred were based on the month when the 
injury occurred (Winter: Dec-Feb, Spring: Mar-May, 
Summer: Jun-Aug, Fall: Sep-Nov). Based on the age of 
the individual at the time of the injury, three different 
age groups were used to categorize the workers: younger 
than 18, 18 to 19, and 20 to 24 years of age. These groups 
were selected based on previous research [1] that found 
that workers aged 18–19  years had the highest rates of 
injuries.

Linking datasets
After the eligible cases were identified, duplicates were 
identified using a combination of sex, age, SOC, NAICS, 
city where the injury occurred, the date of injury, injury 
narratives, and/or OIICS variables. R studio (RStudio 
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Team 2020. RStudio: Integrated Development Environ-
ment for R. RStudio, PBC, Boston, MA URL http:// www. 
rstud io. com/) was used to merge the four datasets one 
at a time by sex, age, region, year, and month. Addition-
ally, if the day when the injury occurred was present in 
both datasets, it was used to help identify possible dupli-
cates. The resulting datasets were then manually filtered 
by day, month, and year to identify possible duplicates. 
When the temporal variables were a match, then work-
ers’ age, sex, and region of the injury were used to iden-
tify possible duplicates. Lastly, the injury narrative and/
or OIICS codes were used to conclusively identify dupli-
cates. If variables were missing from one duplicate but 
present in the other, the information was copied over and 
then one duplicate was removed from the dataset. If the 
duplicate occurred between AKWC claims and any other 
data source, the AKWC claim was kept because it nor-
mally contained more information, while the other was 
removed. If the duplicate occurred between ATR case 
and AFF claim, the ATR case was kept while the AFF 
claim was removed.

Analysis
Descriptive statistics, including frequency, percent dis-
tributions, and cross-tabulations between 2-digit SOC 
codes and 2-digit OIICS codes were calculated. We also 
calculated more detailed descriptive statistics on injury 
characteristics using more specific OIICS codes for com-
mercial fishing and seafood processing cases in order 
to compare findings from our study to previous Alaska 
studies. R studio was used for data management, variable 
creation, duplicate search, and merging datasets. STATA 
14.2 (StataCorp. 2015. Stata Statistical Software: Release 
14. College Station, TX: StataCorp LP.) was used for all 
analyses and results. The NIOSH Institutional Review 
Board determined this study did not require a full review 

because its primary intent is surveillance for injury/ill-
ness control (IRB Number: 0900f3eb81c3f976).

Results
Characteristics of young worker injuries and fatalities
Overall, young workers aged 24 years or less represented 
14% of all fatal and nonfatal occupational injuries across 
the four health data systems. Before excluding duplicates, 
young workers accounted for 19% of all AFF claims, 15% 
of all AKWC claims, 12% of all AOISS cases, and 5% of all 
occupational ATR cases. AKWC included 12,482 young 
worker claims, AOISS included 20 young worker fatali-
ties, ATR included 119 young worker injuries, and AFF 
included 332 young worker claims before duplicates were 
removed. A total of 47 duplicates were identified between 
all the injury data systems (Fig. 1), resulting in a total of 
12,906 unique cases. No duplicates were identified in 
more than two systems.

After removing duplicates, 20 work-related fatalities 
and 12,886 nonfatal injuries were included in this study. 
Over the 5-year period, approximately 2,577 nonfatal 
and four fatal injuries for young workers occurred every 
year in Alaska. The highest number of injuries occurred 
in 2014 (2,776) and appeared to decrease over time, with 
2018 having the lowest number with 2,409 nonfatal inju-
ries. The majority of injuries during 2014–2018 occurred 
in the Anchorage/Mat-Su (5,762, 45%) and Interior 
(2,130, 17%) regions (Table  1). Females experienced 
38% (4,925) of the injuries while males experienced the 
remaining 62% (7,948). Among young workers less than 
18  years of age, 47% were female while 53% were male. 
Injuries most often occurred during the summer (4,950, 
38%) and the least during the winter (2,457, 19%). Work-
ers 18–19 and 20–24 both experienced the highest per-
centage of injuries during the spring (18–19: 22%; 20–24: 
22%) and summer (18–19: 40%; 20–24: 37%). In contrast, 

Fig. 1 Nonfatal and fatal traumatic injuries among young workers in Alaska, 2014-2018, by dataset and linked (12,906 unique cases)

http://www.rstudio.com/
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minors (< 18) were most frequently injured during the 
summer (50%) and winter (18%). Approximately 85% of 
injured workers were Alaskan residents.

Injuries by occupation
Workers’ occupations using 2-digit SOC codes were 
identified for 10,250 (79%) of the young worker injuries 

and fatalities (Table 2). Production workers had the high-
est number of injuries during 2014–2018 (1,391, 14%). 
Workers in the food preparation and serving related 
occupations sustained 12% of injuries, followed by work-
ers in the transportation and material moving occu-
pations (11%). Sales occupations and construction/
extraction occupations experienced 10% and 7% of the 
injuries, respectively. Of the 10,250 injuries to young 
workers, 4% occurred in workers aged 18  year or less, 
18% in 18–19 and 78% in 20–24. The five occupations 
with the highest percentage of injuries to minors and 
more than 100 total injuries were food preparation/serv-
ing related (8%), farming/fishing/forestry (8%), sales and 
related (6%), transportation and material moving (5%), 
and business/financial services (5%).

To identify the specific occupations in which young 
workers sustained the most injuries, we evaluated SOC 
codes at the 3-digit level. The top five occupations with 
the highest number of injuries were food processing 
(1,002, 10%), material moving (824, 8%), retail sales (812, 
7%), construction trades (596, 6%), and cooks/food prep-
aration (510, 5%) (Supplemental Table 1).

Occupation and injury characteristics
Based on the nature (or type) of injury, 3,024 (29%) cases 
were classified as sprains/strains/tears, 1,955 (19%) were 
cuts/lacerations, 1,592 (15%) were bruises/contusions, 
1,147 (11%) were non-specified injuries and disorders (for 
example: crushing injuries, soreness/pain/hurt, swelling/
inflammation/irritation, numbness), and 614 (6%) were 
puncture wounds (except gunshot wounds). These five 
nature codes represented approximately 81% of all the 
injuries identified. Sprains/strains/tears were the lead-
ing type of injury for most of the occupations with over 
100 total injuries, except for those in food preparation 
and serving, installation/maintenance/repair, educational 
instruction and library, and healthcare practitioners/
technicians. The most common type of injury for food 
preparation and serving (404, 33%), installation/mainte-
nance/repair (117, 27%), and educational instruction and 
library (82, 27%) was cuts/lacerations. Puncture wounds 
(except gunshot wounds) were the most common type of 
injury for healthcare practitioners/technicians (71, 26%). 
All other types of injuries by occupation are presented in 
Table 3.

The cause of injuries (event/exposure in OIICS) was 
coded for 9,828 (76%) injuries. The leading causes of 
injuries were struck by object or equipment (2,027, 21%), 
overexertion involving outside sources (1,385, 14%), 
struck against object or equipment (905, 9%), falls on 
same level (728, 7%), and exposure to other harmful sub-
stances (636, 6%). Struck by object or equipment was the 
leading cause of injuries for young worker occupations 

Table 1 Characteristics of traumatic injuries and fatalities among 
young workers in Alaska, 2014–2018

Age Groups

 < 18 18–19 20–24 Total

Total Injuries/Fatalities n 553 2,250 10,103 12,906

Injury Type (n = 12,906)
 Non-Fatal Injury n 552 2,246 10,088 12,886

col % 99% 99% 99% 99%

 Fatal Injury n 1 4 15 20

col %  < 1%  < 1%  < 1%  < 1%

Alaska Region (n = 12,776)
 Anchorage/Mat-Su n 287 1,009 4,466 5,762

col % 52% 45% 45% 45%

 Gulf Coast n 71 252 1,105 1,428

col % 13% 11% 11% 11%

 Interior n 82 369 1,679 2,130

col % 15% 17% 17% 17%

 Northern n 10 101 485 596

col % 2% 4% 5% 5%

 Southeast n 60 286 1,297 1,643

col % 11% 13% 13% 13%

 Southwest n 39 206 972 1,217

col % 7% 9% 10% 9%

Sex (n = 12,873)
 Female n 260 887 3,778 4,925

col % 47% 40% 38% 38%

 Male n 292 1,360 6,296 7,948

col % 53% 60% 62% 62%

Season (n = 12,906)
 Spring n 87 495 2,236 2,818

col % 16% 22% 22% 22%

 Summer n 277 907 3,766 4,950

col % 50% 40% 37% 38%

 Fall n 88 459 2,134 2,681

col % 16% 20% 21% 21%

 Winter n 101 389 1,967 2,457

col % 18% 17% 20% 19%

Alaska Residency (n = 12,906)
 Non-Resident n 61 363 1,471 1,895

col % 11% 16% 15% 15%

 Resident n 492 1,887 8,632 11,011

col % 89% 84% 85% 85%
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with more than 100 total cases except those in the health-
care support, personal care and service, farming/fishing/
forestry, healthcare practitioners/technical, and busi-
ness and financial operations. Exposure to other harmful 
substances was the most common cause of injuries for 
healthcare support workers (154, 26%), protective ser-
vices (57, 14%), and healthcare practitioners/technical 
(61, 24%). Falls on same level were the leading cause of 
injuries for personal care and service workers (67, 14%) 
while water vehicle incidents were the most common for 
farming/fishing/forestry workers (325, 72%). For business 
and financial operations, overexertion involving outside 
sources (26, 23%) was the most common cause of inju-
ries. All other causes of injuries by occupation are pre-
sented in Table 4.

Using the full SOC and NAICS codes, we were able to 
identify 342 (3%) commercial fishing and 829 (6%) sea-
food processing injuries for young workers in Alaska. 
For commercial fishing workers, approximately 27% (93) 
of the injuries were to the hand(s), wrists, and fingers 
while lumbar injuries made up 13% (45) (Supplemental 
Table  2). The top three types of injuries to commercial 
fisherman were cuts/lacerations (65, 19%), strains (48, 
14%), and fractures (43, 13%) (Supplemental Table  3). 
Similar to commercial fishing workers, seafood process-
ing workers experienced 26% (216) of their injuries to the 
hand(s) while injuries to the back (88) made up another 
11% (Supplemental Table 4). The top three types of inju-
ries to seafood processing workers were sprains/strains/
tears (317, 38%), bruises/contusions (179, 22%), and cuts/
lacerations (93, 11%) (Supplemental Table 5).

Occupation and injury severity for workers’ compensation 
claims
For the workers’ compensation claims, the dates for their 
last day of work, return to work, and claim codes (a code 
used to determine if the claim required time away) were 
used to categorize the number of days away from work 
due to the injury. Only 9,828 (79%) AKWC claims con-
tained SOC codes and valid days away from work cal-
culations. For the majority of the claims (82%), no time 
away from work was required. The occupations with the 
highest percentage of injuries that required at least 1 day 
away from work were personal care and service (24%), 
production (23%), construction and extraction (22%), 
transportation and material moving (21%), and installa-
tion/maintenance/repair (21%). The occupations with 
the largest percentage of injuries that required more than 
30  days away from work were production (12%), trans-
portation and material moving (9%), construction and 
extraction (12%), and personal care and service (11%), 
and arts/design/entertainment/sports/media (9%). The 

severity categories for all other occupations can be found 
in Table 5.

Characteristics of fatal injuries
During 2014–2018, 20 fatalities among young workers 
were captured by the AOISS dataset. Most fatalities (17, 
85%) occurred in workers aged 20–24. The remainder of 
the fatalities (3, 15%) occurred in workers between the 
ages of 18–19; no deaths occurred among minors. Of the 
20 fatalities, 14 (70%) of the fatalities were residents of 
Alaska while the remaining 6 (30%) were not residents. 
The majority of the fatalities (12, 60%) occurred during 
the months of June and July while four (20%) occurred 
during September and October. The remaining four 
(20%) fatalities occurred between February and April.

Based on the SOC codes, 6 (30%) fatalities occurred in 
transportation and material moving, 5 (25%) occurred in 
military, 4 (20%) in the fishers and related fishing, 3 (15%) 
in construction and extraction, and 2 (10%) in personal 
care and service occupations. Blunt force trauma was 
responsible for 9 (45%) fatalities and drownings or pre-
sumed drownings were the cause of death for 5 (25%) 
young workers. Suicide by handgun was the cause of 
death for 3 (15%) fatalities and an unintentional gunshot 
wound to the head was attributed to one (5%) fatality. 
The cause of death for the last 2 (10%) young workers 
were crushing and traumatic asphyxia.

Discussion
Importance of linking multiple data systems
This study characterized fatal and nonfatal injuries 
among young workers aged 24 or younger in the state 
of Alaska by linking four separate health data systems 
(AKWC, AOISS, ATR, AFF). Linking these systems and 
identifying duplicate injuries allowed for a comprehen-
sive evaluation of traumatic injuries in this group of Alas-
kan workers.

During the 5-year study period of 2014–2018, there 
were 12,886 nonfatal traumatic injuries and 20 fatalities 
reported. Four duplicates were identified between ATR 
cases and AFF claims, zero between AFF claims and 
AKWC claims, and 43 duplicates between ATR cases and 
AKWC claims. No duplicates were identified between 
fatal AOISS cases and any of the other occupational 
health surveillance systems. The lack of duplicates across 
these datasets highlights the need to incorporate infor-
mation across multiple data sources. For example, over 
99% of the commercial fishing and offshore seafood pro-
cessing injuries from AFF were not present in AKWC or 
ATR. Without incorporating all four of these datasets for 
this study, we would have missed a significant proportion 
(~ 28%) of young worker injuries in the commercial fish-
ing and offshore seafood processing industries.
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Comparison to injuries among all US young workers
A Morbidity and Mortality Week Report (MMWR) pub-
lished in 2020 examined nonfatal occupational injuries 
involving young workers across the US. The authors 
found that while rates of injuries treated in hospital 
emergency departments generally decreased from 2012 
to 2018, workers aged 15–24  years experienced higher 
rates of injury compared to those aged 25–44 years. For 
young workers, the occupations with the highest percent-
age of injuries with at least one day away from work were 
accommodation and food service (45.0%), transportation 
and material moving (14.7%), sales and related (8.7%), 
office and administrative support (5.7%), and production 
(8.5%) [1]. One of the biggest differences between Alaska 
and US young worker injuries is that the percentage of 
injuries requiring at least one day away was significantly 
higher for many occupations in Alaska. The only occu-
pation that had a higher percentage of injuries requiring 
at least one day away in the MMWR report, compared 
to the top five Alaskan occupations, was accommoda-
tion and food service (45%). We found that occupations 
with the highest percentage of injuries that required at 
least one day away for Alaska workers were personal care 
and service (24%), production (23%), construction and 
extraction (22%), transportation and material moving 
(21%), and installation/maintenance/repair (21%). These 
similarities highlight that young workers in Alaska are 
experiencing a large number of injuries in many of the 
same occupations as young workers in the rest of the US. 
The key difference is the specific types of occupations in 
which young workers in Alaska are sustaining injuries. 
For example, Alaska’s young workers in construction and 
extraction occupations had the third highest percent-
age of injuries (22%) while construction workers were 
only the sixth highest percentage (8%) for the rest of the 
country. When the most common types of injury (nature) 
and event or exposure (source) were compared between 
the MMWR article and this study, we found that young 
workers in Alaska and the United States had very similar 
injury characteristics.

Comparison to injuries among all ages of workers in Alaska
The demographic profile of young workers in this study 
mirrored the findings from a previously published study 
of injuries among all workers in Alaska using workers’ 
compensation claims during 2014–2015 [4]. Characteris-
tics such as Alaska residency, sex, and geographic region 
had similar distributions. However, the most prevalent 
hazards and resulting injuries diverged between these 
populations. The top five occupations of injured young 
workers were food processing, material moving, retail 
sales, construction, and cooking; while for injured work-
ers of all ages, the top five occupations were construction, 

food processing, material moving, building cleaning, and 
health practitioners [4].

Injury characteristics among young workers were 
somewhat different than among all workers in Alaska. 
Although sprains, strains, and tears were the leading 
injury among both populations, they represented 45.0% 
of injuries among all workers but 33.4% among young 
workers. Lacerations were more prevalent among young 
workers than among all workers. These findings are likely 
a reflection of the different hazards faced by young work-
ers in their most prevalent occupations. For instance, the 
leading hazard injuring all workers was overexertion with 
an object. Among young workers, the leading hazard 
was struck by an object. These differences highlight the 
importance of our findings for targeting specific safety 
solutions to young workers.

Commercial fishing and seafood processing workers
Alaska’s economically vital and hazardous seafood indus-
try includes the interconnected and overlapping com-
mercial fishing and seafood processing industries, which 
initiate the supply of seafood to consumers around the 
world. Commercial fishing occurs offshore, with workers 
located onboard various fleets of vessels that use tailored 
gear to harvest and/or process different species within a 
geographic region. Seafood processing occurs in facto-
ries, with workers located both offshore in vessels and 
onshore in buildings. Young workers in these seafood 
industries experienced very similar injury patterns com-
pared to workers of all ages.

For Alaska’s commercial fishing industry, a previous 
study of nonfatal injury/illness during 2012–2016 linked 
data from ATR, AFF, and US Coast Guard reports [14]. 
This included incidents onboard vessels that harvested 
and/or processed seafood. During the 5-year study 
period, 3,014 unique injury/illness cases were identified 
among fishermen aged 11 to 82 years. By nature of injury/
illness, most cases were traumatic injuries (2,779, 92.5%) 
and the most common injuries included: sprains/strains/
tears (819); cuts (452); and fractures (343). The event or 
exposure resulting in injury/illness was most often con-
tact with objects/equipment (1,101, 41%); overexertion 
and bodily reaction (738, 27%); and slips/trips/falls (541, 
20%). The current study among young workers identified 
the same patterns of injury types. Unfortunately, it is not 
possible to directly compare the event/exposure resulting 
in injury between all workers and young workers, given 
differences in coding rules between the studies, with the 
previous study using rules specific to NIOSH’s Commer-
cial Fishing Incident Database and this study using tradi-
tional OIICS coding rules.

For Alaska’s onshore seafood processing industry, a pre-
vious study of nonfatal injury/illness during 2014–2015 
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analyzed workers’ compensation claims data [16]. Dur-
ing the 2-year study period, 2,889 claims were accepted 
for compensation, among workers aged 16 to 79  years 
old, with a median of 37 years. By nature of injury/illness, 
cases were most commonly: sprains, strains, tears (993, 
36%); bruises (490, 18%); and lacerations, punctures, and 
amputations (349, 13%). These were most often caused by 
contact with objects and equipment (1020, 37%); overex-
ertion and bodily reaction (933, 34%); and slips, trips, and 
falls (448, 16%). In comparison, the current study among 
young workers identified very similar types and causes of 
traumatic injuries.

Recommendations for preventing injuries
Young workers are at high-risk for traumatic injury and 
have become a focus of occupational safety research and 
prevention in the United States [1, 27]. This study found 
that young workers are experiencing high numbers of 
traumatic injuries in occupations that are known to be 
hazardous to adult workers in Alaska and the rest of the 
US, such as construction and production. This highlights 
the importance of identifying the causes of these inju-
ries through research and implementing interventions to 
lower the risks associated with working in specific indus-
tries. For example, we have seen significant progress in 
reducing the number of occupational injuries and fatali-
ties in the US commercial fishing industry. Despite this 
progress, commercial fishing in Alaska is still one of the 
most hazardous occupations and it is not uncommon for 
workers under 25 years of age to be present on commer-
cial fishing vessels. Researchers across the United States 
need to continue to focus on these high-hazard indus-
tries and occupations in their local communities because 
removing or reducing the hazards for all workers will 
have an impact on young workers’ health as well.

Employers, parents, educators, and young workers 
themselves all play a large role in ensuring that young 
workers are protected from harm in the workplace [27]. 
Employers have a responsibility to protect young work-
ers by maintaining safe and healthy workplaces. This 
includes complying with safety, health, and child labor 
laws; closely supervising young workers and developing a 
good safety culture in which young workers can feel con-
fident expressing concerns; and delivering job-specific 
safety training [3]. Parents can help ensure their child’s 
safety by actively participating in educating themselves 
about child labor laws, talking with their child about their 
work, and helping them understand their right to a safe 
workplace. Educators can also play a key role in keeping 
young workers safe by incorporating school-based work 
experience programs, including worker safety and health 
curriculums in their course, and providing students with 
resources on occupational safety and health. Lastly, the 

young workers themselves can play a key role by being 
proactive in learning about labor laws and requesting 
safety training for specific workplace hazards. They can 
also refuse to perform unsafe tasks or work in unsafe 
conditions.

Resources for improving young worker safety
There are several freely available resources to help 
improve workplace safety for young workers. Talking 
Safety, which was developed and evaluated by NIOSH 
and its partners, is a free curriculum that helps teach-
ers and community-based job placement staff educate 
young workers about the basics of job safety and health 
[24]. This includes the identification of workplace haz-
ards, methods for addressing them, and their rights and 
responsibilities. An Alaska-specific curriculum has been 
developed and is readily available [28]. The #KeepTeen-
WorkersSafe media campaign was created to increase 
awareness and promote workplace safety and health 
resources for young workers, and help disperse informa-
tion to young workers, parents, teachers, and employers 
[29]. The National Young Worker Safety Resource Center 
(YWSRC) is a collaborative project of University of Cali-
fornia Berkeley’s Labor Occupational Health Program 
and the Education Development Center, Inc [30]. This 
resource center provides consultations and referrals for 
occupational health practitioners, training programs for 
teachers, follow up assistance, and media content about 
youth employment for small business organizations.

Limitations and future directions
The findings from this study are subject to a few limita-
tions. First, this study was unable to calculate injury rates 
due to the lack of high-quality workforce employment 
statistics by occupation or industry for young workers in 
Alaska. Some of the main limitations of using the United 
States or Alaska workforce employment estimates are 
that they do not include non-resident workers and the 
industry specific estimates are not broken down by age 
groups for specific NAICS or SOC codes. Although we 
were unable to quantify the risk of injuries for specific 
occupations or industries, our study describes the occu-
pations with the largest number of traumatic injuries as 
well as the types, causes, and severity of injuries. Addi-
tionally, it is likely young worker injuries in Alaska are 
being underreported. A study of Canadian young work-
ers found that over half of individuals who experienced 
a lost time injury reported the work-related injury to 
both their employers and a doctor while 27% failed to 
report the time lost injury to their employer or a doc-
tor [31]. Although, we are confident that the duplicates 
identified in this study are true duplicates, it is possible 
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that we missed some duplicates due to data being input 
incorrectly.

Future research could focus on young worker injuries 
and fatalities for high-risk groups of workers such as 
those in commercial fishing or seafood processing. Next, 
although this study used four different data systems, there 
are undoubtedly cases that were not reported or identi-
fied. It is expected that underreporting of work-related 
injuries occurs [31]. Factors related to underreporting, 
such as fear of reprisal, may be compounded in young 
and inexperienced workers. Finally, future research could 
also explore how young workers’ risk perception and 
acceptance of occupational injuries plays a role in the 
choice of high-risk occupations such as commercial fish-
ing. Target campaigns for young workers should also be 
developed to help them understand the importance of 
and to encourage injury reporting.

Conclusion
The results from this analysis highlight the need for 
additional outreach and intervention to prevent injuries 
to young workers in Alaska while also informing future 
research. Although young workers participate in a variety 
of different occupations in the US, a significant propor-
tion of the injuries to young workers in Alaska occurred 
in previously identified high risk occupations. Commer-
cial fishing, seafood production, construction and extrac-
tion, and personal care occupations had the highest 
percentage of injuries that required more than one day 
away from work. Future research should focus on deter-
mining the rates of injuries for young workers in Alaska 
by occupation and severity, as well as developing and 
evaluating interventions to prevent injuries.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889- 022- 14676-7.

Additional file 1. 

Acknowledgements
The authors would like to acknowledge the State of Alaska Department of 
Labor and Workforce Development, Division of Workers’ Compensation for 
providing the workers’ compensation and fisherman’s fund claims data used 
in this study.

Disclaimer
The findings and conclusions in this manuscript are those of the authors and 
do not necessarily represent the views of the National Institute for Occupa-
tional Safety and Health.

Authors’ contributions
RE and DL were responsible for study inception. RE was responsible for study 
development, data management, data analysis, interpretation/presentation 
of results, and manuscript drafting/editing. SC, LS, DL were responsible for 
study development, data review, analysis plan, interpretation/presentation of 

results, manuscript drafting and editing. All authors read and approved the 
final manuscript.

Funding
There was no funding for this study from any institution or agency.

Availability of data and materials
The data collected during this study will not be available from the correspond-
ing author upon reasonable request. The agreements between NIOSH and the 
State of Alaska Department of Labor and Workforce Development, Division of 
Workers’ Compensation does not include language about sharing any of the 
AFF or AKWC data with a third party. Richard Evoy can be contacted for data 
requests at qom1@cdc.gov.

Declarations

Ethics approval and consent to participate
The Human Research Protection Office of the Centers for Disease Control and 
Prevention determined this study was exempt research because its primary 
intent is surveillance for injury/illness control (IRB No. 0900f3eb81c3f976). 
This study was performed in accordance with all the relevant guidelines and 
regulations.

Consent for publication
Not applicable.

Competing interests
The authors would like to declare that there is no known contending financial 
interests or personal relationships that could affect the work reported in this 
paper.

Received: 13 June 2022   Accepted: 21 November 2022

References
 1. Guerin RJ, Reichard AA, Derk S, Hendricks KJ, Menger-Ogle LM, Okun 

AH. Nonfatal Occupational Injuries to Younger Workers — United States, 
2012–2018. MMWR Morb Mortal Wkly Rep. 2020;69(35):1204–9.

 2. Labor Force Share, by Age Group, 1998, 2008, 2018, and Projected 2028 : 
U.S. Bureau of Labor Statistics [https:// www. bls. gov/ emp/ graph ics/ 2019/ 
labor- force- share- by- age- group. htm]

 3. Young Worker Safety and Health | NIOSH | CDC [https:// www. cdc. gov/ 
niosh/ topics/ youth/ defau lt. html]

 4. Lucas DL, Lee JR, Moller KM, O’Connor MB, Syron LN, Watson JR. Using 
Workers’ Compensation Claims Data to Describe Nonfatal Injuries among 
Workers in Alaska. Saf Health Work. 2020;11(2):165–72.

 5. State Occupational Injuries, Illnesses, and Fatalities [https:// www. bls. gov/ 
iif/ oshst ate. htm]

 6. State of Alaska: Fiscal Years 2019–2023 Strategic Plan. In.; 2019.
 7. Nonfatal Injuries and Illnesses [https:// www. live. labor stats. alaska. gov/ 

injill/ index. cfm]
 8. Case SL, Moller KM, Nix NA, Lucas DL, Snyder EH, O’Connor MB. Work-

related nonfatal injuries in Alaska’s aviation industry, 2000–2013. Saf Sci. 
2018;104:239–45.

 9. Lincoln JM, Lucas DL. Occupational Fatalities in the United 
States Commercial Fishing Industry, 2000–2009. J Agromedicine. 
2010;15(4):343–50.

 10. Lincoln JM, O’Connor MB, Retzer KD, Hill RD, Teske TD, Woodward CC, 
Lucas DL, Somervell PD, Burton JT, Mode NA, et al. Occupational Fatalities 
in Alaska: Two Decades of Progress, 1990–1999 and 2000–2009. J Safety 
Res. 2013;44:105–10.

 11. Lucas DL, Kincl LD, Bovbjerg VE, Lincoln JM, Branscum AJ. Work-related 
traumatic injuries onboard freezer-trawlers and freezer-longliners operat-
ing in Alaskan waters during 2001–2012: Injuries on Trawlers and Longlin-
ers. Am J Ind Med. 2014;57(7):826–36.

 12. Lucas DL, Lincoln JM. Fatal falls overboard on commercial fishing vessels 
in Alaska. Am J Ind Med. 2007;50(12):962–8.

https://doi.org/10.1186/s12889-022-14676-7
https://doi.org/10.1186/s12889-022-14676-7
https://www.bls.gov/emp/graphics/2019/labor-force-share-by-age-group.htm
https://www.bls.gov/emp/graphics/2019/labor-force-share-by-age-group.htm
https://www.cdc.gov/niosh/topics/youth/default.html
https://www.cdc.gov/niosh/topics/youth/default.html
https://www.bls.gov/iif/oshstate.htm
https://www.bls.gov/iif/oshstate.htm
https://www.live.laborstats.alaska.gov/injill/index.cfm
https://www.live.laborstats.alaska.gov/injill/index.cfm


Page 20 of 20Evoy et al. BMC Public Health           (2023) 23:57 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 13. Moller KM, O’Connor MB, Lee JR, Lucas DL, Watson JR. Workers’ com-
pensation injury claims of aviation industry worker injuries in Alaska, 
2014–2015. Int J Circumpolar Health. 2020;79(1):1838163.

 14. Syron LN, Case SL, Lee JR, Lucas DL. Linking Datasets to Character-
ize Injury and Illness in Alaska’s Fishing Industry. J Agromedicine. 
2021;26(1):31–44.

 15. Syron LN, Lucas DL, Bovbjerg VE, Case S, Kincl L. Occupational traumatic 
injuries among offshore seafood processors in Alaska, 2010–2015. J Safety 
Res. 2018;66:169–78.

 16. Syron LN, Lucas DL, Bovbjerg VE, Kincl LD. Injury and illness among 
onshore workers in Alaska’s seafood processing industry: Analy-
sis of workers’ compensation claims, 2014–2015. Am J Ind Med. 
2019;62(3):253–64.

 17. Springer YP, Lucas DL, Castrodale LJ, McLaughlin JB. Work-related 
injuries in the Alaska logging industry, 1991–2014. Am J Ind Med. 
2018;61(1):32–41.

 18. Rudolphi JM, Berg RL. Injuries and illnesses to children in commercial 
fishing in Alaska: A brief report. Am J Ind Med. 2021;64(5):398–402.

 19. Alaska Workers’ Compensation Act Report of injury to division [http:// www. 
legis. state. ak. us/ basis/ statu tes. asp# 23. 30. 065]

 20. Workers’ Compensation [https:// www. labor. alaska. gov/ wc/]
 21. Fishermen’s Fund [https:// www. labor. alaska. gov/ wc/ ffund. htm]
 22. Alaska Trauma Registry [https:// www. dhss. alaska. gov/ dph/ Emerg ency/ 

Pages/ trauma/ regis try. aspx]
 23. Surveillance and Prevention of Occupational Injuries in Alaska: A Decade 

of Progress, 1990–1999 [https:// www. cdc. gov/ niosh/ docs/ 2002- 115/ 
pdfs/ 2002- 115. pdf ]

 24. CDC - NIOSH Industry and Occupation Computerized Coding System 
(NIOCCS) - NIOSH [https:// www. csams. cdc. gov/ nioccs/ Defau lt. aspx]

 25. OIICS Table of Contents [https:// www. bls. gov/ iif/ oshoi ics. htm]
 26. OIICS Code Trees [https:// wwwn. cdc. gov/ wisar ds/ oiics/ Trees/ Multi Tree. 

aspx? TreeT ype= Nature]
 27. NIOSH: Young Worker Injury Deaths: A Historical Summary of Surveillance 

and Investigative Findings. In. Edited by Perrit K. U.S. Department of Health 
and Human Services, Centers for Disease Control and Prevention, National 
Institute for Occupational Safety and Health, DHHS (NIOSH); 2017.

 28. Talking Safety - Youth at Work | NIOSH | CDC [https:// www. cdc. gov/ niosh/ 
talki ngsaf ety/ defau lt. html]

 29. #KeepTeenWorkersSafe | A Social Media Campaign [https:// www. keept 
eenwo rkers safe. org/]

 30. National Young Worker Safety Resource Center - https:// www. young 
worke rs. org [https:// www. young worke rs. org/ nywsrc/]

 31. Tucker S, Diekrager D, Turner N, Kelloway EK. Work-related injury under-
reporting among young workers: prevalence, gender differences, and 
explanations for underreporting. J Safety Res. 2014;50:67–73.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.legis.state.ak.us/basis/statutes.asp#23.30.065
http://www.legis.state.ak.us/basis/statutes.asp#23.30.065
https://www.labor.alaska.gov/wc/
https://www.labor.alaska.gov/wc/ffund.htm
https://www.dhss.alaska.gov/dph/Emergency/Pages/trauma/registry.aspx
https://www.dhss.alaska.gov/dph/Emergency/Pages/trauma/registry.aspx
https://www.cdc.gov/niosh/docs/2002-115/pdfs/2002-115.pdf
https://www.cdc.gov/niosh/docs/2002-115/pdfs/2002-115.pdf
https://www.csams.cdc.gov/nioccs/Default.aspx
https://www.bls.gov/iif/oshoiics.htm
https://wwwn.cdc.gov/wisards/oiics/Trees/MultiTree.aspx?TreeType=Nature
https://wwwn.cdc.gov/wisards/oiics/Trees/MultiTree.aspx?TreeType=Nature
https://www.cdc.gov/niosh/talkingsafety/default.html
https://www.cdc.gov/niosh/talkingsafety/default.html
https://www.keepteenworkerssafe.org/
https://www.keepteenworkerssafe.org/
https://www.youngworkers.org
https://www.youngworkers.org
https://www.youngworkers.org/nywsrc/

	Traumatic injuries among Alaska’s young workers: Linking cases from four data systems
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Case definition
	Data sources
	Alaska workers’ compensation
	Alaska fishermen’s fund
	Alaska trauma registry
	Alaska occupational injury surveillance system

	Data preparation and coding
	Linking datasets
	Analysis

	Results
	Characteristics of young worker injuries and fatalities
	Injuries by occupation
	Occupation and injury characteristics
	Occupation and injury severity for workers’ compensation claims
	Characteristics of fatal injuries

	Discussion
	Importance of linking multiple data systems
	Comparison to injuries among all US young workers
	Comparison to injuries among all ages of workers in Alaska
	Commercial fishing and seafood processing workers
	Recommendations for preventing injuries
	Resources for improving young worker safety
	Limitations and future directions

	Conclusion
	Acknowledgements
	References


