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Surveillance for Nonfatal Work-Related Injuries

in Alaska, 1991-1995

Bradley J. Husberg, BSN, MSPH,'* George A. Conway, MD, MPH,!
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Historically, Alaska has had an occupational fatality rate five times greater than that for the
United States. This article reports recent surveillance results for hospitalized nonfatal
work-related injuries in Alaska, using the population-based Alaska Trauma Registry (ATR)
from 1991 through 1995. The fishing, construction, and logging industries led with the highest
number of reported cases in the ATR. Workers in the logging, water transportation, and wood
product manufacturing industries had the highest injury rates. Cause, severity, type, and body
region of injury were examined for each target industry. For industries with the highest
numbers and rates of injuries, in most cases, falls were identified as a common cause of
injuries. A fractured bone was the most common type of injury, and the extremities were the
most common body region affected. The ATR has proved to be a reliable tool for work-related

injury surveillance and will be helpful in planning research priorities and targeting injury
prevention effortsAm. J. Ind. Med. 34:493-498, 1998.© 1998 Wiley-Liss, Inc.
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INTRODUCTION

fatalities were found in the fishing, logging, and aviation
industries [Helmkamp et al., 1992; Centers for Disease

From 1980 to 1989, Alaska had the highest rate of argontrol and Prevention, 1993a, 1993b, 1994, 1997a, 1997b].
state for occupational fatalities, with 34.8 deaths per 100,00Bese data have been instrumental in surveillance and
workers in all industries, five times higher than the U.Srevention of worker deaths in Alaskan workers.
average of 7 deaths per 100,000 workers for the same time This article reports recent surveillance results for nonfa-
period [Centers for Disease Control and Prevention, 1993k4l work-related injuries in Alaska, using the Alaska Trauma

In 1991 the National Institute for Occupational SafetRegistry (ATR) for the five year period beginning January
and Health (NIOSH) established an office in Anchorage, 991 through 1995. Hospitalized nonfatal injuries come
focus on work-related fatalities in Alaska. Detailed informawith a high cost, suffering, lost work, and potential perma-
tion from fatal injury investigations in Alaska were gatheregent disability that have an impact on workers and employ-
and entered into the Alaska Occupational Injury Surveikrs in Alaska. We feel this is an important area to focus on
lance system. The highest incident rates of occupationajury surveillance and prevention. Our intent is to examine
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the industries listed in the ATR and identify those industries
with the highest nonfatal injury incidence rates, then further
examine the injuries to workers in those industries for injury
prevention planning purposes.

METHODS

The ATR is a population-based trauma registry that
collects information from all 24 acute care hospitals in
Alaska. The database consists of seriously injured patients
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admitted to any Alaskan acute care hospital. The ATR @iteria used by the National Institute for Occupational
maintained by the Alaska Department of Health and Socig@hfety and Health [Centers for Disease Control and Preven-
Services, Division of Public Health, Community Health antion, 1993b]. These guidelines include all injuries that occur
Emergency Medical Services Section. One of the strengtths employers’ premises except if the worker is engaged in
of the ATR is the ability to use population data to calculatgcreational activities for personal enjoyment or if the
incidence rates. The ATR is one of the first statewidgerson is a visitor for nonwork purposes. Injuries that occur
population-based trauma registries in the United States. off employer premises are not included unless the person
With 151 data elements, the ATR has been designed f@rworking for pay or compensation (including at home),
and is extensively used as a quality assurance and ass@gstking as a volunteer (EMS, firefighter, law enforcement),
ment tool for prehospital and hospital patient care. The AT{gorking in a family business (including family farm),
is also used for injury surveillance and prevention, witfayeling on business, or engaged in work activity where the
approximately 69 data elements that have previously begihicle is considered the work environment.
used for this purpose [Johnson et al., 1992; Kilkenny et al., gor our analysis, cause of injury is taken from the
1992; Warren et al., 1995]. . . ICD-9-CM “E Code” field in the ATR. The “cause of
Criteria for a case to be entered into the ATR includgy " category can be useful in assessing the environment
patients who have sustained injuries described by the, ng the worker when the injury occurred (e.g., if the
International Classification of Diseases, 9th Revision, Clinjy, ker was using a machine or struck by an object). In the
cal Modification (ICD-9-CM) diagnosis code of 800.00-arR the E Code is complemented by an additional data
995.89 (traumatic Injuries, poisoning, enwrc_mm_ental eﬁeld, the injury description narrative, to further reveal
fects), and who are either admitted to a hospital in AlaSkﬁ’rformation on events surrounding the injury. Information

transferred to a hospital with a higher level of care, %6r both type of injury and body region were taken from the

declared dead in the emergency department (ED). Patier&s_)_g_CM N Code (discharge medical diagnosis) field in
who are excluded from the ATR include those who have n%e ATR ’

been treated within 30 days following injury, those admitted The 1985 revision of the Abbreviated Injury Scale

fo_r qbservauon only, and_those with preexisting chroni AIS) [Association for the Advancement of Automotive
injuries who are entered into the ATR once and not far,

o edicine, 1985] is used to classify injury severity in the
subsequent admissions. . o

. . e . . ATR. The AIS scoring system ranges from one to six, with a
Trauma registry cases are identified and information

abstracted either concurrently or retrospectively (after pg(_:ore of one corresponding to a minor injury and a score of

tient discharge) by nursing or medical records personnel‘cl'H( being a virtually unsurvivable injury. A computerized

each hospital. Data are recorded either on a data abstracfiy pmatic mapping system built into the ATR system

work sheet or into a proprietary computerized traumzp ware [Cales, 1986a] converts ICD-9-CM N Codes into

registry program [Cales, 1986b]. The data worksheets, an AIS score. The maximum AIS score for fche most severe
computer diskettes, are then sent to the Alaska Departm&HETY (Py N Code) the patient sustained is used for our
of Health and Social Services for entry into the ATR. Th@nalysis. We considered those injuries having an AIS score
data are then cleaned and coded in preparation for analydisthree or greater (high risk for permanent physical
using a proprietary trauma registry computer prograffilPairmentor death) as being severe. _
[Cales, 1986a]. In addition, the ATR data are sent to the BY €xamining the type, body region, and severity of
National Institute for Occupational Safety and HealtHNUry we can prioritize areas for injury prevention planning.
Division of Safety Research, Alaska Field Station where thid€ type of injury category can be used to assess the severity
work-related surveillance data undergo additional cleaniny, injury for prioritization purposes (i.e., open wound vs.
coding, analysis, and linkage to data obtained from oth@fmputation). The “body region” category identifies the
sources. target of the injury-producing force. This information can be
Currently three fields in the ATR contain information or/sed to prioritize prevention measures and to identify areas
work-related cases. These fields include: if the injury % guard machines or parts of the body that may need
“work-related” (yes/no/unknown), a brief “occupation de-additional protection. The body regions used are head/neck/
scription” in narrative form, and a two digit industry codespine, chest/abdomen/pelvis, upper extremities, and lower
for 11 previously identified target industries in Alaska. Thextremities. The head, neck, and spine areas have been
target industries listed in the ATR include air transportatiogombined to provide a focus on actual or potential central
construction, commercial fishing, land transportation, logiervous system injuries. Severe injuries are an area of focus
ging, military, mining, oil/gas, seafood processing, watdrecause they are likely to result in the most suffering and
transportation, and wood product manufacturing. To qualifjisability.
as a work-related case, the injury has to comply with the Denominator data for industries were collected from
Operational Guidelines for Determination of Injury at Worksarious sources. Fishing industry workforce estimates were
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calculated by NIOSH to be approximately 17,400 full-tim@ABLE I. Alaska Trauma Registry, Nonfatal Work-Related Injuries
equivalent workers each year [Centers for Disease ContbglAge Groups, 1991-1995
and Prevention, 1993a]. Fishermen in Alaskan waters often

are from out of state, and this incursion was taken intge group Number of injuries %
account in our worker population estimate. Alaska military

population estimates were provided by the Alaska Depart-9 2 0.08
ment of Labor [Williams, 1996]. The seafood processintp-19 89 3.73
industry worker estimates, comprising Standard Industrizi-29 704 29.53
Classification codes 2091 and 2092, were provided frosn-39 736 30.87
unpublished data by the Alaska Department of Labotg-49 520 21.81
Research and Analysis Section. The remainder of the59 242 10.15
industry population estimates were supplied by the Alaske-69 81 3.40
State Department of Labor Annual Employment and Earme-79 9 0.38
ings Summary Report [Alaska Department of Labor, 199%80 1 0.04
1992, 1993, 1994, 1995]. These estimates are given Tasl 2,384 99.99

annual average monthly employment estimates. The annuat

estimates are then totaled for the five-year study period for

each industry and used as our denominator. All rates are

eXpr.IE.ﬁ:f: Zfeagnat‘)\\/;;aﬁ]rii?;t?ouri rt::\)t(ihpee;_lr(l)?o Oﬁc;;kzr:’a thEXCIU,deq from the remainder of thi's .an.alysis, leaving 2,384
denominator information. The industry categories in theoSpltallzed nonfatal work-related injuries.
ATR are limited to the industries initially targeted when AT
data collection began. Beginning in January 1997, the A
work-related fields have been expanded to include compre-
hensive industry and occupation categories correlating wi‘}ﬂu

those ofthe U.S. Department of Commerce, 1990, Bureau ears. Age distribution is displayed in Table I. An analysis of

the CEinSUf ;nr(jtl;ISt%i{Ij}?dr Ocilépa“rﬁrr;c?dielsﬁ hing industry 8¢ distribution reveals that 1,794 (75%) of those injured
ceptortne ary and commercial fishing Industry o .o white, 269 (11%) Alaska Native, 88 (4%) Asian/Pacific

theff availlabled densmina_}tﬁ_r infolrdn]atic(;n does not i.ndu.dl%lander 63 (3%) Black, and 170 (7%) were categorized as
self-employed workers. This could lead to an overestimation ’ ’ . s
of the incidence rates, particularly in the Alaskan constru%—nknown' Two cases appeared in the youngest, 0-9-year age

. o . o roup. One of these injuries occurred in the commercial
tion and logging industries. However, the ability to emplo P )

. . X . 1jshing industry, in which a child fell into the hold of a
populguon—based injury rates is a strength of this Statew'#ghing vessel and received a concussion. The other injury
Survg'ﬂ?rgzi Sytsrinc]).nl worker population estimate aVa“i_nvolved a child falling from a moving tractor at a dairy farm

Y, y e populat . and receiving abdominal injuries. Both of these incidents
able for the Alaska commercial fishing industry is measureh(?

. . ; ’ I i ies th f
in full-time equivalent (FTE) workers. The estimates for algav0 ved industries that are often owned and operated as a

ther industri the total ber of K loved" mily business in Alaska.
otherindustries are the total NUMDET OT WOTKErs EMpIoyedIn o 545 141 number of work-related cases has decreased
that industry. We were unable to gather additional informa,

tion to adiust FTE Kers t loved K N&ach year from 540 cases in 1991 to 374 in 1995. At this time
'on OS Jus ft\r/]v_ord_eﬁrs 0 empﬁyel WE.r erst _ordwctgve are uncertain of the cause of this trend. Possibilities
versa. because of this diierence, when looking at INOUStyY., 4o an actual decrease in the number of work-related

::nc]’l:;%]r;ﬁ;'gsﬁ; a?r?{i/f'sré\{éewvnirfhgogtﬁglﬁrt]?jlf;r:i]g:re th%m‘atal injuries, the recent shift of hospitals to treat more
g ihjury " patients on an outpatient basis for nonsevere injuries, and an
ATR data collection problem.

atient Demographics

Males accounted for 90% (2,153) of the work-related
ries. The mean age of workers injured in the ATR was 36

RESULTS
Industry Analysis

From January 1991 through December 1995, the ATR
contains information for 20,842 injuries. Of these injuries, Commercial fishing leads all industries, with the highest
2,421 (12%) were classified as “work-related” and 97 weraumber of reported work-related ATR injury cases (390),
entered as being of “unknown” work status. The unknowifollowed by construction (365) and logging (215). When
entries were not considered in our evaluation. incidence rates were calculated using currently available

Of the ATR cases, 37 workers died as a result of theimdustry data, the industry rank order change considerably,
injuries, with 28 expiring in the ED, 6 in an intensive caravith logging, water transportation, and wood product manu-
unit, and 3 in a hospital operating room. These victims afacturing industries having the highest rates (Table II).
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TABLE Il. Alaska Trauma Registry, Number of Injuries and Injury Rate extremities. Fractured bones themselves can be serious

by Industry Category (especially to the femur, pelvis, or vertebrae) and long-term

disabling injuries or accompanying additional injuries (e.g.,

1991-1995 Average annual brain trauma, skull fractures) would give them a high

Industry ATR injuries injury rate/100 workers  priority for injury prevention efforts. Further research and

recommendations could focus on the use of highly mecha-
Logging 215 2.50 nized harvest methods where the operator sits in an enclosed
Water transportation 118 1.33 cab while a large arm grasps, cuts, and lays the tree
Wood product manufacturing 30 0.94 horizontally on the ground. Integrated head, ear, and eye
Construction 365 0.63

protection as used in the Nordic nations'yvmen, 1993]

Mining 30 054 should also be considered and evaluated for use in Alaska.
- . o
Fishing _ 390 045 In the water transportation industry, falls were the cause
;am: tr:nSpona"_on 122 82; of the majority of injuries in the ATR. The injury narrative
ealood processing ' field revealed that falling while on stairs or ladder, or into the
Oil and gas 99 0.21 . .

_ _ hold of a vessel, were frequent causes of injury. High seas
Air transportation 69 0.19 . . . .

" and ice were also mentioned frequently in the injury
Military 202 0.18

narratives. A fractured bone was the most common type of
injury and the lower extremities were the most common
body region mentioned. Using this information, further
investigations will be focused on injury prevention strate-
Cause, Body Region, and Severity gies for falls while onboard vessels.
of Injury The majority of injuries in the wood products industry
were caused by machinery and falls. Saws were the most
Table I1I shows work-related injuries by industry andtommon device associated with injury. Fractured bones and
cause. The industries included in this table are those with tgﬁ]putations to/of the upper extremities were the most
highest incidence rates and/or number of injuries. Highlight$mmon types of injuries. Further research could examine

include th_e high n_um_ber_of falls in constru_ction, machiner’mjury prevention strategies for working with machinery in
and falls in the fishing industry, and being struck by agig industry.

object while logging. Severe work-related injuries by indus-  gomewhat surprisingly, falls were the leading cause of

try and cause are also shown in Table lll. The samg,coq injuries in the commercial fishing industry (Table

highlights mentioned above continue to stand out for tr]ﬁ). Falls most often occurred into holds, through open

SEVere injures. L . hatchways, and as a result of slipping on ladders and
With the high number of fall injuries in the ConStrUCt'OTﬁsngways Machinery ranked a close second as a cause of

aDenominator measured in full-time equivalent workers.

industry, we examined the severe injuries and which bo S (o -
region was injured. Falls caused 18 injuries to the he nfatal injuries. “Crab pots” (baited cages weighing up to

neck, or spine followed by 15 to the chest, abdomen, or0 Ib) qnd a “crab pot. If’;\u'ncher were listed as bglng
pelvis, 13 to the lower extremity and six to the uppe'rnvmvec.i n a numper of INJUTIES. A crab pot launcher is a
extremity. hydraulic lift that raises and tilts the pot over the tgp of the
gunwale, to be slid into the water. Fishing nets, lines, and
DISCUSSION winches were also repeatedly mentioned. The upper extrem-

ity was the body region afflicted most often. Severe injuries
Our priority industries for nonfatal injury preventionin the fishing industry were more likely to have been caused
planning are those recognized in our analysis with tfy falls and machinery. Causes of nonfatal injuries in the
highest injury incidence rates: logging, water transportatiopommercial fishing industry differ greatly from the vessel
and wood product manufacturing, as well as fishing arfd@bility and person overboard risk factors causing the
construction, which resulted in the largest number of injunajority of fatal injuries.
ries. The insights provided by the nonfatal injury data
In the Alaskan logging industry, the majority of theprovided by the ATR for the Alaska fishing industry are
injuries were caused by being struck by an object followesiriking. While work-related fatalities in this industry are
by falls (Table Ill). The objects most commonly strikingalmost entirely attributable to hypothermia and cold-water
workers were trees, logs, or limbs. Other causes responsi@itewning [Centers for Disease Control and Prevention,
for injury included machinery or cables used to transpo#993a, 1997b], the role of machinery and falls will be very
logs. The most common type of injury was a fractured bonimportant to address for reducing nonfatal injuries. One
and the body region most commonly injured was the low@nportant area of overlap in the etiology of fatal and nonfatal
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TABLE Ill. Work-Related Injuries and Severe Injuries (AIS = 3) by Industry and Cause, Alaska, 1991-1995

Cause of all injuries (cause of severe injuries)

Industry Fall Machinery Struck by Cut/Pierce Overexertion
Construction 179 (52) 63 (21) 40 (12) 13 (1) 5(1)
Logging 27(7) 14 (1) 54 (17) 14 (1) 3(0)
Fishing 94 (23) 92 (32) 14 (1) 16 (1) 4(0)
Wood products 10 (3) 10 (3) 0(0) 1(0) 3(0)
Water transportation 56 (17) 18 (6) 3(2) 0(0) 1(1)

injuries in fishing is ensnarement of an extremity in linegion. We also look forward to seeing other data published in
which caused 9 (29%) of the 31 man-overboard deathsadther states and compared to our study.
Alaskan commercial fishing during 1991-1996 [Centers for The Alaska Trauma Registry is continually evolving
Disease Control and Prevention, 1997b], and to which argo a high-quality injury surveillance tool, useful for injury
attributed many of the serious nonfatal injuries sustained pyevention planning. In addition to the improvements men-
this workforce. Our future research will focus on protectingjoned above, recent changes include formalized data abstrac-
the worker from nets, lines, and onboard machinery in ther training and data entry directly into computer (rather than
fishing industry. a paper worksheet) for all hospitals. These recommendations
Construction-related injuries were most frequently attritend changes will facilitate higher sensitivity and quality of
utable to falls, followed by machinery and being struck bthe data.
objects (Table IIl). ATR narrative fields reveal a repetitive  Concerted efforts are now being made to prevent
pattern of falls from ladders, scaffolding, and roofs leadingork-related injuries in Alaska. In 1991, NIOSH cofounded
to these injuries. Machinery-related injuries were attributhe Alaska Interagency Working Group for the Prevention of
able to a much broader range of machines, ranging fro@tcupational Injuries, which includes the Alaska Depart-
crush injuries by heavy earthmoving equipment to lacerezent of Labor, the Alaska Department of Health and Social
tions and amputations by handheld power tools. The lowBervices, the National Transportation Safety Board, the U.S.
extremities were the most frequent body region injured, witoast Guard, the Federal Aviation Administration, the U.S.
the upper extremities following closely behind. In thd-orest Service, the National Institute for Occupational
construction industry, 38% of all injuries were to the headgafety and Health, and the Occupational Safety and Health
neck, spine, chest, abdomen, and pelvis, while among sevAdministration. The working group currently has four
injuries, a much higher 59% were to these body regions. Themmittees focusing on preventing deaths and injuries in
frequency with which falls from heights are implicated iraviation, commercial fishing (particularly crabbing), commer-
construction injuries supports much greater attention beio@l diving (vessel repair and dive fisheries), and the
paid to fall protection for Alaska’s workers in the construceonstruction industry.
tion trades. Additional attention should also be paid to Current data from the ATR are useful for estimating
Alaska-specific risk factors (e.g., lack of daylight in wintemjury rates and trends in Alaskan workers. Our analysis has
along with persistent snow and ice) pertaining to falls. identified specific high-risk industries, causes, and types of
Surveillance studies for nonfatal work-related injuriegjury. This information will assist us to design controls and
can acquire data from many sources, including hospitahining to decrease the number of traumatic injuries in these
records, workers compensation records, and the Bureauirafustries.
Labor Statistics. These studies can also have various case
definitions that could include any workers seen at a mediREFERENCES
clinic to only those who have been admitted to a hospital.
Given the different data sources and case definitions usedska Department of Labor (1991): Employment and earnings summary
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We look forward to sge!ng more F)f these tra_ur_na reglsmg\ﬁiska Department of Labor (1994): Employment and earnings summary
used for work-related injury surveillance and injury preveneport. Research and Analysis Section. Juneau, Alaska.
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