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Comparison of Finger, Hand, and Wrist Injuries in the
US Air Force to US Workers

Melody Gwilliam, MPH, MSJ, Scott Hendricks, MS, Christina Socias-Morales, DrPH, Bruce Burnham, DVM, MPH,
Harold Gomes, MStat, Audrey Reichard, MPH, and Heidi Stallings, MPH

Objective: Fingers, hands, and wrists (FHW) are the most frequently injured
body parts in work-related injuries. This study described and compared FHW
injuries among enlisted, officer, and civilian US Air Force (USAF) personnel
to those in the US workforce. Methods: All work-related, noncombat FHW in-
juries (21 lost workday) and demographics among USAF personnel and US
workforce (2008-2018) were included. The USAF FHW injury rates were
age adjusted to the US employment and compared by sex, source, event, and na-
ture of the injuries. Results: Finger, hand, and wrist injuries were significantly
lower among the USAF personnel and among females. In both populations,
FHW injuries from falls were higher and increased with age group among fe-
males. Males had higher overall FHW injuries from contact with objects and
equipment. Conclusions: Prevention efforts should focus on understanding risk
factors and sharing successful prevention activities.

Keywords: finger, hand, wrist, enlisted, officers, civilian, military, occupational
injuries

LEARNING OUTCOMES

o [dentify the leading natures, sources, and events related to
finger, hand, and wrist injuries among the US Air Force per-
sonnel and US workforce and use those to propose the de-
velopment of more specific research and prevention efforts.

e Compare finger, hand, and wrist injuries between US Air
Force personnel and US workforce and identify areas of sim-
ilarity where prevention efforts can be shared.

OBJECTIVE

Fingers, hands, and wrists (FHW) are anatomically complex
and injuries to FHW can impair a worker’s function not only at work
but also in their daily life activities at home. Impairments from FHW
injuries can result in not only physical difficulties but also social and
emotional impacts and lead to a decreased quality of life. The high rate
of FHW injuries continues to be a challenge for occupational safety
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across the country. Fingers, hands, and wrists were the most commonly
injured body part among work-related emergency department visits and
the second most common body part injured among all emergency de-
partment injury visits in the United States (US).'™ Fingers, hands,
and wrists are also among the most frequently injured body parts in
the US military.*® They are one of the most costly injuries and most
of those costs are related to lost workdays.> While most FHW injuries
have a short recovery period, these injuries can result in long periods
of rehabilitation, impact combat readiness among active-duty military,
and can even lead to permanent or partial disability.”

There is a dearth of research on FHW injuries. To develop ef-
forts aimed at preventing FHW injuries and understanding the risk fac-
tors involved in FHW, the US Air Force (USAF) worked collabora-
tively with the National Institute for Occupational Safety and Health
(NIOSH) to examine FHW injuries occurring in the USAF. The objec-
tive of this exploratory study was to broadly understand FHW injuries
as a leading injured body part in the USAF (enlisted, officer and civil-
ian) and how these injuries compare with the US worker population.
While this article does not present solutions, this first step is necessary
to understanding how future prevention methods can be prioritized
through a comparison of the workplace for FHW injuries among these
two populations.

METHODS

This study examined nonfatal work-related FHW injuries across
two surveillance systems from 2008 through 2018: the Air Force Safety
Automated System (AFSAS) and the Bureau of Labor Statistics (BLS)
Survey of Occupational Injuries and Illnesses (SOII). Fiscal year
(October 1 to September 30) was used to select FHW injuries from
AFSAS for the study timeframe while calendar year was used for SOIIL.
While this approach created a small time discrepancy between the two
data sets, it allowed for analysis of the greatest number of data years
and matched timeframes previously used when reporting analyses from
the respective data sets.

Air Force Safety Automated System (AFSAS)

The event and injury surveillance system, AFSAS, captures
USAF military and civilian work-related mishaps, which are reported
by local safety professionals. The Department of Defense Instruction
policy 6055.07 outlines the requirements for mishap notification, in-
vestigation, reporting, and record keeping injuries to be reported.® In
the US military, mishaps are defined as an injury to a person or prop-
erty damage resulting from an unplanned event.”'® The mishap events
obtained in AFSAS are unintentional injuries and therefore exclude
suicides, homicides, or combat-related injuries. This analysis was lim-
ited to USAF enlisted, officer, and civilian personnel. This data set
does not include enlisted and officer personnel completing basic mil-
itary training. The inclusion and exclusion criteria of AFSAS are listed
in Figure 1. Mishaps that resulted in property damage but resulted in
no injury were excluded from this analysis. Mishap events can include
multiple personnel injured in an event; this study included all person-
nel injured in the event and was not limited to just the primary person
injured in the event. The AFSAS includes on- and off-duty mishaps
among active-duty military personnel and only on-duty mishaps for
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» Work-related injuries

* Unintentional injuries

* On-duty injuries

* Enlisted, officer, and civilian personnel
* Class A through C mishaps

* All persons injured in a single incident

+ Category: ground, aviation and motor vehicle injuries

* Body part injury for "finger" and "hand/wrist"

Excluded

* Intentional injuries (suicides, homicides, or combat)

* Off duty injuries

* Basic training (collected in another dataset)

* Class D & E mishaps

+ Mishaps that resulted in property damage and had no injury
* Category: afloat, deficiency, space, weapons and workplace violence injuries.

FIGURE 1. The AFSAS FHW injuries inclusion and exclusion list.

civilian personnel. Because this study is related to work-related injuries,
the data were limited to on-duty injuries for military personnel. Since the
commencement of the study, mishap Class costs have changed and will
continue to change. Mishaps captured include USAF Class A-E mis-
haps: Class A resulting in fatality, 100% permanent disability or more
than $2 million; Class B resulting in permanent partial disability or more
than $500,000; Class C resulting in at least 1 day away from work be-
yond the day of injury; Class D resulting in medical treatment beyond
first aid; and Class E resulting from minor injuries and close calls.""
In the AFSAS, Class E injuries are not required to be reported; however,
they allow for Air Force—wide tracking and trending purposes in support
of mishap prevention efforts or to meet OSHA recordkeeping require-
ments. This analysis was limited to injuries resulting in at least 1 day
away from work (Class A, B, or C). The analytic sample was also lim-
ited to injuries in the categories: ground, aviation, and motor vehicle. In-
jury categories excluded from analysis are those related to afloat,
weapons, and workplace violence related injuries. Because the AFSAS
does not routinely include events related to criminal activity, self-harm,
or worker dependents, workplace violence—related injuries were ex-
cluded. Afloat and weapons-related injuries were excluded because they
are related to military unique tasks. Finger, hand, and wrist injuries were
coded based on the body part of injury for “finger” and “hand/wrist.”
Finger, hand, and wrist injuries were combined because hand and wrist
injuries can affect the use of fingers and there could be coding inconsis-
tencies with how finger and hand/wrist injuries were coded (eg, knuckle
injuries could be coded as finger in some and hand/wrist in others).

Survey of Occupational Injuries and llinesses (SOII)
The SOII is collected from employers by the BLS and provides
national estimates of detailed characteristics of reported nonfatal inju-
ries and illnesses, involving at least 1 day away from work. These data
are collected annually from a sample of apProximately 230,000 pri-
vate, state, and local government employers.'>'> The sample selection
uses employment sources, largely the Quarterly Census of Employment
and Wages."® It includes wage and salary workers, self-emplo?/ed,
part-time workers, and unpaid workers in family run enterprises. >
The stratified sample created covers all employment in the US, with
a few notable exceptions. Federal government workers, self-employed
workers, volunteers, and workers on farms with 10 or less employees
are not included in the SOII data set. Selected establishments provide
information on summary case counts for OSHA recordable cases that
involved days away from work; however, larger establishments provide
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a subsample of cases that occurred in a specific period to reduce the
reporting burden.'® The sample of cases is collected by state agencies
from employers on behalf of BLS.

For this analysis, the SOII was limited to all cases among
workers 16 years or older to match the USAF population. All FHW in-
juries in SOII from 2011 to 2018 were obtained from BLS through a
data request, which included data on age, sex, event, source, and na-
ture of injury. An additional SOII data request provided event, source,
and nature of injury for all FHW injuries for the study time frame of
2011 to 2018; earlier data (2008—2010) were not available for analysis.

Measures

Air Force Personnel Population

The demographic data for the USAF were obtained from the
USAF Interactive Demographic Analysis System (IDEAS). The per-
sonnel data in the IDEAS are updated monthly and capture the entire
USAF population. Annual counts by age and gender for enlisted, officers,
and civilian personnel were obtained in this study for 2008 through
2018, inclusively. Job series codes, which identify occupations, were
used to identify enlisted, officers, and civilian personnel.

United States Civilian Worker Population

Annual denominator data were extracted from the BLS Current
Population Survey (CPS) for 2008 through 2018. The CPS is a monthly
survey used to create a nationally representative estimate of the civilian
noninstitutionalized labor workforce. The CPS estimates were limited to
state government, local government, and private employees because the
SOII excludes federal and self-employed workers.

Statistical Analysis

Rate and Adjusted Rate Calculations

Injury rates were compared between the USAF enlisted, offi-
cers, and civilian personnel to the US workforce population for 2008
through 2018. In addition, event, source, and nature of injury were
compared between the USAF and the US workforce population for
2011 through 2018. The USAF rates were calculated per 10,000
workers using the population numbers from the USAF IDEAS. The
US population rates were calculated per 10,000 workers using the pop-
ulation estimates from CPS. The USAF rates were age adjusted to that
of the US population and examined by sex. The rates for AFSAS were
calculated using PROC SURVEYMEANS in SAS 9.4 using direct age
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adjustment and were examined by sex and year. Unadjusted confi-
dence intervals (Cls) for the AFSAS were calculated assuming a
Poisson distribution with mean and variance equal to the number of in-
juries for a specific calculation.

The annual SOII US workforce FHW cases for years 2008
through 2018 were summed, and some age groups were collapsed for
analysis because of insufficient sample size (ie, 16—19 was combined
with 2024 and 55-64 was combined with 65 and over). The annual rel-
ative standard errors obtained from the SOII were used to calculate the
95% CI of injuries. The SOII FHW event (the way the injury or illness
occurred), source (What was responsible for producing or inflicting in-
jury), and nature (physical characteristics of the injury) data were
aligned to the AFSAS data set for 2011 through 2018 where possible
(Table 1). The SOII injuries and illnesses were coded using the Occupa-
tional Injury and Illness Classification System (OIICS), Version 2.01.'4
The variable injury mechanism from AFSAS lists the way the injury oc-
curred and was matched to the OIICS event codes for falls and contact
with objects and equipment. Additional injury events did not have
enough injuries to be reportable and were therefore excluded from analy-
sis. The variables object type tier 1 and object type tier 2 from the AFSAS
lists what produced or inflicted the injury and were matched to the OIICS
source codes for the following: containers, furniture, and fixtures; machin-
ery; parts and materials; tools, instruments, and equipment; and vehicles.
The AFSAS variable injury type was matched to the OIICS nature codes

for burns, contusions, crush, fracture, sprains and strains, and open
wounds. Some nature of injury groups were collapsed or excluded from
the analysis because of the small number of injuries.

Trend Modeling

To evaluate time trends, generalized linear models were used
with a log link function and a negative binomial error structure.
Generalized estimating equations (GEEs) were also used in this model
to adjust for serial correlation using an autoregressive, AR1, structure
by year. The number of FHW injuries were modeled as a function of
sex, age category, personnel, and year. An offset using the logarithm
of the number of workers in each respective strata was used so that
rates were modeled. Separate models were constructed for the USAF
data and the US worker data. Rate ratios (RRs) were calculated by
exponentiating the parameters for each variable in the models. The av-
erage annual percentage change in rates was calculated as (RR — 1) x
100% using the RR for year. All models were estimated using PROC
GENMOD in SAS 9.4."

RESULTS

Demographics
The total number of reported FHW injuries in the US workforce
from 2008 through 2018 was greater than 2 million. The US workforce

TABLE 1. Nature, Event, and Source Matching between the AFSAS and the BLS Occupational Injuries and llinesses Classification

System (v2.01)

Source

AFSAS
Object type tier 1 and Object type tier 2

SoI1
OIICS codes

Containers; furnishings/appliances

2 Containers, furniture and fixtures

Construction/building materials, directed energy device; electrical/communications

equipment; ground based space systems; ground control station;

nonpowered AGE; PYRO/CART/CAD-PAD; powered AGE; towed equipment;
calibration equipment; cart/dolly; cleaning equipment; crowbar/pry bar/breaker

bar/cheater bar; garden tool; hammer; jack; manual hand tool, other; ramp,
portable; saw; screwdriver; sewer cleaner (snake); shovel/spade; wrench

Aircraft/RPA component; airfield/airfield components; bomb components; buildings
and structure components; buildings and structures; missile components; roadway/

roadway components; vehicle components; aircraft/RPA Engine

Ammunition; bomb rack/launcher/pylon; bomb/weapon; demolition explosives;

grenades/mines/GBS; handgun/rifle; missile/MSE; weapon/weapon system

support equipment; air compressor; air hose; auxiliary power unit (not AGE);
computer (and all components); cutting tool; drill; grinder; lathe (all); mechanical
machine, other; nail gun planer (all); powered hand tool, other; powered machine,
other; powered office machine, other; press; pump; riveter; sander; snow blower;

socket set/speed handle/ratchet; welder; winch

3 Machinery

4 Parts and materials

7 Tools, instruments, and equipment

Aircraft; vehicles; watercraft; remotely piloted aircraft 8 Vehicles
Event
Injury mechanism tier 1 first injury OIICS codes
Falls (not associated with running for aerobic training) 4 Falls, slips and trips
Objects; tools/machines 6 Contact with objects and equipment
Nature
Injury type—first injury only OIICS codes
Burns 184 Burns and other injuries—except fractures; 15 Burns and
corrosions
Contusion 143 Bruises—contusions
Crush 1,971 Crushing injuries
Fracture 111 Fractures

Sprains and strains

Open wound

123 Sprains—strains—tears without
1,231 Major tears to muscles—tendons—Iligaments
13 Open wounds; 131 amputations—avulsions—enucleations

AGE, Aerospace Ground Equipment; CAD, Cartridge Actuated Devices; CART, Cart; GBS, Ground Burst Simulators; MSE, Missile Support Equipment; PYRO, Pyrotechnic Device;

RPA, Remotely Piloted Aircraft; PAD/PADS, Propellant Actuated Devices.
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TABLE 2. Average Annual Demographic Characteristics of the US Workforce and USAF Population, 2008-2018

USAF
US Workforce All USAF Civilian Enlisted Officers

Characteristics n (%) n (%) n (%) n (%) n (%)
Total 120,747,838 474,470 152,957 258,162 63,351
Sex

Female 54,295,205 (45%) 108,614 (23%) 46,459 (30%) 49,698 (19%) 12,457 (20%)

Male 66,452,633 (55%) 365,856 (77%) 106,498 (70%) 208,465 (81%) 50,893 (80%)
Age group

1624 yr 13,695,355 (11%) 106,161 (22%) 2,822 (2%) 97,450 (38%) 5,888 (9%)

25-34 yr 28,877,406 (24%) 160,998 (34%) 20,892 (14%) 110,913 (43%) 29,192 (46%)

3544 yr 27,406,124 (23%) 97,383 (21%) 30,626 (20%) 45,535 (18%) 21,223 (34%)

45-54 yr 27,738,580 (23%) 67,741 (14%) 56,979 (37%) 4,248 (2%) 6,513 (10%)

255 yr 23,030,373 (19%) 42,188 (9%) 41,637 (27%) 16 (0%) 535 (1%)

population estimate annual average was 120,747,838 for the study period.
After applying exclusion criteria to AFSAS, 1720 FHW injuries were re-
ported during the 11-year study period. The USAF had an annual average
0f 474,470 enlisted, officers, and civilians for the study period.
Table 2 presents the age and sex distributions for both the
USAF and all US workers. For the USAF, enlisted made up more than
half (54%) of the study population and the large majority were youn-
ger than 35 years (81%) and male (81%). Officers were a much
smaller proportion of the study population (13%) and more than half
were younger than 35 years (55%) and the majority male (80%).
While there are set age requirements for enlisted and officers joining
the USAF, there are no such requirements for civilian personnel. The
USAF civilian population was older (84%, 35 years and older) than
the enlisted personnel and officers. In contrast, the US workforce pop-
ulation was 55% male and only 35% were younger than 35 years.

Differences between FHW Injury Rates in US
Workforce and USAF

Finger, hand, and wrist injuries were significantly higher among
the US workforce (15.71 per 10,000 workers; 95% CI, 15.69 to 15.73)
compared with the USAF (3.30 per 10,000 workers; 95% CI, 3.14 to
3.45). Finger, hand, and wrist injury rates were significantly higher
among the US workforce male workers and female workers compared
with the USAF personnel (Table 3) even after age adjusting the USAF
rates. In addition, males in the US workforce and USAF civilian person-
nel had a significantly higher rate of FHW injuries than females. The
USAF civilian males had significantly higher rates of FHW injuries
compared with enlisted male personnel.

Finger, Hand, and Wrist Injury Source

All sources of FHW injuries among US workforce male workers
had significantly higher rates compared with US workforce female
workers (Table 4). The leading sources of FHW injuries differ between
US workforce and USAF personnel by sex (Table 4). The leading
source of FHW injury among US workforce female workers was from
containers, furniture, and fixtures with those aged 16 to 24 years hav-
ing the highest rate of injury (2.39 per 10,000 workers; 95% CI, 2.30
to 2.47). Tools, instruments, and equipment were the leading sources
of FHW injuries among US workforce male workers, and there was
a significant decreasing rate of injury with the increase in age group.
The leading source of FHW injuries among USAF female personnel
was from parts and materials with those older than 55 years having
the highest rate of injury (1.29 per 10,000 workers; 95% CI, 0.59 to
1.99). The rate of USAF female personnel FHW injuries from parts
and materials was higher than US workforce female workers. The lead-
ing source of FHW injuries among male USAF personnel was from ve-
hicles with personnel aged 16 to 24 years having the highest rate of in-
jury (1.49 per 10,000 workers; 95% CI, 1.20 to 1.78). Most FHW inju-
ries involving vehicles among USAF males were from aircraft (63.9%).

Finger, Hand, and Wrist Injury Event

The rate of FHW injuries from falls was higher among females
compared with males among both the US workforce and USAF per-
sonnel (Table 4). The rate of FHW injuries from falls was twice as high
among females in the USAF compared with males in the USAF. The
rate of falls increased with age group among females in the US work-
force and USAFE.

TABLE 3. Differences in FHW Injury Rates Between US Workforce and Age-Adjusted USAF by Sex, 2008-2018

No. injuries

Females

Rate per 10,000 (CI)

No. injuries

Males

Rate per 10,000 (CI)

All US workforce 744,810
All USAF 294
Civilian 135
Enlisted 148
Officers 11

Age-adjusted all USAF
Age-adjusted civilian
Age-adjusted enlisted

12.47 (12.44-12.50)

246 (2.18-2.74)
2.64 (2.20-3.09)
271 (2.27-3.14)
0.80 (0.67-0.93)
2.53 (2.14-2.92)
2.53 (1.83-3.24)
2.57 (1.36-3.77)

1,341,560 18.35 (18.32-18.38)
1,426 3.54 (3.36-3.73)
438 3.74 (3.39-4.09)
944 4.12 (3.85-4.38)
44 0.79 (0.75-0.82)

3.14 (2.81-3.46)
436 (3.72-5.00)
2.28 (1.72-2.85)

Note: “All USAF” includes officers, enlisted, and civilians. Age-adjusted rates were not calculated for officers since the group size was too small.

ClI, 95% confidence interval.
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TABLE 4. Source, Event, and Nature of FHW Injuries Among US Workforce and Age-Adjusted USAF Personnel, 2011-2018

USAF Age-Adjusted Rate
Females Males
Rate (CI) Rate (CI)

US Workforce Rate
Females Males
Rate (CI) Rate (CI)
Source
Containers, furniture, and fixtures 1.66 (1.64, 1.68) 1.82 (1.80-1.85)
Machinery 1.17 (1.15-1.19) 2.96 (2.93-2.99)

Parts and materials
Tools, instruments, and equipment
Vehicles

0.38 (0.37-0.39)
1.64 (1.61-1.66)
0.45 (0.44-0.46)

Event
Falls 1.81 (1.79-1.84)
Contact with objects 4.98 (4.94-5.03)
Nature
Burn 0.44 (0.43-0.45)
Contusion 0.93 (0.91-0.95)
Crush 0.25 (0.24-0.26)
Fracture 1.61 (1.59-1.64)
Sprains and strains 2.15(2.12-2.18)
Open wound 2.85(2.81-2.88)

2.82 (2.79-2.84)
3.98 (3.95-4.01)
1.05 (1.03-1.07)

1.50 (1.48-1.52)

12.20 (12.14-12.26)

0.55 (0.54-0.56)
0.88 (0.86-0.92)
0.90 (0.89-0.92)
2.55(2.52-2.58)
1.65 (1.63-1.67)
7.11 (7.05-7.16)

031 (0.11-0.51)
0.20 (0.10-0.30)
0.54 (0.14-0.93)
0.23 (0.08-0.38)
021 (0.05-0.37)

1.08 (0.09-2.07)
1.00 (0.58-1.42)

0.08 (0.00-0.16)
0.13 (0.06-0.19)
0.07 (0.02-0.11)
1.28 (0.66-1.89)
034 (0.12-0.56)
0.54 (0.39-0.68)

0.21 (0.16-0.25)
0.51 (0.31-0.71)
0.41 (0.30-0.53)
0.38 (0.27-0.50)
0.69 (0.41-0.98)

0.49 (0.30-0.68)
1.85 (1.29-2.40)

0.15 (0.06-0.24)
0.13 (0.07-0.19)
0.15 (0.09-0.20)
1.09 (0.79-1.38)
0.28 (0.23-0.34)
0.97 (0.72-1.22)

CI, 95% confidence interval.

The rate of FHW injuries from contact with objects and equipment
was significantly higher among males in both the US and the USAF. In
addition, the rate of FHW injuries from the event contact with objects
and equipment decreased with age group among US workforce males.

Finger, Hand, and Wrist Injury Nature

The leading nature of FHW injuries for the US workforce was
open wounds (Table 4). The US workforce males had an open wound
injury rate two and a half times higher than females in the US work-
force. Open wounds were the second leading nature of FHW injuries
among the USAF personnel with males having a higher rate of injury
than females. Fractures were the leading nature of FHW injuries
among USAF personnel. The rate of fracture injuries among females
was highest among those 55 and older (US workforce females 3.57
per 10,000 workers; 95% CI, 3.49 to 3.65; USAF females 2.57 per
10,000 workers; 95% CI, 1.59 to 3.56).

The USAF male personnel had a rate twice as high as the USAF
female personnel for crushing FHW injuries. The US workforce males

had a rate for crushing FHW injuries more than 3.5 times as high as
the US workforce female workers. Males in both the US workforce
and USAF aged 16 to 24 years had higher rates from all nature of
FHW injury compared with all other age groups, except for USAF
males with nature of injuries from contusions and sprains and strains.

Statistical Modeling

Trend Analysis

A trend analysis (GEE) of FHW injuries among USAF workers
while controlling for age, sex, and personnel category (enlisted, officer
and civilian) found a significant year-to-year average reduction of 3.91%
(95% CI, —5.32% to —2.48, P < 0.0001) for males. While females also
showed an average year-to-year reduction, this reduction was not signifi-
cant (—2.11%; 95% CI, —4.81% to 0.67%, P = 0.14). The difference be-
tween the USAF trends in male and female was not significant (P =0.25).
A trend analysis (GEE) of FHW injuries among US workforce while con-
trolling for age and sex found a significant year-to-year reduction of
2.46% (95% CI, 3.16% to 1.75%) for males and 2.22% (95% CI,

TABLE 5. Model-Adjusted Rate Ratio of US Workforce and USAF Personnel

GEE Model for US Workforce GEE Model for USAF
RR (CI) P RR (CI) P

Sex

Female Ref Ref

Male 1.55 (1.32-1.82) <0.0001 1.63 (1.20-2.22) 0.0019
Age group

1624 yr 1.53 (1.21-1.93) 0.0004 2.74 (2.02-3.71) <0.0001

25-34 yr 1.08 (0.96-1.22) 0.20 1.72 (1.28-2.31) 0.0003

35-44 yr Ref Ref

45-54 yr 1.13 (0.95-1.34) 0.16 1.07 (0.77-1.47) 0.70

255 yr 1.10 (0.90-1.35) 0.36 1.27 (0.74-2.20) 0.39
Air force group

Officers Ref

Enlisted 3.77 (2.74-5.19) <0.0001

Civilian 5.68 (4.04-8.00) <0.0001
Slope (year-to-year)

Female 0.978 (0.975-0.983) <0.0001 0.979 (0.952-1.007) <0.14

Male 0.975 (0.968-0.983) <0.0001 0.961 (0.947-0.975) <0.0001

CI, 95% confidence interval; P, P-value; RR, model adjusted rate ratio.
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2.75% to 1.68%) for females during the study period. There was no sig-
nificant difference between the trends in males and females (P = 0.59).

Model-Adjusted Rate Ratios

Among the US workforce males, the incidence rate of FHW in-
juries among males was 1.55 times higher than the incident rate for fe-
males (Table 5). Compared with the US workforce age group of 35 to
44 years, workers aged 16 to 24 years had an incidence rate of FHW
injuries that was 1.53 times higher. All other age groups in the US
workforce (25-34, 45-54, and 255 years) had an incidence rate simi-
lar to the reference group (35-44 years). Among USAF personnel,
males had an incidence rate of FHW injuries that was 1.63 times
higher than females. Compared with the USAF personnel age group
of 35 to 44 years, workers aged 16 to 24 years had 2.74 times higher
incidence rate of FHW injuries. In addition, those aged 25 to 34 years
had 1.72 times higher incidence rate of FHW injuries than those 35 to
44 years. All other age groups in the US workforce (45-54 and 255
years) have an incidence rate similar to the reference group (35—
44 years). The incident rate for USAF enlisted personnel was 3.77
times higher than that of officers. The USAF civilian personnel inci-
dence rate was 5.68 times higher than the incidence rate for officers.

DISCUSSION

The main objective of this exploratory study was to describe and
compare FHW injuries in the USAF to the US workforce, identifying
any differences in injury risk factors, which contributed to these injuries.
This analysis provided an 11-year overview of FHW injuries in the
USAF and the US workforce. There are several interesting and signifi-
cant findings from this study. Finger, hand, and wrist injuries decreased
during this study timeframe for both populations, which aligns with the
findings of a recent study of acute injuries in the US military for a sim-
ilar timeframe.’

Although FHW injuries remain a top concern for the USAF, our
analysis found that rates of FHW injuries were substantially lower com-
pared with the US workforce, even after adjusting for age and sex. Few
studies have compared these populations to understand the risk differ-
ences and none of those studies have examined this area.

One possible explanation for the different rates between US
workers and USAF workers could be explained by injury risk differ-
ences by tasks and occupations. We did not have the detailed informa-
tion available for both injuries and employee numbers by occupation
to adjust by occupational risk differences available in our data. Fur-
thermore, occupational definitions and classification systems vary
greatly between the US and military data. Future research in this area
needs to develop a crosswalk between these two systems so that future
analyses can control for occupational risk differences between the US
and military injury surveillance systems.

More specifically, the analysis revealed that a higher rate of
FHW injuries occurred among males than females in the USAF and
the US workforce. This is consistent with the findings of other studies
that showed higher rates of FHW injuries among males in the military
and civilians.>> However, other studies have found a higher rate of all
other injuries among females.'® Female USAF recruits and other mil-
itary personnel have reported injury rates twice as high as males for all
injury categories.'” '* A meta-analysis of military personnel found fe-
males were more than twice as likely to have injuries compared with
males.? In addition, studies of the civilian and military populations
have suggested that females are more likely than males to report inju-
ries and seek medical care.'® Based on our findings and what has been
published in the literature, males should be a primary target of preven-
tion efforts to reduce FHW injuries.

Females had a higher rate of FHW injuries from falls in both
study populations and that rate increased with age. This is consistent
with grevious research of all fall injuries in military and civilian popula-
tions,?! 2> which has been found across all work sectors.>* There is an
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increased risk for older workers because they are more likely to have se-
vere injuries from falls, which indicates the need for more and improved
interventions to reduce falls among older workers.*>°

While this study found differences in the rate of FHW injuries
among younger and older workers based on the type of nature, source,
and event of injury, more commonly the rates for FHW injuries were
higher among those aged 16 to 24 years. Similar findings of higher
rates of FHW injuries among younger workers have been observed
in other military and civilian populations. ° Consistent with this study,
younger workers have been found to have higher rates of FHW injuries
from contact with objects and equipment.** Similarly, males and fe-
males in the USAF aged 16 to 24 years had high rates of FHW injuries
from vehicles, primarily from aircraft. Future studies of the USAF might
examine FHW injuries among specific occupations and USAF groups
(enlisted, officer, and civilian) by severity to understand more detailed
risk factors for FHW injuries.

Consistent with this study, open wounds have been found to be
a leading FHW injury in the military and civilian populations.>*’ In
addition, previous studies found fractures accounted for a large proportion
of FHW injuries in the USAFE, other military agencies, and among civil-
ians.%'8278 In addition, as we found in this study with females in the
USAE, fractures have been found to be higher among those 55 years
and older supporting the need for interventions specific to this group.>?’

Limitations

This study was limited to traumatic injuries, but there are other
FHW injuries among military and civilian injuries, which are not clas-
sified as traumatic injuries such as physical training-related overuse
and musculoskeletal injuries, which are not captured in these data
sets.”” These injuries can be the result of the compilation of effects
of micro-traumas from activities such as overexertion, repetitive move-
ments, and prolonged stationary positions over an extended time and
can be recurrent. In addition, there could be an underestimate of
FHW injuries if they were self-treated, treatment was received outside
of the USAF healthcare network, injuries not reported to their em-
ployer or if treatment for the injury was not sought.*

Another limitation of this study was that the SOII data were
provided by predetermined age groups and there are very few USAF
personnel aged 16 to 17 years, which are part of the age group for youn-
ger workers. In addition, AFSAS (fiscal year) and SOII (annual year)
used different annual time frames to capture injury data. This could re-
sult in seasonal effects but no direct year-to-year comparisons that
would be impacted by those effects were made in this analysis. By using
11 years of data, these effects were limited throughout the time frame of
our study. Because of the definitional differences of classified inci-
dences in the data sets, there were limitations in the ability to match
all AFSAS and SOII FHW injuries for source, event, and nature and
some categories had too few injuries to report. In addition, capturing
the initial FHW injury does not account for the full extent of the impact
of the injury, such as further medical visits and rehabilitation and lost
work time. In addition, we were not able to capture lost duty time for
FHW injuries in AFSAS, which would have provided information on
the impact of the injury.

CONCLUSIONS

Given the difference in the nature of FHW injuries between the
two populations, efforts should focus on understanding risk factors and
sharing successful prevention activities. Although activities should be ini-
tiated to prevent FHW injuries for both males and females across all age
groups, one of the focus areas should be on reducing work-related falls
among older females, especially because this is a known high-risk group
for this kind of injury. Another focus area should examine why workers
aged 16 to 24 years have a higher risk of FHW injuries compared with
workers in higher age groups. In addition, information on the cause
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of injury data can be utilized to target prevention of FHW injuries
among risky activities.
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