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Causes and Consequences of Accidental Injuries to Naval Enlisted Personnel

John C. Ferguson, Michael S. McNally, and Richard F. Booth

Summary .

Problem

A recent epidemiological study of Navy and Marine Corps personnel during the period 1974-1978 revealed that 85%

of all deaths were from Accidents, Poisonings, and Violence (APV) and only 15% from disease. Other important lconsequences
of accidents are hospitalization and temporary or permanent disability. APV was shown to be the leading cause of hospitali-
zation among Navy and Marine Corps personnel in 1974. 1In order to provide a basis for focusing accident prevention programs
on causes of accidental injuries resulting in the greatest losses to the naval service, it is necessary to obtain better
understanding of the specific causes and consequences of accidental injuries.

Objective

The objective of this study was to provide a broad analysis of thé consequences of serious accidental injuries in
terms of frequencies and durations of hospitalization, physical evaluation board dispositions rESulting\in loss to the
service (chrough disability), and deaths. These consequences were related co causes of iajury, types of injury, and

\ .
duty status when the injury occurred.
Approach

Participancs included all male Navy enlisted personnel who had a serious accidental injury during the S-year period
from 1974 through 1978. A serious accidental injury was defined by a hospitalization, a physical evaluation board actionm,
or a death. Data were obtained from the medical history files maintained at the Naval Health Research Center. The fol-
lowing information on individual injuries was analyzed: (1) cause of injury, (2) type of injury (diagnosis), and (3)
duty status when the injury occurred--"on duty,' '"off duty,” or "duty status unspecified."”

Results

Land transport accidents resulted in the greatest numbers of hospitalizations, disability separations, and deaths,
accounting for 25% of all hospitalizations and one-half of all disability separations and deaths. The four most frequent
causes of accidents~-land transport, falls,athletics, and machinery--ranked identically as leading causes of hospitali-
zations and disabilities and together accounted for 61% of hospitalizations and 94% of disability separations. Land
transport, drowning, poisoning, air transport, and guns and explosives accounted for 85% of all deaths. Ffractures were
the leading tvpes of injuries resulting in hospitalizations and disability separations, accounting for 29% and 52%, respec-
tively. Internal injuries accounted for more than one-half of all deaths.

Off~duty injuries accounted for 58% of the hospitalizations; 21% were on duty and, for the remainder, the duty status
was unspecified. Off-duty injuries accoumted for 84% of the disability separaions, and 116% of these occurred on duty.
A large proportion (89%) of accidental deaths occurred off duty; l1% were from on-duty accidents.

The leading causes of on-duty injuries were falls, machinery, and water transport, accounting for 55% of all hospitali-
zations. The leading causes of disability separations for on~duty injuries were falls, machinery, and athletics, and
the leading causes of death from on-duty injuries were air transport, machinery, and water transport.

Conclusions

1t was concluded that a small number of causes and types of injuries were involved in the great majority of accidents,
a finding which should make it possible to concentrate preventive measures. The leading causes and types of injury result~
ing in death are quite dissimilar to those resulting in hospitalizations and disability separations. The great majority

of accidental injuries occur off duty and are thus outside the range of direct supervisory control.
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Causes aud Comsequences of Accidentsl Imjuries to Naval Enlisted Persommel
Jobe C. Fergwson, Michesl 8. Ncllally, swd Richard F. Booth

Iatroduccion
Accidents are the fourth leading csuse of death, follbdwing bearc 'dtun‘o. cancer, and stvoke, smong persons of all ages
in the Gnited States.' Por youths aged 15-24 sccidents claim wore lives than all other causes combined and abowt five tiwes
more than the next leading cause of death. Because alwost two-thirds of Navy snd Marine Corps personmel arc between the
ages of 17 and 26, it would be expected that the death rate in this population would be relstively bigh. A recemt wpidemio-
logical study of Mavy mﬂ Marine Corps persomnel during the period 1974 through 1978 revealed that 85% of all deaths were
from Accidents, Poisonings, and Violence aud only 15% from dheue-z One cause, land t (predominantly motor vekiclse)

{ 4 ¥

accidents, accounted for alwost 40% of all desths among naval personnel.

Other important comsequences of accidents are bhospitalizstion and temp Yy or p t disabtlity. Accidents, Polzom-
ings, and Violence (APV) were shown to be the lesding cause of hospitalization among Mavy and Msrine Corps persommel in lOu.’
Furthermore, the APV category accounted for almost 25% of the total noneffective days lost through hospitalization (approsit-
mately one-hslf million days). Also, of the leading 20 specific causes of hospital adeissions, nive weve trauma dua_uus.

This study will provide a comprehensive miyﬂ: of the consequences of serious accidental injuries in terms of fre-
quencies and durations of hospitalisation, physical M!uctoa board dispositions iewlctug' in loss to the service (through
dissdility), and deaths. These conssquences will be related to causes of injury, types of tnjury. mvd duty ststus when the
injury occurred. This amlynh should provide a mu for focusing sccident prevention programs ou causes of accidental
injury that result in the greatest losses to the maval service.

Mathod

Medical and desth dats wers cbtatmed frow computer files meintained at Maval Medical Dats Services Center, Bethesda,
Maryland. These records were edited and incorporated into the medical history files for all active duty naval personnel
meintained at the Naval Neslth Research Center, San Dlego. Participants in the study include all male Navy enlisted pouén-
nel who had a serious accidental injury during the S-yéur period from 1974 through 1978. A seriows sccidental injury was
defined by a hospitalisstion, a physical evalustiomn board action, or a desath; these were coded in sccordance with the Acci-
dents, Poiscnings, and Violence categories of the Interuptionsl Classification of Disease, Adapted for Use iw the United
States, Bi -ith Revi « Injuries were not imcluded that were self-inflicted, cowbat-related, ”,:h result of an assault.

1t shovld !n noted that physicsl evalwation beards ususlly, but not always, followed hospitalisstions and that deaths
generally were not sssocisted with sither hospitalisations or physicel svaluation board actioms.

Addicions]l classifications ware avatlsdle to fercher devcribe tedividuel tajuriest (1) cawse of tajury wheve tt cauld
be determised, (2) type of injury (diagnosis), snd (3) duty ‘wtatus when the injury occurred—<"en-duty,” “off-duty,” or “dety
states waspecified.” A listing end description of cawnsl facters and cypes of tnjeries are presented iw Teble 1.

Nenbers of the Armed Forces may eot be eetived or sagarsted for physical disability withowt a ftull and fair hedrisg

upon donsnd. Physical evalvation Yoerds are censtituted te provide these hedrings and te serwe sd o fact-Cinding body for
eveleasing the physical or mental fitwess of sesbers to-m!m_ah duties of their grade, rask, or rvativg. Yhe physical
evaluation board can recommnd the felluwing Glupesitionn bowed wpon medical, conduct; swl sctive duty stetus records:
(1) sompossry o¢ perushent dtasbility retiremeat, (f) sspurstive with severance pay, (3) Flschurgy without Semtfite-wdis.
hiticy existud prisr to enlistment, {4) dischmrge without Denefitswwl]l octher circusstances, (5) fit for Limived Gety, and
(8) fic for full dmy. Ammummmm'mmmwu&m,mum/
by condistng eatageries (1), (1), and (V) Nove.

maﬁm am&wmmuwmmm.ummmnmm
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Teble 1

Description of Caussl Pactors sad Types of Injury ) E
1. Agr cramsport o 1. Fractures ' . - :
2. Lend trameport, including n:o-»un, motorcycles, 2. ﬂﬁmw -}

pedastrians, and bicycles
3. Wster trsasport, iacinding sll injuries nsoiiuu

-3« Sprains/strains

with hasards inlierent in that means ot transporting, &. Bead injuries, including cevebral cestusien and bratw
such as sschinery, falls, ight & bosrd ship concussion .

4. Athletics, including physicsl training s.

Internal injuries

5. Complications, including resctions to medictiunes . ‘ Lo

and coqlieniou.in medical or surgical procedures 6. Open md’. including amputations

_ 7.  Superficisl injury

7. Machimery, tools, snd selected agents, including 8. 'Contusion . J"

electric current, cutting or plercing mgmu, o )
nd falling objects ) ) 9. Foreiga body

6. Guns asd exploaives

s Poisoning, including poisoning by industrial toxic 0. ,-"""' 7
substances, either Dy fngestion, inhalation, or skin g . - 3
contact; insect aud snake bites ‘ . 11, Nervs injuriu. hcluuu; cranial serves ¥

12. unru ztftcu, mcludiu reactions to medicinal wsub- 3
stances _

10. EBuvironmental factors, iacluding excessivé heat - .

9. Fire, bot or corrosive subatances

Toxic -ﬁfoeu. £ucludng reactions eo enviktonuental
substances

13. Falls and miscellaneous, including twisting, 14. Eavivoumental effects, including effects of physical

turning, slipping, 1ifting, #nd hamging/suffocation environment, such ay beat, cold, and redistion

(not self-inflicted) 15.  Gomplicatfous, including eerly complicstions of
:gq_.,_um«l procedures, and wedicsl care

11. Drowning or submersion

Frequencies, percentages, and rankings by causal fectors for hospitalisations, disebility sepacations, end Senths
are shown in Tsble 2. Ceuse of fnjury wis umpscified for a relstively large proportion of hospitslisations (23.90),
but this category was used im oRly & few cases for - m»mey suparations (G.ﬂ) or $eaths n.m; vhere huthd uu-%
tuﬁn-tm is genarally olunnu. the nmcalcd euqny ‘was excluded from el nuum.

Lewmd trameport asccidunts nm:u in the greatest wuiber of )mp&ulmzun, uunu:y up.uum, and obutha,
sceounting for 25% of all hospitalisations and ene-kelf of all mmmy unnum and m e four St Ereqeent
cosses of sctidents~=land trumspore, talls, lt&l'tm, b mmq—w mm [ lwlha conlias ot quu- : i
tions snd Slesbilicies and together sccowmced for 61% of hespitaliswcionn ind 943 of GLesbility Naparétivwe. LOMI tesbapeit; | :
drountngs, poisonings, et cm.admmm!otmuanm mw.&ﬂuwﬂm
mlhhﬂiﬂmdmlm- S . T cor
| Brequenites, gercemcages; sod rvkisgs for Bespitslisetions, mm sepereatoms, . deiei Wy wuigu .

ot Ingury sre shows in Table 3. nnmmmsmwmuummumwm>m,
sopetetting, eveomting for 200 00 SE%, fevpentively. Peéstues, spreles/ustutug, W4 lnjorioe, epin vomduy aed StaUN
'.'“ﬂ MM m‘ sl Nospivelfsations, “Wrmm mﬁt*m‘ﬂm
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Table 2

Consequences of Accidental Injuries by Causal Factor

Hospitalizations Disability Separations Deaths Manpower Loss*
Causal Factor Number Percent Rank Number Percent Rank Number Percent Rank Number Percent Rank
Land transport 9,376 25.0 1 1,463 48.4 1 1,117 57.5 1 2,580 52.0 1
Falls 6,149 16.4 2 120 23.8 2 94 4.8 6 814 16.4 2
Athletics 4,436 11.8 3 383 12.7 3 68 3.5 8 451 9.1 3
Machinery 3,066 8.2 4 277 9.2 4 60 3.1 9 337 6.8 4
Poisoning 1,583 4.2 5 4 .1 11 120 6.2 3 124 2.5 8
Complications 1,242 3.3 6 .2 1o 2 .1 11.5 7 .1 12
Water transport 844 2.2 7 17 .6 6 71 3.7 7 88 1.8 9
Fire 673 1.8 8 8 .3 8.5 20 1.0 10 18 .6 10
Guns 654 1.7 9 93 3.1 5 115 5.9 5 208 4.2 S
Air transport 396 -1.1 10 16 5 7 118 6.1 4 134 2.7 6.5
Environmental 296 .8 1t 8 .3 8.5 2 .1 11.5 10 .2 11
Drowning/Submersion 21 .1 12 - - - 136 7.0 2 136 2.7 6.5
Unspecified 8,834 23.5 - 27 .9 - 19 1.0 - 46 .9 -
Total 37,570 100.0 - 3,021 100.0 - 1,942  100.0 - 4,963  100.0 -
*Includes Disability Separations and Deaths.
Table 3
Consequences of Accidental Injuries by Type of Injury
Hospitalizations Disability Separations Deaths Manpower Loss*

Causal Factor Number Percent Rank Number Percent Rank Number Percent Rank Number Percent Rank
Fractures 10,860 28.9 1 1,584 52.4 1 119 6.1 4 1,703 34.3 1
Sprains/strains 5,514  14.7 2 318 10.5 2 1 .1 11.5 319 6.4 5
Head injuries 4,261 11.3 3 196 6.5 6 228 11.7 3 424 8.5 3
Open wounds 3,957 10.5 [ 276 9.1 4 51 2.6 6 327 6.6 4
Dislocations 3,042 8.1 5 310 10.3 3 2 .1 10 312 6.3 6
Complications 2,404 6.4 6 45 1.5 7 15 .8 9.5 60 1.2 9
Contusions 2,331 6.2 7 18 .6 9 4] - - 18 A 13
Adverse effects 1,393 3.7 8 214 7.1 5 75 1.9 5 289 5.8 8
Burns 996 2.7 9 26 .9 8 22 1.1 8 48 1.0 123
Superficial injuries 788 2.1 10 3 <1 13 1 .1 11.5 4 .1 15
Internal injuries 641 1.7 1 16 .5 10 1,062 54.7 1 1,078 21.7 2
Toxic effects 566 1.5 12 2 .1 14.5 49 2.5 7 51 1.0 10
Environmental effects 38] I.0 13 2 .1 14.5 301 15.5 2 303 6.1 7
Nerve injury 288 .8 14 6 .2 11 0 - - 6 .1 14
Foreign bodies 148 b 15 5 .2 12 16 .8 9.5 21 .4 12
Total 35,570 100.0 - 3,021 100.0 - 1,942 100.0 - 4,963 100.0 -

*Includes Disability Separations and Deaths.

medicinal effects accounted for 89% of the disability separations.

of all deaths (54.7%) while environmental effects and head injuries accounted for another 27%.

and head tnjurtes were the leading injury types resulting in manpower loss.

The most frequen

causal

t types of injury resulting in hospitalization for each causal factor are shown in Table 4.

factors tended to have unique patterns of associated injuries.

For example,

land transport accidents resulted

Internal injuries accounted for more than one-half
A

Fractures, internal injuries,

Most
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most frequently in fractures or head injuries while gun accidents resulted in a high frequency of open wounds. As would
be expected, fires resulted in burms in almost all cases, and poisonings generally resulted in toxic or adverse effects.
Machinery accidents most often resulted in open wounds or fractures. Athletic accidents and falls resulted in similar

patterns of injury with fractures and sprains/strains predominating.

Table 4
Percentage Distribution of Accidental Injuries by Causal Factor and Type of Injury

Causal Factor

Type of Injury 1 2 3 & 5 6 7 8 9 10 n 12 13
Fractures 31.3 43.4 28.2 34.8 11.9 18.3 6.5 35.7 22.8
Sprain/strains 17.2 12.5 23.7 22.8  25.5
Head injuries 20.0 7.8 6.6 7.7 13.7 10.2
Open wounds 14.6 8.5 1l4.4 67.0 42.5 10.5 8.3
Dislocations 7.5 22.2 10.8 9.9
Complications 76.4 6.5
Contusions 12.9 6.2 9.3 5.7 12.8 7.6 6.3 7.3
Adverse effects 69.9 6.8

Burns 87.0

Toxic effects 26.2

Environmental effects 60.1 81.0

Other 26.2  21.9 20.3 7.0 23.6 8.3 2.9 3.9 13.0 16.1 19.0 10.7 9.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

31 - air transport (N = 396); 2 = Land transport (N = 9,376); 3 = Water transport (N = 844); 4 = Athletics (N = 4,436);

5 = Complications (N = 1,242); 6 = Guns/Explosives (N = 654); 7 = Machinery (N - 3,066); 8 - Poisoning (N = 1,583);
9 = Fire (N = 673); 10 = Environmental (N = 296); 11 = Drowning/Submersion (N = 21); 12 = Falls (N = 6,149); 13 = Unspeci-
fied (N = 8,834).

Consequences of accidental injuries as a function of duty status are shown in Table 5. Frequencies and percentages
of hospitalization, disability separations, and deaths by duty status at the time of the accident are indicated. Of 37,570
hospital admissions, 58% were for injuries that occurred off-duty; of 207 of these admissions, duty status was not known
or not recorded. Of 3,021 disability separations, 84% were for off-duty injuries and 16 for on-duty injuries; only 0.1%
were unspecified as to duty status. A large proportion (89%) of deaths was related to off-duty accidents; 11% were from

on-duty accidents and only 0.4% unspecified as to duty status.

Table 5

Consequences of Accidental Injuries by Duty Status

Disability
Hospitalizations Separations Deaths
Duty Status Number  Percent Number  Percent Number Percent
On-duty 8,051 21.4 488 16.2 204 10.5
of f-duty 21,860 58.2 2,530 83.7 1,733 89.2
Unspecified 7,659 20.4 3 .1 5 3
Total 37,570 100.0 3,021 100.0 1,942 100.0
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Although omly 21% of all hospitalizations were for injuries specified as occurring om duty, these accidents are
especially worthy of atteution because of the degree of command supervizion and comtrol that exists and, therefore, the
greater opportunity for intervention and prevention. The consequences of on—duty injuries by causal factor are showm
separately in Table 6. It is noteworthy that the leading causes of injury are quite different for on-duty accidents
as compared to off-duty accidents. The leading causes of on-duty injuries were falls, machinery, and water tramsport
which accounted for 55% of all hospital adwissions for injury. The leading causes of disability separations for on-duty
injuries were falls, machinery, and athletics, and the leading causes of death from on-duty injuries were air transport,

machinery, and water tramsport.

Table 6

Consequences of On-Duty Accidental Injuries by Causal Factor

Hospitalizations Disability Separations Deaths Manpower Loss*

Causal Factor Number Percent Rank Number Percent Rank Number Percent Raok Number Percent Rank
Falls 2,185 27.1 1 242 49.6 1 11 5.4 6 253 35.6 1
Machinery 1,537 19.1 2 108 22.1 2 25 12.3 2 133 19.2 2
Water transport 109 8.8 3 16 3.3 5 24 11.8 3 40 5.8 5
Athletics 502 6.2 4 65 13.3 3 3 1.5 9 68 9.8 4
Complications 439 5.5 5 2 A 10 ] 0 - 2 .3 12
Land transport 392 4.9 6 17 3.5 4 16 7.8 4.5 33 4.8 6
Alr transport 356 dob 7 15 3.1 6 96 417.1 1 111 16.0 3
Fire Js 4.0 8 2 o4 10 6 2.9 7 8 1.2
Poisoning 300 3.7 9 2 b 10 1 .5 10 3 .4 11
Guns 188 2.3 10 9 1.8 4 2.0 8 13 1.9 8
Environmental 123 1.5 11 7 1.4 8 o 0 - 7 1.0 10
Drowning/Submersion 5 .1 12 0 [ - 16 7.8 4.5 16 2.3 7
Unspecified 997 12.4 - 3 .6 - 2 i.0 - 5 .7 -
Total 8,051 100.0 488 2064 100.0 692  100.0

*Includes Disability Separations and Deaths.

The leading causes of off-duty injuries (not shown separately) were as follows: Land transport, athletics, and
falls accounted for 71% of hospital admissions; land transport, falls, and athletics were leading causes of disability
separations, and land transport, drownings, and poisonings were leading causes of death.

The severity of accidental injuries in terms of rankings on three indices or criteria was examined in relation to
causal factors and type of injury. Results are shown in Table 7.

Land transport (motor vehicle) accidents and guns caused severe injuries in terms of all criteria--disability sepa-
ration, deaths, and average length of hositalization. Falls and athletics caused relatively severe injuries in terms
of disability separations and length of hospitalization but not deaths. Internal injuries were most severe in terms
of the death criterion; internal injurfes also resulted in relatively long hospitalizations but relatively few disability
separations. Baviconmental effects (heat, cold, and radiation) and toxic effects were relatively severe with respect
to the death criterion but not the disability sep\autlon or length of hospitalization criteria. Superficial injuries,
contusions, and treatment complications were the least severe types of injuries with respect to all criteria combined.

Discussion

Since relatively few causes and types of injury accounted for the majority of hospitalizations and disability sepa-

rations, it should be possible to concentrate preventive or emergency service efforts on specific causes and types of

injuries. Accidents due to land transport (motor vehicles), falls, athletics, and machinery accounted for 61% of all
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Table 7

Severity of Accidental Injuries by Causal Factor and Type of Injury

Hospitalizations/ Hospitalizations/
Disability Separations Deaths No. of
a a Hospitgl

Causal Factor Ratio Rank Ratio Rank’ Days Rank
Land transport 6.4 1 8.4 4 25.2 1 -
Falls 8.5 3 65.4 10 15.2 5
Athletics 11.6 5 65.3 9 16.2 3
Machinery 11.1 4 5L.1 7 15.0 6 2
Poisoning 395.8 11 13.2 6 5.2 12
Complications 248.4 10 621.0 12 11.1 10 :
Water transport 49.6 8 11.9 5 14.0 :
Fire 84.1 9 33.7 8 15.8
Guns 7.0 2 5.7 3 22.1
Air transport 24.8 6 3.3 2 14.1 8
Environmental 37.1 7 148.5 11 9.8 11
Drowning/Submersion - - .2 1 14.9 7
Type of Injury
Fractures 6.9 2 91.2 9 27.4 1
Sprains/strains 17.3 5 5514.0 13 12.1 7
Head injury 21.7 6 18.7 6 8.2 12
Open wounds 14.3 4 77.6 8 17.1
Dislocatiomns 9.8 3 1521.0 12 19.9 2.5
Complications 53.4 11 160.3 10 11.5
Contusions 129.5 12 - - 8.1 13
Adverse effects 6.5 18.6 S 5.4 14
Burns 38.3 8 45.3 7 17.9 5
Superficial injuries 262.7 14 788.0 11 8.6 10
Internal injuries 40.1 9 .6 1 19.4 4
Toxic effects 283.0 15 11.4 4 5.0 15
Environmental effects 190.5 13 1.3 2 8.3 11
Nerve injury 48.0 10 ~ - 19.9 2.5
Foreign bodies 29.6 7 9.3 3 8.7 9

aRankings are all from most (1) to least severe.

hospitalizations and 94% of all disability separations.

sprains/strains) accounted for 73% of all disability separations.
in death were quite dissimilar from those resulting in hospitalizations and disability separations, but again a relatively
small number of causes and types of injury produced the majority of deaths.
transport, drowning, poisoning,
mental effects, head injuries, fractures, and adverse effects--comprise 83% and 92%, respectively, of all deaths.

The finding that causes of injury have unique patterns of injury types has implications for the providing of emer-

air transport,

and guns--and the five

gency services and possibly even for hospital staffing.

should be prepared to treat open wounds and fractures.

open wounds, sprains/strains, and contusions.

A large proportion of accidental injuries resulting in hospitalizations, disability separations, and deaths occurred
off duty and are thus outside the range of direct supervisory control.
safety regulations and preventive measures may be required for the off-duty environment.

The finding that the leading causes of death in an on-duty status was dissimilar from those in an off-duty status

The five leading causes of death--land

Musculoskeletal system injuries (fractures, dislocations, and

The leading causes and types of injury resulting

leading injury types--internal injuries, environ-

Locations where there is the potential for machinery accidents

Almost two-thirds of water transport accidents were fractures,

Different methods of insuring compliance with
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emphasizes the importance of the environment in which the accident occurred. 1In this study the risks inherent in the

leading causes of death--air transport, wachinery, and water transport—are all environments with considerably greater

exposure in an on-duty status. Although on-duty accidents accounted for a small proportion of the total, there were

a small number of on-duty causes that comprised over 50% of the total. Air and water transport and machinery are the

most important of these because they are associated with the highest incidence. Safety d

-4 and ¢ supervision

should continue to stress aviation safety and put wmore emphasis on programs to reduce the hazards inherent in water trans—

port and machinery.

The indicators of manpower loss and severity appear to be meaningful and useful as measures of hazards inside and

outside the work place, reflecting the relative severity and cost of consequences in terms of length of hospital stay,

replacement costs, and permanent manpower loss to the service. The predominance of accidental injuries due to land trans-

port, guns, falls, machinery, and athletics associated with the manpower loss and the hospitalization/disability ratio

severity indicator should alert military supervisors and safety personnel to these causes for increased accident prevention

efforts. These severity measures have promise as useful tools for more detailed future analyses and comparative studies.

The purpose of this study was to provide a broad analysis of the consequences of serious accidents. 1In pursuing

this goal, it became apparent that more detailed analyses of some additional factors contributing to accidents would

be needed to provide guidelines for reduction and prevention. Specifically, analyses of the interaction of cause and

type of injury would provide informationon how to focus prevention wmeasures, An analysis of the on-duty work setting

would lead to the identification of high risk occupations and work assigmments. The results of research on the relation-

ship of occupation to demographic variables, personality characteristics, job experience, and supervisory level would

allow further focused prevention measures for certain types of individuals, occupations, and environmments.

Summary

1. Land transport and fractures were the leading cause and type of injury. A small number of causes and types

of injury are involved in the great majority of accidents. The same four causes--land trausport, falls, athletics, and

machinery—accounted for 61% of all hospitalizations and 94% of all disability separations. This finding should make

it possible to concentrate prevention measures and emergency services.

2. The leading causes and types of injury resulting in death are quite dissimilar to those resulting in hospitaliza-

tions and disability separations; also, the leading causes of death in on-duty status are dissimilar from causes in off-

duty status.

3. Fractures result in the longest average hospitai stay of 27.4 days, followed by dislocations and nerve injuries

at 19.9 days.

4. Causes of injury are associated with unique patterns of types of injury. This finding has implications for

the providing of emergency services.

5. The great mzjority of accidental injuries resulting in hospitalizations, disability separations, and deaths

occur off duty and are thus outside the range of direct supervisory and management control.

6. Air and water transport and machinery are on-duty causes resulting in more than 70% of the total deaths. On-

duty accidents are more under management supervision and control than off-duty accidents. Safety management should con-
tinue to stress aviation salety and put more emphasis on programs to reduce the hazards inherent in serving aboard ship

and in working with machinery.
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