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AN EPIDEMIOLOGIC INVESTIGATION OF OCCUPATION, AGE,
AND EXPOSURE IN GENERAL AVIATION ACCIDENTS

I. Introduction

Acceidents as a cause of disability and death
represent an area of increasing public health
concern, and an area deserving of considerably
more attention in future public health planning.
When all ages are considered. accidents currently
rank fourth as a cause of death. after cardio-
vascular disease. malignancies. and cerebrovascu-
lar disease.  Accidents represent the  leading
cause of death for vounger age groups. Tre-
mendous losses are ncurred in terms of perma-
nent dizability. disfigurement, and  econoniic
productivity for aceident survivors,

Transportation  accidents  have  historically
made a major contribution to overall accident
morbodity  and  mortality.  According to  pre-
liminarey estimates published by the National
Transportation Safety Board in May 1976, 49.502
fatalities occurred in transportation accidents of
all types during 1975, Highway accidents, which
include automobile. truek, pedestrian. motoreyele,
and bicyele aceidents. arve. of course. the major
catise of transportation  fatalities.  Following
highway aceidents, in terms of magnitude, are
marine aceidents and general aviation aceidents,
Girade crossing, railroad. air carrier. and pipeline
acetdents comprise the remainder of transporta-
tion acceidents' (see Figure 1).

The primary mission of the Federal Aviation
Ndministration (FANX) i air safety.  Conse-
quently. the ageney devotes considerable effort to
control of the aviation environment. including
commercial and general aviation equipment test-
ing. ins=pection, and maintenance: qualifications
of airmen as relates to both competency and
medical aspects: and air traflic control equipment
and manpower.  Research and development are
of continuing concern to the FAN in furthering
administration  objectives  with  respect  to air
safety in those areas desceribed.  Much of this
rescarch effort has been concerned with environ
mental hardware factors (e better equipment

and facilities) or with huwman factors aspects of
crash survival.  Veryv little attention has been
devoted to classical epidemiologic methods and
variables as an approach to a better understand-
ing of the etiology of aireraft aceidents,

Much of the available rescarch has been con-
ducted i a military setting on a gronp that
might be considered unigue with respect to popui-
lation characteristies and equipment.

Interest has heen apparent in recent vears con-
cerning the possible mportance of occupation as
a risk factor in general aviation accidents, The
various rationales for such interest include the
personality traits likely possessed hy persons m
certain occupational categories: c.g.. physicians
and executives are usually characterized as being
ageressive and independent.  Another variable
of obvious nmportance involves wnount and type
of exposure to the aviation environment.  His-
torically. this has been a rather clusive factor
for a number of reasons. ranging frou  finition
to accuracy of data for analysis,

The AN is continually scarching for risk
factors or categories of airmen likely to represent
higher aceident proneness. The wechianisiis for
airmen education are well established and have
been quite effective in reducing risk of aceident
once a factor is realized. documented.  and
brought to the attention of the proper authority.

General aviation has experienced  substantial
arowth during the past decade.  Given that oc
cupation and the cconomic feasibility of general
aviation as a means of transportation are o ob
\‘i()llsl_\' related to exposure. these factors appear
to represent nhmportant  aveas 1o consider in
achieving a better understanding of the epide
miology of accidents.

IF'rom a public health standpoint as well as
from the AN mission standpoint. 1t is appro
priate to consider the-e rather obvions factors in
an attempt to identify  potential higher risk

aroups.
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This study compares aceident experience for
various major occupational groups. ages. and ex-
posure categories to appraise ditferences in acci-
Population data necessary for
sampling  tech-

dent experience.
comparison were obtained by
niques. An important by-product of the study
has been the establishment of a current, descrip-
tive, epidemiologic data base that will he used
in future studies.

The conclusions and descriptive  findings of
this study will provide the basis for further
hypothesis  formulation and intensification  of
educational efforts.

II. Historical Background

Occupation has been. and continues to be. a
factor of considerable importance in understand-
ing the etiology of various infectious and pre-
suniably noninfectious diseases that afflict modern
man.

The literature provides numerous examples
indieating the importance of occupation as a
direet cause of disease in man. Most of the more
classic examples are related to the noninfectious
diseases.  Early rescarch efforts indicated the in-
creased incidenice of serotal cancer among chim-
ney sweeps.”  Radiologists  were  found  to
experience more leukemia than other physicians,
suggesting  the effects of exposure to  x-ray.”
Workers who applied radinm paint to wateh
dials were observed to develop hone cancer.' The
high frequency of urinary bladder cancer amony
aniline dyve workers and of lung cancer in miners
of radioactive ores are additional examples of
findings relating occupation to noninfectious dis-
ease.” * More recently. the association of various
cancers with polyvinyl chlovide production and
nse has been examined.’

Tuberculosis and silicosis were frequently oh-
cerved among miners exposed to dusts with higlh
siliea content.”
clinical
other hospital personnel who must handle biood

Less well known are the findings
associating laboratory  personnel  and
with inereased risk of Type B hepatitis”

Less obvious in terms of canse and effect 1= the
association bhetween “stress™ experienced in many
ocenpations and the development of various non-
Air treaf
fic control i= considered a stressful occupation.

infections and p=yehosomatic diseases.

and air teaflic controllers have been found to

experience higher-than-expected prevalence rates

for hypertension. peptic uleer. and diabetes in
comparison to other airman categories.”

Studies done on accountants during the stress
ful income tax season have shown increased levels
of cholesterol during this stressful period.™

Other studies have considered the relationship
of stress presumed to result from certain oceu-
pations and the occurrence of heart  diseasc.
et that occupation has
individual. both

Available evidence sug
considerable  hmpact  onan
physiologically and psychologically.

Historical information relating occupation to
accident oceurrence is obvious in some cases but
probably less well known to the medical con-
munity.  Various occupational and industrial
safety
risks associated with certain occupations involy

programs  have recognized the  greater

ing the usc of powerful and complex machinery.
the handling of chemieal agents. and prolonged

exposure to a  specific enviromment. such as
driving.
The epidemiology of accidents 1= becomme in

creasingly important in the ddentification  of

factors that increase one’s accident  proneness,
This area of investigation represents o specialty
for the field of epidemiology mueh the sanme a-
infections and noninfections discases and ental
health have represented areas of specialization.
Public health planners suggest that much greater
attention will be devoted to this arca in coming
vears, '

It is apparent that many of the previously
mentioned occupation morbidity mortality rela-
tion=hips are more direct than others. The canse
effect relationship i= casier to visualize and deal
with in terms of programs for intervention for
radiologist=. aniline dye workers. and urantun
miners. for example. than 1t 1= for noninfections
and so-called |>.\‘\4'llu>um:|l'«' diseases |ll'('\|llnw| to
be induced by such vague factors as “stress”

This study provides an interesting combination
of direct and indircet relationship=.  Exposure
in terms of hours flown is an obvious, rather
direct factor that one can observe i terms of
aeneral aviation accident rates. However: with
few exceptions. such as agricultural pilots; ocen
pation is less obvions with regard to the exact
mechanisms that might contribute to ditferences
in aceident rates. This is not the usual relation
ship of occupational exposure to some toxie sub
results i disease or

stance  that nul]‘v;ninn;x)

stress resulting in discase. However., personality




traits, stress of conmmitments, and other factors
common to certain occupations may very well
result in precipitous action that results in an
accident.  An earlier study speculates that occu-
pation (ie.. economic ability) simply allows for
greater exposure, which in turn accounts for
higher acceident rates among certain occupation
croups.t”  Exposure to the environment is a
necessary ingredient of general aviation acci-
dents.  However, it 1s the extent of exposure and
the interaction with other variables that are
being examined here. ;

While considerable rescarch etffort has been
devoted to the arcas of commercial and general
aviation safety. most has been directed to im-
provement of the environment in terms of equip-
ment and facilities. Very limited information
exists concerning the more classical epidemiologic
wi

variables in an attempt to better understand the

ctiology of aircraft accidents, Zeller and his col-
leagues have done substantial work in a military
environment on the epidemiology of accidents,
In a 1953 study by Zeller and Mosely.'' voung
and inexperienced pilots were found to contribute
to a disproportionately large number of miiitary
jet aireraft accidents.  Results of a similar study
by Zeller in 1956 suggested 1mproved accident
experience for younger ages, but overall younger
age groups continued to experience higher acci-
dent rates.” However, as previously mentioned.
the equipment, age distribution, and medical cri-
teria for Air Force pilots make comparisons with
general aviation accident data diflicult, 1if not
inappropriate.

Medical factors have long been recognized as
important in the epidemiology of both military
and civilian aireraft accidents.  For this reason.
the A\ devotes considerable effort to screening
prospective airmen for pathology likely to result
in sudden incapacitation.

Dougherty et al. found the relative risk of
aceident to be 224 for airmen with any physical
defect : the relative risk of fatal accident was
2.4 with inereasing risk for multiple defects,”
Rohde and Rosso in a 1970 contract study. con-
stdered 25 medieal variables and found 7 to he
assoctated with nereased risk of accident.”

The contribution of cuicide to general aviation
acerdent morbidity and mortality is recognized
and has been studied in o limited way because

of the <tnall number of observations.!

Alcohol and drugs have been implicated in air
craft accidents to an alarming degree.” = This
experience would certainly parallel auto acceident
l'.\lll'l“l('lll'('. l“ ‘II(‘ ll:l.‘l. :ll('()ll”l ll:l.‘ ])(‘l‘“ l'l'('\(‘“l
i ap to 35 percent of fatal general aviation
aceidents, and a causal role has been established
in about T percent.*

Several studies have dealt with accident risk
related to age.  Costin found an increased risk
of accident with age in 195957 These results
were verified by Harper in 1963, Lategola et al.
i 1970, and Rohde and Ross in 1970, 20
Mohler et al. found the higher age groups to
expericnce no  greater risk of acceident  than
younger airmen in a 1967 study.

Occupation and risk of accident has been a
subject of continuing interest to the AN and
it predecessors. ax well as the aviation commu-
nity.  Since the days of the barnstormers. wing-
walkers, and daredevil stunt pilots of the early
1900°<,  certain very definite  risks have been
realized and dealt with in terms of regulations
to protect the population as well as the individual
pilot.  Agricultural pilots have long been recog-
nized as a group subject to increased risk of
aireraft accident.  Substantial improvement in
morbidity and mortality among this group has
been realized in recent years because, of miprove
ments in - equipment.  Ryan  and  Dougherty
(1969) found that age and experience were un-
related  to agrieultural accidents by type of
equipment.”” Their findings involved extensive
analysis of differences in morbidity and mortality
by types of equipment utilized and environmmental
factors.

Attention has been focused on selected oceu-
pations and professions i recent vears with re
spect to their aceident experience. Mohler et al.
in a much publicized 1966 report indicated that
physicians have four times the aceident rate of
other general aviation pilots-

Wick has done considerable work in analyzing
the relationship of aireraft accidents to oceupa
tions. In his 1966 study. he makes some pert
nent  observations concerning  this relationship.
Wick considers exposure and personality trait-
reflected by some  professions and  occupation
groups to be important in the etiology of aiveraft
aceidents, with the greater emphasis on exposure.
Physicians, executives, salesmen. farmers. and
ranchers were found to have higher aceident ex

perience. both fatal and nonfatal. than expected




while housewives and teachers were found to ex-
perience fewer accidents than expected.  Wick
suggests that certain occupations are econonic-
ally more capable of flving than other groups
and that this is an naportant consideration be-
In a later
study dealing with physician pilots. Wick docu-

cause of the greater exposure alone.'

ments a considerably ereater exposure factor for
physicians versus other general aviation pilots
based on a sample.”

A recognized difficulty in all the studies cited
has been the availability of appropriate and ac-
curate denominator data for rate computation,
Numerator data are easy to acquire from existing
accident files.  Occupation and professions listed
on aceident reports are. of course. subject to
similar bias type errors normally associated with
such studies: Le. the tendency to npgrade one’s
occupation for reporting purposes.

I2cposure also represents an arvea of difliculty
in regard to availability of population data.
What is the relevant measure of exposure!?
Should it be hours flown. number of takeotfs
and landings. type of aireraft. or some other
indicator?  Difliculties exist with each measure.

This study represents an effort to bring to-
cether occupation. age, exposure, and other de-
seriptive data on a cale of analysis never before
available in order to appraise the relationships.

I11. Methodology

. General /hu,‘f/,/,'/,/; of the Rescarch De-
s/gn. This analytic. epidemiologic study involved
a census of general aviation accidents for the
vear 1974 to obtain relevant ocenpation. expo-
<ure. and other epidemiologic profile information
of a deseriptive nature.  Population comparison
data for occupation and exposure were obtained
from available current vecords under multi-
nomial  sampling  techniques  and  subsequent
extrapolation to  the total  population. The
approach was retrospective in that aceident and
population information were rescarched for per-
tinent information after the outcome had been
realized: iLe.. eiven the outeome. the research
involved eatecorizing accident-involved airmen
by oceupational and expasure groups as opposed
to the prospective approach wherein the occupa-
tion groups are identified and followed to see
what the accident experience was over a certain
period of time. A hivpothesis of “no difference™
was tested for aceident experience among various

ocenpation exposure categories,

Certain other epidemiologic information was
obtained primarily for descriptive purposes and
to provide current profile information in antici-
pation of the formulation of other hypothesis
for testing based on current data.

B. Population Studied.  The 1974 general
aviation medical aceident files maintained by the
FAN represented  the “eases™ studied.  The
A sample of

9414 was taken from the active airman popula-

number of such cases was 4491,

tion medical tape files as of December 31, 1974,
for purposes of estimating the population oc-
cupation and exposure characteristics.  There
were 762,604 airmen currently medically certified
at that time (having been medically  certified
within the 2 preceding vears as prescribed by
reculations).

The population sampling problen in this study
amounted to an estimation of population param-
eters for 15 major occupation groups. These
occupation groups are based on Burean of the
Census classifications with some modification and
additions.  Sample design and size assure a use-
able crror for the smaller proportions expected
for sonme groups.

Aceident files are arranged in mumeric se-
quence by date of receipt.  No bias was anticl-
pated because a census of accident records was
performed.  Population records are maintained
by alphabetic sequence. and a sample was drawn
from these records for estimation purposes. The
alphabetic sequence is not expected to introduce
hins  among the sample for variables being
analyzed.

Rate computations and extrapolations to the
population from sample results were based on
the December 310 19730 population of  TH8243
active airmen: ie. those airmen medieally cer-
tificd within the preceding 24 calendar month-,
The December 1973 population was used hecanse
it approximates the midpoint of the accident
ceroup.  Individuals having accidents 1 1974
would have received medical certification after
January 1972 if they were currently certified
at the time of the aceident.  The population
midpoint likewise encompasses a group certitied
after January 1972,

A midpoint population is desivable for rate
computations.  The airman population is grow
ing. and use of a population total at cither time

extreme would bis- rvesults somewhat. Numer




ator data (accident airmen) oare constant: there-
fore, higher rates would result if an carlier
population total was used (ie. 1972
the denominator would be smaller.  The opposite
bias would occur if the 1974 population total

because

were used.

Occupation was obtained from entries by the
airman on the hard-copy application form and
was later coded according to Bureau of the
Census occupational codes.  Traditional prob
lems associated with overstatement of occupation
were experienced.  Problem cases were resolved
by study  team  decision.
recognized with respect to accuracy of flight time
data.  Nirmen with low flight time are likely

Some  problems are

to know and record their flight time more accur-
ately than are airmen with high flight time.
who may tend to round off their responses
Since there are many more airmen in the lower
categories, the impact on this study is felt to be
minimal.  Further. much of the analysis to fol-
low makes use of rather broad intervals for
higher flight time groups where accuracy is ex

pected to depreciate,

IV. Results and Discussion

\ Aecident /'."I'/H 1N /;.I/ //r'l"//ul//'un. Pro-
fessional and technical occupations. farmers and
farm managers. and service workers  (mainly
protective  service workers) had  the  highest
occupation-specific rates among the major ocetpa-
These three cate-
cories exceeded the overall crude accident rate
All other
nmijor oceupational categories had rates of less
than 5.9 per 1000 (with the exception of the

tional categories (Table 1).

of 5.9 per 1000 for the popuiation.

farm laborers. whose nunmiber was <o small as
to make results questionable. and these are thus
Acceident
experience of the professional and technical cate-

climmated from further discussion).

cory and the farmers and farm managers cate-
cory  sienificantly exceeded  expectations  (this
and all subsequent statements of significance are
at the 0,05 level or less) whereas service workers
excecded expectations only slightly, The aceident
experience of all other major occupational cate
cories wis less than expected and significantly
less for clerical  workers. craft=men.  general

laborers. hou=ewives. and students,

TABLE 1.— General aviation aceident expericnes hy oceupation— 19714

Observed Expected 2 Occupation d
Accident Accident Ratio of X Specific Rate per 100,000 hours
ccupation Frequency Frequency O/E Values* __ Rates (per 1,000) of Total Flight Time
ALL PROFESSIONAL AND TECHNICAL 2,019 1,458 1.4 3211 8.2 0.3
Enginecers 125 156 ). 8 6.4 4.7 ) %) §
Lawyers 57 31 1.8 23,2 11.0 L5
Physicians 76 52 1.5 11.8 8.7 1.8
Teachers al 60 0.7 4.9 4.2 § O &
Professional Pilots 1,302 485 2.7 1554.1 15.9 )2 ¢
ALL MANAGERS AND ADMINISTRATORS 643 h6a ). G L2 5 0.7 19.2
Managers and Administratorss=
General 552
ALL SALES WORKERS 255
sales Representatives 137
ALL CLERICAL WORKERS 63
ALL CRAFTSMEN 460
Mechanics and Repairmen-
@eneral A
Members of the Armed Forces 111
ALL OPERATIVES 101
ALL LABORERS , EXCEPT FARM Hh
ALL FARMERS AND FARM MANAGERS 167
Farmers 166
ALL FARM LABORERS AND FOREMEN L}
ALL SERVICE WORKERS 9%
Policemen and Detectives an
12
29
188
403
TOTAL rude te 401
t . r t fficant
i ter ¢ 4 At
< ter e 6.64 At
g eae t 8 re




While estimates were made for all occupa-
tional classifications within the major occupa-
tion categories, some results were numerically
<o small that further analysis was considered
inappropriate. Analysis rwas performed in all
instances where an occupational classification
contained approximately 1 percent of the acci-
dent group. This criteria identified 11 specific
oceupations in addition to the major occnpa-
tional categories.  These 11 occupations  plus
the students and retired. none, or unknown cate-
gories accounted for 72 percent of all accidents.

Amone the professional and technical occupa-
tions. the acceident  experience of  lawyers.
physicians, and professional pilots was signifi-
cantly oreater than expected.  Engineers and
teachers had significantly fewer accidents than
(*X[n-l'lmi.

The aceident experience of sales representa-
tives and farmers was sienificantly greater than
expected.  Consistent with expectations was the

accident experience of managers and adminis-
trators. mechanics and repairmen, and policemen
and detectives,  Curvent and former members,
of the armed forces had significantly  fewer
aceidents than expected.

B. Accident FEapcvienee by Occupation and
/‘,"l‘/m,w//'r. Tll(' |'l'l't‘(-1|ill:’ 1|i~l'|l-~i0|| t‘nll-itl('l't'i'
accident experience hased <olely on proportional
expectations and  holds exposure constant. or
assumes similar exposure. for the several cate-
gories.  Empiricallv. this is not a realistic
assumption.

Wihen rates were computed on the basis of
total hours flown (as recorded by the airman on
his most recent medical examination). the major
occupational categories  of academic  students.
honsewives. and service workers expericnced the
highest rates per 100,000 hours of total cumula-
tive exposure. their rates bheing four to seven
times ereater than the total population experi-

cnce,  Students, housewives, policemen and detee-
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Fieure 3. General aviation aceident rates

tives. and physicians experienced the highest
rates  for specific  occupational  eclassifications
based on cumulative experience. their rates being
three and one-half to seven times higher than the
experience of the total population.

Rates per 100,000 hours of recent exposure
were highest for the major occupational cate-
cories of operatives. housewives, farmers and
farm managers, clerical. and general laborers.
The professional category had the lowest rate
of any major category based on recent exposure
(influenced largely by the professional pilot
aroup).  When specific occupations are con-
sidered.  sales  representatives. farmers. house-
wives, lawvers, and physicians had rates approxi-
mately  three times the rate  for the total
population.

Regardless of the hypothesis concerning ex-

posure (e held constant, based on total ex

1971, selected occupations, cumulative flicht time

perience, or based on recent experience) the
major occupational categories of general laborers.
farmers and farm managers, service workers, and
housewives were identified as having higher rates
under two of three measures of accident experi-
cnee.

With respect to specific occupational classifi-
cations. physicians were identified by all three
measures,  Lawyvers, sales representatives, farin-
ers. and housewives were identified on two of
the three measures as having high aceident ex-
perience.

The persons involved in these occupations arve.
in general. likely to share some rather nmportant
personality and other traits. Al are likely to
be aggressive. busyv. independent. and self-suf
ficient. accustomed to making important and
weighty decisions, and also accustomed to de-
pending on others to perform more mundane
chores (such as preflight inspection).
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Fiorre b General aviation accident rates—1974, selected occupations, recent tlizht time

Leisure time is probably at a preminm among
these individuals, and pressing business commit-
frequent oceurence in an already
overcrowded schedule.  When factors are
combined with the personality traits previously
mentioned. it is easy to imagine the mechanisms

ments are a

these

for increased accident

C. Aecident
tional ate qory and Age.
interest with respect to general aviation acci-
Several studies have demon-
with

proneness,

Faperience by Major Occupa-

Another variable of

dents has been age.

in  aceident  rates

provides age/major oc-

an inerease
age, <2520 Table 2

cupational category-specific rates. The trend of

strated
-

the total age-specific rates shows an increase with
of approximately from the
voungest to the oldest The ex:
perience within the major occupational categories
is generally supportive of this pattern with some

four times

intervals,

qoue
g

age

dropoff in older age groups (where retirement

=]

normally occurs). The highest rates for 9 of 14
major occeupational categories occurred in the
age intervals 19 Sales
workers and general laborers both experienced
In both
instances. however. rates did not dropotl apprec
Observations for

above of age.

vears
highest rates in the 30-39 age interval.

ably after reaching this peak.
the farm laborers and foreman category were too
small for meaningful analysis

Academic students experienced their highest
rate in the 20-29 the
highest student rate was considerably below the
The retived. none.

age interval.  Towever.
total age-specifie rate of 52,
or unknown category also experienced a peak in
the 30-39 age interval with a rather erratic pat
tern afterwards.  The age distribution of this
group  (from raw data) clearly indicates that
this category predominantly comprises “none™ or
concentration =cen in the

“unknown™ with a

vounger ages and decreasing in higher ages,
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Tasrr 2 -General aviation aceident rates by major ocenpationasl category and aee 19714

Age Interval

Major Occupational Category Less than T TOTAL

20 years 20-29 30-39 40-49  50-59 60-69 70-Plus Ay
Professional and Technical 6.6 952 7.9 756 7.4 14.7 49.4 8,2
Managers and Administrators,

Except Farm 2.3 39 5.0 6.9 6.2 14.0 6.2 ST )
Sales Workers 1.6 4.4 6.5 6.1 4.9 5.6 - 5.6
Clerical Workers 0.8 3.4 3.3 5.0 5551 4.1 - 3.6
Craftsmen 0.7 2.6 frad. 4.7 543 8.0 - 3.5
Operatives 27 5516 4.3 by 5 7.6 2.1 - 5.2
Laborers, Except Farm 6.2 2.4 7 4 4.9 SixS - - 4.4
Farmers and Farm Managers 6.2 11.6 DR 7.6 s 9.9 49.4 9.9
Farm Laborers and Foremen 3 6 & k) 172053 - - - - 12.4
Service Workers 2 5.9 SIa0 62 2723 - - 6.3
Government Employees (nec) = - 3.8 6.8 2.5 - - 3.6
Housewives - 25 3.9 Pea 7SS - - 3.7
Students (Academic) 2.6 3.8 24 - - - - 3.2
Retired, None or Unknown 155 4.7 7.8 6.9 4.8 4.6 6.2 5.6

TOTAL 2055 912 6.3 6.6 675 8.6 10.3 5.9

Rates were highest for the professional and
technical and farmers and farm managers cate-
cories in all age intervals.  Nince these rates do
not consider exposure. the influence of the pro-
fessional pilot experience in the professional and
technical major occupational category is appar-
ent (Table 1 indicates a low “per unit of ex-
posure™ accident experience  for professional
pilots, but even low rates produced high absolute
numeric experience when a high group exposure
existed). The experience of the farmers and
farm managers category was consistent with pre-
vious findings,

Rate Per
1,000 Airmen

10

i L 1 sl 1 1 J
Less than 20- 30 40 - 50- 60- 70 8
20 yrs. 29 39 A(,gg 59 69 Above

i ke 5o General aviation acceident rates hy age 1971

D. Aeccident /',‘.I'/ll 1 nee /:’1/ ‘II:IV/'IA; ecupa
tional Cuateqory and Cumulative Flight T/me.
Requirements  for the various airmar ratings
stipulate certain levels of cumulative flight ex
perience. under various conditions. for mininunm
qualification.  "Thus. one assumes that a beneficial
effect acerues with  greater cumulative experi
ence.  However. at some point. cuwadative tligha
experience ceases to be an asset and becomes a
risk factor. As scen in the 1971 ceneral aviation
acceident data presented in Table 3 and Figure 6.
accident rates inerease with crmulative exposure
for all but the highest exposure category. where
the drop is slight.  Overconfidence and lack of
vigilance by high-time pilots have been cited as
possible contributors to this situation. \irline
pilots. on the other hand. have the highest cumu-
lative experience of any group but continne to
have low accident rates.  Airline pilots. as a
rule. use more sophisticated equipment. hoth air-
craft and navigational. and have professional
lielp in performance of the flight ta Preflight
planning and the flight routine are also likely

to be more disciplined.

General aviation accident rates increase with
an increase in cumulative flight experience with-
i all major occupational categories and for the
total population (an increase of 1311 times from
low to high cumulative categories).  Tlighest
rates are consistently in the greatest cumulative
flicht time intervals (see Table 3). Farmers and
farm managers have among the highest rates re
cardless of exposure category.  No other cate-
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Within the
farmers and farm managers category. the pat-
tern of increased rates with higher cumulative
flight time is present but somewhat more erratic.

gory demonstrates such a pattern.

E. Accident I'.'-l'/lt 1N /:.l/ .l/lljlll' //1‘/‘11/;:/-
tional Category and Recent Flight Eapervicnee.
FAN regulations also require a minimum amount
and type of recent flight experience for an air-
man to be current.  Some minimum recent ex-
perience is thus considered necessary for the
pilot to perform safely in the aviation environ-
ment.  One might logically extend this argument
to the conclusion that the greater the amount
of recent experience one has. the safer he or she
is as a pilot.

Rate Per 1,000 Airmen
25

Recent Exposure
20 -
5 b=
/T~
{{{o 8 =
5 |- Cumulotive Exposure
7/
1 1 1 1 1 =]
Recent Exposure 0-10 11-50 5i-100 101-200 201 8 Above

11-50 51-200 201-1000 100l- 2000
2000 8 Above

Cumulative Exposure 0O-10

Exposure (Hours)

However, the same patterns that are described
for cumulative flicht time cmerge for recent
flight time.  Greater recent exposure to the gen-
cral aviation flight environment results in higher
risk. as shown in Table 4 and Figure 6. Overall
and for all major occupational categories. rates
increase with inereased recent flight time. Over-
all. risk increases approximately 10 times from
the 0-10 interval to the 101-200 interval. When
flight time intervals are considered separately.
farmers and farm managers again experience the
highest rates in all but one interval.  Some sug-
westion of a decrease in risk for the highest flight
time interval is shown in the total rates.

|‘~. .lr‘l';llt'llf /’,'.1'/14 1N /;!/ /'./;![/t/ l':.l‘/ll’l'/'l‘/l(‘(
and Age. From the literature and preceding
discussions, it appears that oceupation. age. and
flicht experience are hmportant variables with
respect to the epidemiology of general aviation
accidents.  Exposure to the environment is ob-
viously necessary to incur risk of aceident.  This
It
is the interrelationships of exposure with other
variables that will provide additional informa-
tion.

fact isc and always has been. indisputable.

Occupational and exposure relationships
are presented in Tables 1. 30 and 1. Trends hy
occupation and age are apparent from data pre-
sented in Table 2. The relationship of age and

exposure remain to be exaraned.
G. Cumulative Flight Epericne

The approximate fourteenfold merease from low

to high cumulative flicht thme mmtervals for the

r/l(l/ .l!/r.

Firoree G- General  aviation aceident  rates by flight total |Nl|)ll|:lll()ll has been l'“""””‘\'.\' noted.
time 1071 Likewise. the increase of approximately four
Tawr 3 General aviation aceident vates by major occupational eatezory and cumulative tlight time 1974
B . Cumulative Flight Time (Hours)
= 2001 -
Major 0O ipational Category 0-10 11-50  51-200 201-1000 1001-2000 Plus Total
Professional and Technical 0.9 4.3 4.9 8.7 139/v9 14.3 8.2
Managers and Administrators,
Except Farm kS 6.8 5.8 5.9 i 10.4 S d
Sales Workers 1.0 Gis 55 6.4 8.3 Hls2 5.6
Clerical Workers 0.6 8.1 42 D9 10.4 4.l 3.6
Craftsmen 0.6 2.7 42 5.8 127 9.9 3i«d
Operatives 0.6 6.6 Gl v | L&S 6.9 QxR
Laborers, Except Farm 0.9 4.1 6.0 740 Dv3 16.5 4.4
Farmers and Farm Managers 2.5 12.4 10.1 99 20.1 VSd 9.9
Farm Laborers and Foremen 6.2 - - - = - 12.4
Service Workers Tl 4.5 7+l 8.9 12.4 40.4 6.3
Government Employees (nec) - 24.7 ) b 1.6 12.4 37.3 3.6
Housewives 1.4 10.5 4.7 245 - - 3.7
Student (Academic) 0.7 ) 4.9 8.7 21.7 16.5 3.2
Retired, None or Unknown 2.8 5.9 6S 5.9 9.0 9.9 - 9.
TOTAL r Lal 902 el 741 14.1 13.2 5.9

11
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TasLe 4. General aviation accident rates by major occupational category and recent flight experiencee 1974
Recent Flight Time (Hours)
Major Occupational Category 0-10 11-50 51-100 101-200 201-Plus Total
Professional and Technical 2.3 8.2 21516 20.7 14.4 8.2
Managers and Administrators,

Except Farm 2.6 6.3 14.3 18.6 18.9 5+7
Sales Workers 2.0 6.6 22,3 26.6 66.1 356
Clerical Workers s 6.5 8.9 24.8 - 3.6
Craftsmen 1.4 6.9 34705 4 352 12 .4 3755
Operatives 2.4 8.3 20.7 1555 - 5.2
Laborers, Except Farm 24 &5 1:2.4 3301 49.4 4.4
Farmers and Farm Managers S L2 16.4 373 98.8 9.9
Farm Laborers and Foremen = - - - = 12.4
Service Workers 2.3 8.4 41.4 21.3 16.0 6.3
Government Employees (nec) 1.4 S5 6.2 - 152153 3.6
Housewives 250 () 18.6 - - 3.7
Student (Academic) T4 7.4 9.9 29.0 62.1 3.2
Retired, None or Unknown 3.3 6.4 12.0 2103 12.8 5.6

TOTAL 2.2 7.3 15520 21.9 15,0 3.9
*Last six months flight time.
TABLE D.——General aviation accidents by cumulative experience and age 1974
Cumulative Experience (Hours)

AGE GROUP 0-10 11-50 S1-200 201-1000 1001-2000 7001+ TOTAL
Less than 20 years

Accidents 17 3t 35 27 2 4 116

Non-accidents 31,395 6,896 6,006 1,181 - 157 45,633

Subtotal 31,6412 6,927 6,041 1,208 - 161 45,749

Rate /1000 0.5 4.5 5.8 22.3 - 2.8 2.5
2¢-29

Acciaents 67 168 255 332 192 213 1,207

Non-accidents 93,606 32,19 54,435 32,691 6,976 8,325 228,827

Subtotal 93,673 32,943 54,690 33,023 7,168 8,518 230,034

Rate/1000 0.7 4.5 4.7 10.0 26.8 26.9 5.2
30-39

Accidents 65 98 285 362 175 372 1,357

Non-accidents 51,805 19,555 52,874 53,925 10,215 26,288 214,663

Subiotal 51,870 19,653 53,159 54,287 10,390 26,660 216,020

Rate/1000 152 5.0 5.4 6.7 16.8 14.( 6.3
40-49

Accidents 58 60 162 346 118 15 1,059

Non-accidents 30,871 7,108 28,351 55,713 10,917 25,781 158,741

Subtotal 30,929 7,168 28,513 56,059 11,035 26,096 159,800

Rate/ 1000 1.9 8.4 5.7 6.2 10.7 12.1 6.6
— — —— — — — — — —— — — — — — — — — — — — — — — — — — — — —
50=59

Accidents 19 22 67 163 78 243 592

Non=accidents 10,854 3,119 13,142 27,786 10,071 24,887 84,859

Subtotal 10,873 3,141 13,209 27,949 10,149 25,13¢ 90,451

Rate/1000 bt 7.0 5.1 5.8 Tu ¥ 9.7 6.5
60-69

Accidents 2 4 12 27 10 b 123

Non=accidents 1,206 399 713 4,483 2,084 5,248 14,133

Subtotal 1,208 403 725 4,510 2,094 5,116 14,256

Rate /1000 1.6 9.9 16.6 6.0 4.8 12.8 8.6
70 and above

Accidents - 2 4 4 2 8 20

Non=accidents 242 - 77 479 159 458 1,913

Subtotal 242 * 81 483 161 67 1,933

Rate/1000 - - 49.7 8.1 12.4 8.3 10.3
Unknown Age Accidents 12 1 2 1 1 - 17
Total

Accidents 240 366 822 1,262 578 1,223 4,491

Non-accidents 219,968 69,869 155,595 176,257 40,6149 91,644 753,752

Subtotal 220,208 70,235 156,617 177,519 40,997 92,867 758,243

Rate/ 1000 1.1 5.2 5.2 7.1 4.1 13.2 5.9

NOTE Row and column totals may not equal the sum of cell values due to rounding.

12




times in rates by age has also been discussed.
When the cumulative exposure intervals in Table
5 are considered separately. some increase in
accident. experience with age is noted for low
IHowever., for the higher
cumulative exposure intervals, vounger ages have
much higher rates.
in lower age groups at lower exposure intervals
tend to weight the total rates and produce low
overall rates for vounger ages.  Well over one-
half of the airman population has cumulative
experience of 200 hours or less while only one-

experience intervals,

Large numbers of airmen

third of the accidents were in this interval.
When the age intervals are considered sepa-
rately. a pattern of increasing rates with in-
creased exposure is clear for all age intervals
through 50-39. The trend for age intervals 60
with higher rates
ocenrring at lower exposure intervals,

and above 1s not so clear.

FFor purposes of the current analysis, Table 5
has been partitioned into four quadrants. de-
picted by the heavy lines. to indicate distinet
catecories of age or exposure as well as various
combinations of the variables.  The ratio of
accident rates (relative risk) has been computed
for the several pertinent comparison possibilities.
Results are summarized in Table 6.

High exposure is seen to produce highest risk
when considered separately and when combined
with vounger ages. IFor higher ages. increased
cumulative exposure does not appear to he <o
important.

Relative  risks  associated with  cumulative
experience and age

Tante 6.

Risk Factor(s) _ Relative Risk

High age only 16
High expos.re only 3.1
High age, high exposure 1.4

High age, low exposure 0.8

Low age, high exposure

Low age, low exposure 8.3
Within low ages - high vs low exposure Yib
Within high ages - high vs low exposure 1.6
Within high exposure - high vs low age 0.8
Within low exposure - high vs low age 1.6
#pelative risk {s the ratlo of accident rates among thosg
with the characteristic to ident rate k
without the characteristic, e.p.
tdene ¢ m high age airm
Relative Risk = BCCident rate among g e "t

” /4': cont /"/;(//l/ /‘,',r'/n /'/'4 e 1///// .](/l. “('n'('nl
flicht (during the 6 months prior
to the accident or medical application) and age
Rates in-
creased tenfold from the lowest recent exposure

experience
are considered jointly in Table 7.

intervals to the higher intervals for total popu-

lation experience,  Age relationships are the
same as deseribed previously  (fourfold increase
from low to high ages). Holding exposure con-
~tant by considering the intervals separately. one
can observe that rates increase with age in the
three lowest exposure intervals,  For higher ex-
posure intervals. rates are higher in yvounger
About 60 percent of the population indi-
cates flight time during the last 6 months in the
0-10 imterval.

about 20 percent of the accidents,

ares.
hours This group experiences
Conversely.
33 percent of all aceidents occur among approxi-
mately 11 percent of the population with the
higher recent experience (100 hours or greater).

Table T has also been partitioned to allow for
risk comparison within and between some per-
tinent risk categories.  Results are presented in
Table S along with comparable results for the
cumulative experience analysis. Iigh recent ex-
posure and lower ages are again <c¢er to ierease
risk of accident. The only additional conclusion
reached from analvsis of recent experience is the
mereased importance  of

recent high  exposure

among the higher age eroups.  Risk magnitudes
are also higher. according to recent experience
analysis.

Whether one considers total experience or re-
increased

cent experience,  the importance of

exposure is apparent.  Furthermore, recent ex-
perience appears to be more important than
cumulative experience as a risk factor. accord-
ing to the present analysis,

Some accepted relationships of greater aceident
experience  with age have been shown to bhe
erroncous when exposure is added to the equa-
tion for risk determination.

Younger ages have been found to experience
higher general aviation accident rates at both
higher crmulative and recent experience levels,
Although vounger ages are broadly defined here,
this finding 1= consistent with motor vehiele ac-
cident experience: however, an assumed cansal

factor in motor vehicle acerdents 1s lack of ex-
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TaBLE T General aviation accidents by vecent experience and age—1974

“Recent Experience (Hours)
Age Group 17 =50 ST-100 ToT= yio) €3 Total
Less than 20 years
Accidents 35 50 11 6 14 116
Non-accidents 37,257 6,474 1,842 75 = 45,633
Subtotal 37,292 6,524 1,853 81 = 45,749
Rate/1000 .9 7.7 5.9 74.5 - 2.5
20-29
Accidents 261 299 169 164 314 1,207
Non-accidents 157,042 42,389 10,141 6,118 13,137 228,827
Subtotal 157,303 42,688 10,310 6,282 13,451 230,034
Rate/1000 1.6 7.0 16.4 26.1 23.3 5.2
30-39
Accidents 275 361 217 217 287 1,387
Non-accidents 122,716 49,254 14,281 8,160 20,252 214,663
Subtotal 122,991 49,615 14,498 8,377 20,539 216,020
Rate/1000 2.2 7.3 15.0 25.9 14.0 6.3
40-49
Accidents 222 335 203 138 161 1,059
Non-accidents 81,611 43,562 12,765 6,869 13,934 158,741
Subtotal 81,833 43,897 12,968 7,007 14,095 159,800
Rate/1000 257 7.6 15.6 19.7 11.4 6.6
50-59
Accidents 123 178 125 84 82 592
Non-accidents 40,552 25,677 8,493 5,796 9,342 89,859
Subtotal 40,675 25,855 8,618 5,880 9,424 90,451
Rate/1000 3.0 6.9 14.5 14.3 8.7 6.5
60-69
Accidents 31 39 22 16 15 123
Non=-accidents 5,929 5,116 1,669 709 710 14,133
Subtotal 5,960 55155 1,691 725 725 14,256
Rate/1000 Se2 76 13.0 2221 20.7 8.6
70 and above
Accidents 8 7 4 - 1 20
Non-accidents 878 718 157 161 = 1,913
Subtotal 886 725 161 161 = 1,933
Rate/1000 9.0 9.6 24.8 - e 10.3
Unknown Age Accidents Jif & ~ = = 17
Total
Accidents 972 1,269 751 625 874 4,491
Non-accidents 445,968 173,190 49,307 27,888 575359 753,752
Subtotal 446,940 174,459 50,098 28,513 58,233 758,243
Rate/1000 2.2 73 15.0 21.9 15.0 5.9
NOTE: Row and column totals may not equal the sum of cell values due to rounding.

ks associated  with  recent  ar

TasrLe S Relative r

cumulative experience and age
Relative R

Cumulative
Experience

Relarive Risk

High age only 1.2

Risk Factor

High exposure anly . 1.1
High age, high exposure 05, 1.4
High age, low exposurs 0.8 0.
Low age, high exposure b d

Low age, low exposure 0.3 0.3

Within low age--high vs. low

exposute a2 Y. &

Within high age--high vs, low
exposure 245 1.6

Within high exposure--high vs,

low age 0.7 0.

Within low exposure--high vs, low
Ve 1.5 e

d

v

perience.  Other factors characteristic of vounger
ages must be of importance for general aviation
accidents,

Aecident-Tnvolved
Adrmen. Additional data of a deseriptive nature
concerning airmen involved in general aviation
accidents during 1974 are as follows:

1. Some Charvacteristios of

Females experienced  significantly  fewer ac
than expected (103

expected).

cidents observed: 215

IF'rom data presented in Table 9 and Figure 7.
the peak months for general aviation aceidents
are observed to be April through September, con
increase in - general aviation

sistent  with an

activity during these months.
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Tasre 9 -Month of accident occurrence 1974 reneral
aviation accidents

Month of Accident 8 Frequency Percent
anuar 313 (1)
ebruary \8 5.5
Mar i
April ) 8.9
May

e T 8
16 1
Aug 1
September 3 8.3
52 8

L 4 1known ) ). 1

STkE 4y 491 100.

Table 10 shows the geographic distribution ot
accidents,  While State of occeurrence is often
different from State of pilot residence, it is clear
that States with the largest pilot population ex-
perience the highest frequency of accidents: ie..
California, Texas, and Florida. However, ac-
cording to proportional expectations. these States
have experience that is about as would be ex-
pected.  Alaska has four tunes the number of
accidents expected.  Weather and type of flying
may be part of the reason for Alaska’s increased
accident experience.  Arkansas. Idaho, Nevada.
New Mexico. West Virginia, and Wyoming all

Number Of
Accidents
500

400 1~
300

200 -

2

T PEREN| VNN, G | MUOAT, (SRS (NN (] (S OSSR (St (S |

Jan Mar May Jul Sep Nov
Feb Apr Jun Aug Oct Dec

Month

Frovre 7.0 Month of aecident occeturrence 1974 general

aviation accidents

have at least double the accident experience ex-
pected. for reasons that are not obvious. NStates
with substantially less than expected aceident
experience (about one-half) include Connecticut.
[linois, Indiana. Maryland. New Jersey. Ten-
nessee. and the Distriet of Columbia.

The distribution of accidents by time of occur-
rence within the day is what would be expected
(sce Table 11 and Figure 8). No important dif-
ferences in the distribution of accidents by time
of day are observed when less serious accidents

are compared with serious or fatal aceidents.

Percent
25

ZOr"

L8 5 8 el L oK —f i L 1 d
0001-0300 0601-0900 1201-1%00 1801-2100

0301-0600 0901-1200 1301-1800 2101-2400

Time Of Accident

Frovre So-Time of  accident  occurrence 1971 zeneral
aviation accidents

Table 12 and Figure 9 presents some interest-
ing findings with respect to amount of exposure
to the flight environment within the past 214
hours.  Fifty-five percent of all accident-involved
pilots had flown less than 1 hour in the past 21
hours.  More fatal and serious aceidents than less
serious accidents ocenrred during the first hour
of flight. Furthermore. almost half (18 pereent)
of the futal and serious accidents occurred dur
ing the first half hour of flight.  From these
data.  fatigne associated  with  long-duration

flights does not appear to be a significant factor

in the epidemiology of general aviation aceidents,

15
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TABLE 10 -State of accident oceurrence by injury category of acceident 1974 general aviation accidents

Qegree of Jojucy

State None Minor Serious Fatal L Total Expected O/E Ratio
Alabama 42 b 7 14 - 68 51.7 1.3
Alaska 145 21 17 24 - 207 50.5 4.l
Arizona 60 14 13 16 2 105 75.9 1.4
Arkansas 52 9 8 12 - 81 37.7 2.1
California 332 bh Lz B8 1 527 675.4 0.8
Colorado 72 20 9 25 - 126 91.8 1.4
Connecticut 12 & 5 4 1 26 61.8 0.4
Delaware 11 S - 1 =; 12 10.5 1.1
District of Columbia 1 1 = = = 2 5.9 0.4
Florida 161 27 20 3 1 240 255.3 0.9
Georgla 68 21 10 16 = 115 100.8 1y
Hawai i 12 1 - 4 - 17 15.1 33
Idaho 42 7 5 11 - 65 28.3 2.3
Illinois 99 15 14 13 x 141 214.4 0.6
Indiana 37 9 7 11 = b4 108.8 0.6
Towa 37 9 3 10 - 59 71.8 0.8
Kansas 53 8 12 12 & 8BS B2.5 1.0
Kentucky 20 14 2 6 - 42 6.8 ;% |
Loulsiana 56 12 8 7 - &3 58.3 1.4
Maine 16 10 S 6 L 37 19.4 1.9
Maryland 22 4 Z 7 = 5 62.0 0.6
Massachusetts 4l 11 9 6 P 67 82.5 0.8
Michigan 88 17 7 16 = 128 164.8 0.8
Minnesota 53 9 5 10 = 77 115.2 0.7
MiSsissS1ppl 26 10 el 5 - 50 35.2 1.4
Missourd 46 6 11 17 & 80 103.6 0.8
Montana a4 3 b 4 = 57 30.0 1.9
Nebraska 57 5 2 5 = 69 45.0 1.5
Nevada SY 13 2 9 - 75 27.5 2.7
New Hampshire 11 2 2 2 - 17 21.9 0.8
New Jersey 45 10 6 9 - 20 115.4 0.6
New Mexico 46 12 6 14 = 78 35.1 2
New York 96 27 13 9 & 145 209.6 0.7
North Carolina 57 17 8 20 = 102 75.8 1.3
North Dakota 20 3 1 5 - 29 22.5 1.3
Ohio 91 25 8 17 - 141 199.3 0.7
Oklahoma 35 11 B 11 < 65 80.6 0.8
Oregon a5 10 7 3% " 73 71.7 1.0
Pennsylvania 100 15 7 18 = 140 146.8 0.9
Rhode Island 7 1 1 1 - 10 8.6 1.2
South Carolina 27 6 6 b - 45 3.9 1.4
South Dakota 20 2 2 3 = 27 19:7 1.4
Tennessee 17 El 4 8 - 38 69.8 0.5
Texas 202 35 27 53 - 317 304.3 1.0
Utak 13 7 “ 9 = 33 28.9 1.1
Vermont 6 2 )| 1 = 10 9.7 1
Virginia b 9 S 11 = 59 81.9 0.7
washington 50 19 12 27 - 108 125.9 0.8
west Virginia 19 X 2 S -~ 35 17.4 2.0
wisconsin 52 8 8 13 i 81 78.1 1.0
Wyaming 23 1 3 5 = 3B 13.0 2.9
Invalid State Codes or Unknown 54 3 10 17 6 90

il TOTAL o 05826 594 391 669 11 4,491 Ce

The purpose of the flight resulting in the ac-
cident is recorded in Table 13, Approximately
10 pereent of all accident flights were originated
for business purposes and the remainder for
pleasure.

(lass of medical certificate and whether it con-
tained any limitations of usage are presented
in Table 11 for the aceident-involved airmen.

Slightly  fewer-than-expected  acceident-involved
airmen had lmitations.

Within the ageney. much interest has centered
on frequency of examination and nmplied  re-
ceney as a factor in reducing aceident risk likely
to result from medical factors.  Table 15 and
Figure 10 provide a breakdown of recency of
medical  examination  among  accident-involved

Tapte 11 Time of accident oceurrence by injury category of accident 1971 ceneral aviation accidents

THEE 0k -~ b aew Dogree of Injury ST
Accident None _ Minor _ Serious Fatal Unknown Total Percent
0001~0300 37 L 5 20 1 74 1.6
0301~0600 33 10 8 10 1 60 1.3
0601-0900 214 42 39 61 = 356 79
0901~1200 611 109 79 108 = 907 202
1201-1500 719 146 98 133 - 1,096 24 .4
1501-1200 728 161 100 140 1 L4130 25.2
1801-2100 400 91 51 120 = 662 14.7
2101-2400 78 24 b8 | 32 = 165 3l
Invalid or
Unknowa 8 - - 25 8 41 0.9
Total 2,826 594 591 669 il 4,491 100.0




Tapee 120 Ilight time in the 24 haues preceding

accident occurrence by injury category of accident

1974 general

aviation accidents

Flight Time

Degree of Injury

Last 24 Hours Nonc " Minor

Serious Fatal 'nknown Total Cumulative Percent
Less than .5 hours 777 162 117 390 11 1,457 32.4
1 669 141 89 129 - 1,028 55.3
2 435 75 51 53 - 614 €9.0
3 234 65 26 30 - 355 76.9
4 190 42 35 24 - 291 B3.4
5 151 33 22 12 ~ 218 88.2
& 138 28 22 8 - 196 92.6
7 54 12 10 11 - 87 96.5
8 72 13 11 3 - 99 96.7
9 20 T = 2 - 29 97.4
10 43 C) & 4 ~ 60 98.7
11 11 2 = 1 - 14 99.0
2 15 - 1 1 - 17 99.4
13 3 2 L - - 5 9.5
14 6 1 - - - 7 99.7
15 3 1 3 - - 7 99.8
16 3 = o = - 3 99,9
7 - a5 = & - 2 99.9
18 2 & = = - 2 99.9
19 < = = - - « 99.9
20 or more & 1 L 1 - 2 100.0
Total 2,826 594 391 669 11 4,491

airmen. It may be seen from Figure 10 that
12 percent of all accident-involved airmen had
undergone medical examinations within 6 months
prior to their accidents and 75 percent had nn-
dergone examinations within a year prior to
their aceidents.  These data are diflicult to in-
terpret other than to observe that most accident-
involved airmen had undergone fairly recem
medical examinations.  However, had the reverse
situation been true, a stronger basis for hypothe-
sizing  medical
existed.

factors causation would have

Tasre 13 Purpose of flight rvesulting in acceident by

injury category  of  accident- 1974 ceneral  aviation
accidents

Mi T er ¥ Twn Tt
Bus ' (! 8
¥ 0 T 371 1 ¢

V. Conclusion and Summary
General aviation
from multiple causes.

result
However, in applying the
methods of epidemiology to this area. the as-
sumption is not one of single causation but
rather to search for a factor (or factors) with
respect. to the agent (aireraft), the host (pilot).
or the environment, that can he controlled or
mitigated to favorably influence accident
dent or outcone,

aceidents  obviously

inci-

Cockpit design has improved in recent years
to increase the likelihood of accident survival.

1

o

Agricultural acceidents and resulting equipment
are a prime example. A traflic control and
navigational equipment is constantly being seru-
tinized to nuprove the interface of the pilot with
the environment.

Some other studies have been made to identify
host-related factors that may have significant
influence.  Aleohol. drugs. medical factors. ex-
perience. and age are some variables that have
been considered.  Occupation, age. exposure, and
their interrelationships have received consider-
able attention in this study in an attempt to
better understand the etiology of general avia-

Percent
100 -

40 -

ZOr

Lol alediclaluliclcdslialalad
a%678%0"12"%1a"%16'M8'® 2000
Flight Time Last 24 Hours

0o TS
(.5'2

Fravee 9o —Cumulative percent thight time fast 24 hours

1971 general aviation aceidents




TasrLe 14—Medical certiticate status of accident involved
pilots—1974 weneral aviation accidents

Medical Certificate Status Frequency

Class 1 medical, no limitations R4
Class 1 medical, with limitations 131
Class 2 medical, no limitations 1,386
Class 2 medical, with limitations 710
Class 3 medical, no limitations 1,079

Class 3 medical, with limitations
Not medically certified S
Unknown 75

Total 4,491

Note: Of 4,491 accident airmen, 1,562 -- or 34.8 per 100 -- had
limited medical certificates. Of 758,243 active airmen,
298,296 -- or 39.3 per 100 in the population -- had limited
mecical certiricates,

Observed _ 3.8
Expected Ratiof = 39.3

= 0.88
tion accidents.  Other deseriptive characteristies
of accident-involved airmen are also presented.

Occupation has been studied under assump-
tions of similar exposure. total cumulative ex
posure by occupation, and recent exposure by
occupation with the outcome under at least two
methods of analysis being the identification of
physicians, lawyers. sales representatives, farm-
ers, and housewives as having high accident
experience.

This study also considered the relationship of
oceupation and age with respect to aceident ex-
perience.  The anticipated outcome of inereased
accident experience with age was observed for
the total group and most of the major occupation

categories.

TABLE 15,

Time elapsed since last medical by injury catezory of aceident

Percent
100

80 -

75 % Had Exams
Within | Yr.

60 -
a0 f

Within Past 6 Mo.

I

I

l

|

|

[\_42 % Had Exams
20 | |
|
[

et by b s boy g g

|
| 5 10 15 20 25 or )
Time Elapsed (Months)

Cumudative percent time elapsed sinee Jast
1974 &

FioUre 10,

medical examination cueral aviation accidents

When aceident experience was examined by
major occupational category and cither cumula-
tive or recent exposure. the outconie was one of
imcreased risk with inereased exposure. regardless

of type.

1974 ceneral aviation aceidents

Time Elapsed

Degree of Injury

Cumulative

(Months) YNone Minor Serious Fatal Unknown Total Percentage
1 352 70 42 50 < 514 11.4
2 220 45 32 29 - 326 18.7
3 185 30 26 53 = 294 25.2
4 160 37 20 42 - 259 31.0
5 176 41 21 34 1 273 37 1
6 170 36 i8 25 = 249 42.6
7 133 25 23 28 = 209 50.7
8 130 29 22 35 ~ 216 52.1
9 147 39 18 33 L2 237 57.4

10 149 315 22 34 - 240 62,7
11 159 33 19 34 1 246 68.2
12 181 30 23 51 = 285 74.5
13 83 )2 8 22 - 124 T
14 59 11 10 20 = 100 19.5
15 48 10 2 17 o 77 81.2
16 42 16 6 12 = 76 82.9
17 57 10 4 14 = 85 84 .8
18 i3 12 5 10 = 60 86.2
19 50 7 9 12 = 78 87.9
20 42 10 > 13 = 70 89.5
21 39 9 8 11 - 63 90. 1
22 39 10 12 8 = 69 92.4
23 46 12 9 18 e 85 9.3
24 48 13 7 17 . 85 96.2
25 and up 51 11 12 32 - 106 98.5
Invalid or Unknown 27 6 8 15 9 65 100.0

Total 2,826 594 jol 669 11 4,491 100.0




In several previous studies. age has repeatedly
been shown to be associated with increased risk
of general aviation aceidents.  The exception.
Mohler's 1967 study of accident experience by
age,” concluded that the accident experience of
older airmen was comparable to. and in some
cases better than, that of their yvounger counter-
parts,
was made when exposure and age
considered in this study.

However, a most important observation
were jointly

Whether cumulative or recent exposure is con-
sidered. high exposure is associated with the
highest risk. when considered separately and

when combined with the yvounger ages.  IHigh
exposure. in combination with or within any

other comparison category. results in increased
risk.  Risk analyses. based on high age alone
or in any combination not also associated with
high exposure. are somewhat inconclusive.
Whether cumulative or recent experience is con
sidered. the importance of increased exposure is
apparent. In addition. recent exposure appears
to be more important as a risk factor.

The of

oreater risk of accident at higher ages 1s seen

frequently  observed  relationships

to result from a dilution of younger age rates

by a large number in this age group with little
Or No exposure.

Exact mechanisms for the high risk associated
with selected occupations and  high-exposure
vounger age categories are subject to hypothetical
conjecture.  Certainly these arcas deserve further
study.
powerful tool in past health and safety etforts

and should be utilized again, even in the absence

Education, however. has proved to be a

of clearly established mechanisms.

Other deseriptive findings for the accident-
involved group are as follows: Females experi-
enced significantly fewer accidents than expected.
The months of April through September arve
peak aceident months,  Alaska. Arkansas. Idaho.
Nevada,  New  Mexico. West  Virginia.  and
Wyoning all had at least double the accident
experience expected.  Eighty-five percent of all
acceidents occurred between 9 o'clock in the morn-
More than half
within 1 after
Nixty percent of aceident

ing and 9 o'clock in the evening.
of all

takeofl” (55 percent).

accidents ocenrred hour

flichts were originated  for pleasure purposes.
airnien
had medieal Timitations. and 75 percent had un-
dergone  medical  examinations
prior to the accident.

[Fewer-than-expected  accident-involved

within a  vear
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