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Acknowledgment

The inspiration and support for the Air Traffic Controller Health
Change Study came from many sources. The need for such a stuly was
clearly one of ._l.e reccummendations of the Corson Repoert (1970). The
questions regarding the implications of air traffic control work on
employee health were, and remain, an important issue far the Office
of Aviacion Medicine of the FAA. Factors leading to health change
in air traffic controllers were of great Interest to many individuale in
the agency. Administrators responsible for the maintenance of the ailr
traffic cortrol system and those in the Office of Personnel were
vitally interesred in the problems of air traffic controllers and
the factors that might represent a risk for their health change.

We received a great deal of support from many individuals in many
different parts of the FAA, both nationally and at different faciiities,
ranging from their backing for the development of such a study to their
crucial suggestions for design of the study and their help in its exe~
cution.

We are also much indebted to t o administrative officers of the
Professional Air Traffic¢ Controller's Orgunizarion (PATCO)}. Without
their support and endorsement, it would have been impossible for us
to complete this stidy.

We are perhaps, however, most indebtad to the air traffic con-
trollers who participated at a cost to themselves, but yet with en-
thugiasm, openness and sustained dedication. Without their cocperatios,
investment, perserverance, and honesty, there would have been no study.
Many individual conirollers also participated in making suggestions
about the various questions that might be asked, helped educate us
about some of the intricacies of air traffic control work and helpad
ug to overcome the difficulcies in scheduling. Because ocur stviy
required contrcllers to be away from their job at least once every
nine months, we are alsc indebted to the vartious facility chiefs and
their assistants who helped us schedule the controllers' visits to
Boston.

An enormous amount of information was collected on the 416 men that
we studied for three calendar years. Our participants were an unusually
cooperative and dedicated subject group, representing an B0Y volunteer
Zrte Jtiw a avratified sample of ATCs in New York and New England. They
averaged a 937 return rate on the monthly mood and health “heck,lfits.
Although, of the 416 men who started the study, many vere either trans-
ferred to other lacilities or promoted, 388 men, or 93%, of the original
groyp returned for a final examination visift. They came from across the




2

country and as far away as Guam and Hawaii. Only 24 men dropped from
the study for personal reasons during the entire three years, and
even scme of them came back for a final visgit.

We are grateful for the excellent cooperation we received during
our visits to the facilities to study the men while they were ac-
tually controlling traffic., We were able tc complete 2,626 men~days
of observation during the course of the study, each day lasting ap-
proximately 5 to 6 hours. As collection of data on a man took place
every 20 minutes during this time, we made almost 40,000 individuval
observations on controllers while at work.

Nature of the Study

The main goal of the study was to determine the nature and ex-
tent of health changes in the air traffic controllers and by what
characteristics these health changes might be predicted. We were
interested in both physical and psychological health changes., As
documented in the body of the report, we established rigorcus cri-
teria for both classes of health changes, and defined health change
operationally in such & way that the reader could understand clearly
what was classgiffed as an illness episode.

Many variables were included in the study as possible predicters.
We selected men with as broad a range of experience and yearas of uge
as possible. We gselected men from two major centérs, the Boston
Center in Nashua, New Hampshire and the New York Center in Islip,
New York, and from Boston Tower (Logan Airport) and the Common IFR
Room (Kennedy Alrport), providing radar cc “rol for the entire New
York metroplex area., We also studied . ~in smaller f{acilities
located at Bradley International Airporc (Windsor Leotka, Comn,),
and at two enroute radar centers {Quonset Naval Air Station at Quon-
set Point, Rhode Island and Otis Air Force Base at Cape Cod, Mass,)
and alsoc included a few men from Providence Alrport in Rhode Island.

The data used to determine health change were gathered in several
ways, Men filled out a medical history questiomnaire reviewing per-~
sonal and family health Listories, health habits and symptomatic com-
plaints and had au interview and physical exam with the atudy physician
five times over the course of the study. During the same visit, chest
X-rays and electrocardiograms were made, blood chemistries were mea-
sured and urinalyses performed. We lesarned about most of the mild
and moderate illneszes and injuries by sending each ma. a monthly
heslth checklist on which to report illness episodes, continuing health
problems or injuries that occurred during the past month, as well as
whether he saw a physicien or was hospitalized. Psychiatric health
change was assessed primarily in two ways: first, by use of a widely
accepted scructured psychiatric interview, the Psychiatric Status
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Schedule (PSS), and second, by use of a monthly checklist designed
to detect troubling episodes of depression or anxiety.

From these sourcer of information, we were able to diagnose old and
new cases of hypertension, along with the occurrence of major illnesses
such as peptic ulcer, diabetes, etc. The vast bulk of the physical
health changes, however, related to more short term respiratory illress
and accidents which were associated with moderate degrees of disability.

The major clusters of predictor of risk variables included stable
personglity characteristirs to determine whiether or not particular
‘traits raised one's risk for developing physical or psychological
problems. We were particularly Interested in men's attitudes and per-
spectives about work, such as their feelings about the 'costs" of
working as a contreller in terms of its interference with the rest of
their iives, their feelings of invectment in.the work, concerns about
burnout, ability to bounce back after periods of being away from working
the boards, anxiety ar work, and ability to cope with the problams of
being a controller. We also employed a number of stasndard question-
naires to assess worker satisfaction and perception of on-the~job
relationships in comparison with other groups. We were interested in
how competent, amicable and '"ideal" as a work team member each of our
participants was as perceived by his coworkers. We also inquired about
life changes individuals experienced throughnut the study inasmuch as
major events such as deathdg, marriages, and divorce have been shown to
place individuals at increased risk for physical and psychiitric illness.

The other major category of predictors assessed were responses to
air rraffic controlling itself. While they were on the job actually
separating aircraft, we measured the controllers' blood pressure and
endocrine responses at work and rated their overt behavior or srousal
while controlling. Work lcad variables were also recorded, including
the peak number of planes controlled, couplexity of the controlling task
in terms of planes transitioning, type of sector worked, type of position
worked {radar, hand off, data, training or other) and number of obser-
vation points on the boards during zhe sfudy day. Thus, we were able to
compare men with respect to workload on the days they were studied, as
well as on their subjective responses to work, changes in overt behavior,
-blood pressure or hormone levels.

The design of this study also allowed comparison of those who were
promoted, those who were disqualified for medical or psychiatrie Feasons,
and those who remained as active jourmeymen controllers to see if any
Tredictor variables could discriminete among these outcomes. We also
celined burnout operationally and determined what characteristice
accompanied it.

Our main focus was to search among this rather large array of
potential predictors for what was indeed associated witt health change.
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Most of these variables were studied in a predictive fashion using
dara collected before the person manifeated health problems. Some
of the data, however, was collected over the course of the study,
and for this data, any relationships found with health changes were
concurrent associations. : :

Health Changes

The largest single chronic illness condition among air traffic
controllers was hypertension. The findings of this study parallel
previous reports which documented the increased prevalence and inci-
dende of hypertension in controllers compared to other individuals.
Reguardless of the criterion used to define hypertension, the ATCe
had & significantly increased prevalence and incidence of hypertension
over conparison groups. Using a rigorous definition the average of
two readings over zriterion levels on fwo successive visits to the
physician, we found that about 322 (135) <f the men entering the
study already had borderline or definite hypertension. In additionm,
36 men developed hypertension during the course of the study. When
other criteria were used such as that of the Framingham Heart Study,
the controllers showed a subatantially increased rate of hypertension
compared to similar age wales in this comparicon population. We
concluded that there was an increased risk for hypertension among
the air traffic controller population. Some of this increased risk
was ansoclated with (but not necessarily caused by) cardiovascular
tesponaivity to work, as will be discussed later.

A second major category of health change relates to the annual
rate of mild to moderate illness. The average number of acute health
change episodes for the controller population was approximately 2.5
per year. However, individuals varied significantly with approxi-
mately 20X of the men averaged more than five ep.sodes per year and
another 20% having had less then one episode per year. These illneas
eplsodes were primarily accounced for by upper respiratory ianfecticns,
minor or moderate injurizs, non-specific viral disorders, dnd acute
gastrointestinal syndromes. Although the occurrence of these mild
or molerate !llnessaes did not present a significant risk for future
mortarity, they were associated with significant numbers of days of
restricted activity and could be expacted to ba a major source of
absenteeisi. T

Although numbers were not large enough to facilitate significant
statistical comparisons, we d44 [ind that there was a slightly in-
creased risk for developing peptic ulcer in our population. e were
unable to study new cases of ulcer disease systematically in tferms
of what variables were predictive of onset, N

Although the methodology for determining psychological health
change 1is not as standardized as that for diagnosing physical health

p———— 1 e
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change, nevertheless we employed a methodology which provided ob-
Jective asgsessments by psychology professionals of the prevalunce
and in:idence of psychiatric problems among the men studied, so
that we could contrast men who did and did not develop significant
peychiatric problems during the course cf the study.

About half of the men in our study had at least one psychiatric
problem, as defined by our criteria, although most of these did not
receive professional treatment. The most prevalent psychistric
difficulty was impulse control disturbances, reflecting the relat-
Hvely high number of men who manifested an inability to control
overt angev, anti-social impulses, or fllicit drug use. Alcoheol
use was quite high, but alcohol abuse was about the same as derived
from other survey data. Amxiety and depression were experienced:
at levels equal to or less than that experienced in general popu-
lations of non-patients. The experience of psythiatric problems
was not particularly related to FAA performance criteria. Mate
role impairment because of psychilatric problems was experienced
at approximately the same rate as among an urban zommunity group, and
therefore, we would conclude that mate role difficulties caused by
psychiatric problems were not more common among air traffic control-~
lers than among others.

Predictors and Correlates of Health Change

.Bypertension

We tested many variables to establish their ability to discrim-

inate men who developed hypertension during the course of the scudy
from those who remained normotensive.

One of the bent discriminators was the systolic blood pressure
respongses to work. The men who showed difgnificantly elevated systolic
and diastolic blood pressure on the job during their first fileld study
had higher risk of developing hypertension. This was prior to the
diagnosis being made by the internist. We also found that future
hypertensives were characterized by having less hard driving, wore
Typa B parscnality, and by having experienced less life¢ change in
the past nine months than the individuals who remained normotensive.
As a group they were somewhat lower in maritsl resources. Wa also
found that although their blood pressures in the cliniciaa's office
ware atill normotensive during their firat visf{t, they did show sig-
nificantly ol ivated blood pressures compared to those who rémainad
normotensive.

Not only et the first field study, but at field studies through~
ozt the three-year survelllance, the individuals who developed hypar-

tension during the ccurse of the study showed blood pressure res-
ponses to work that were greater then the responses cf thoae who
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remained normctensive. Their average systolic and diastolic bloed
pressure at work was significantly elevated. Their blcood presaure
responses to and at work were just as high as those who already
were hypertensive when they came into the study. When the men did
more work, those who developed hypertension also exceeded their own
average blood pressure level by a greater amount than those who
remained normotensive,

When we took inro account all factors that were significant
predictors of hyperteasion, i.e., psychological variables, blood
pressure; levels in the physician's office on intake examination,
as well as blood pressure responses to work, we could correctly
predict 86% of new cases of hyperténsion and 82% of those who re-
mained normotensive.

Although these results were clearly highly significant, some
qualifications must be added. It is inappropriate to conclude that
hypertension is caused by air traffic control work per se. Our
interpretation of theése findings is that for individuals who are
predisposed to developing hypertensica by reason of a host of
possible genetic and biological factors, exposure to air traffic
control work increases the risk or perhaps hastens the rate of
their developing hypertension. Given the increased prevalence and
incidence of hypertension among air traffic controllera and the
evidence that those who devélop hgpertension have greater physio-
logical responsivity to the work environment, an appropriate con-
clusion might be that air traffic contrelling Tepresents a risk
factor interacting with other risk factors in development of
hypertension. '

It {s also important to note several factors that were not
assoclated with the risk for developing hypertensaion. Controllers
who developed hypertension were considered neither more nor less
competent than those who did not. They did nefther more nor less
work than those who remained normotensive, nor did they spend either
more or less tima on position during the days they were monitored.
With respect to the quality of their work, they were nelther more
nor leas likely to ruceive swards, nor promoted more or leas than
those who remained normotcnsive.

However, it should be noted that Aeveloping hypertension carried
with it a risk for future disqualification. The issue of whether
or not controllers should be disqualified for being hypertensive &
or for being treated for hypertemsion should be reconsidared. We
found that the significant number of mea who were hypertensive did
as much work on study days and receivad as high a frequency of com-
petency nominations as those who renained normotensive, We concluded
that hypertension per se did not interfere with a person's abilities
to control traffic.




Mild and Moderate Health Changes

Although the illnesses and injuries that comprise mild and
moderate health changes represent a much less serious risk to future
health compared with hypertension, they do account for a very aig-
nificant amount of time lost from normal activities.

Four diagnostic categories accounted for almost two-thirds of
all mild and moderate health changes - respiratory, acute gastro-
intestinal, non-specific viral syndromes and injuries. As increased
incidence of these different wild and moderate health changes was
assgcilated with many similar factors, we combined their incidexnce
into an average anunualized rate of mild and wderate healtk change
and focused on determining those factors that predicted differences
in this rate. We found that there was a tendency for men in the
high illness group to be younger and to have less experience with
the FAA for their ages. Men In the older groups tended to have
less minor illness compared to those in the younger group.

The men who experienced more mild and moderate health change
were more invested in their work, and they stated that ATC work
"cost" them a lot subjectively (expenditure of efforts to adjust).
They reported increased symptoms of anxiety before, during and
after work. 4As with the other variables discussed, their ratings
of group morale, made before the collection of illness data, was
lower. The high illness group also reported least satisfaction
with management and consistently rated their supervisors as showing
less than adequate amounts of consideration for others.

Men in the highest illness group were least often chosen as
the most amicable or as ideal tesm members by thelr co-workers.
However, they were not considered less competent by peers, Indicating

that cowpetence per se is not associated with the risk for more
illness.

Men who had higher fllness rates were found to he more Type A,
i.e., more competitive, hurried, and achievement-oriented tuan
those with lower 1illness rates, who were more Type B.

Ove of the strongest predictors o total mild and nmoderate 3
1linesa rates was the amount of life change and life stress encoun— _ .
tered in the period of time immediately preceding the collection
of fllness data. Those with higher iliness rates had mors lifg‘
changes that distressed tham. '

The men with higher illness rates elso differed sigpificantly <
in terms of their cardiovascular and endocrine responses in the ™
field. The high illnesa group showed significantly lower levels of
plasma cortisol at work and were more likely to drop in plazma

ol Melal e
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zortiseol levels when there was an increased amount of work, ccmpared
to those in the lower illness group. Those men with more illnesses
also had lower blocd pressure variability at work and, similar to
cortisol, showed a diminished responsivity in terms of cardiovascular
changes with varying levels of work load. Both of these findings,
howevar, were not predictive in that the lower cortisol and lowered
blood pressure variability were observed in the same periods of time
as the occurrences of illness. MHcwever, men who developed more 111~
‘ness had a lower level of cortisol during the first field study before
illness data were collected. Thus, it is likely that the diminished
cortisol responsivity is a predictive as well as a correlational
finding.

It 18 also of note that men who showec lower cortisol and blood
pressure variability during work and an increased rate of miid to
moderate 1llness also tended to minimize the.r estimate of the amount
of work performed on a given day during field study. In contrast,
those with higher levels of cortisol and higher blood pressure varia-
bility tended either to report accurately or to exaggerate the amount
cf work done compared to objective indices of work load.

The fact that individuals who showad lower physiologlcal res-
ponses also tended to minimize the amount of work they were doing,
and were often among those with more frequent illness, suggests that
this increased frequency of illness was not primarily a reflection
of a tendency to exaggerate or complain, Other checks that were
wade supported this conclusicn. '

We found no relationship between a "faking bad" scale on the
California Psychological Inventory (CPI) and various measures of
job z2etitude. This finding suggeats that the ATCs responded honestly
to questions corncerning theilr job satisfaction and their answers
were not part of an attempt to exaggerate difficulties as measured
by this scale on the CPI.

We also found that when we compared reported gastrointestinal
symptoms with meagurements of serum pepsinogen level, individuals
who reported continuing gastrointestinal problems had siguificantly
higher levels of serum pepsinoger than others. This supported the
interpretation that they were not exaggerating thelr eymptoas, but
vere experiencing greater GI discress. With regpect to upper res-
piratery infzctions, we found that among those persons who had
greater frequency of this illness, there was Increzsed use of medi-,
cal care and increased proportion of episodes involving 4 or wmore
days lost from usual activities. In addition, reports of URI symp-
ioms followed known sessonal varivtionsa. There was no relation-
ship between the average annual rate of illness and acores on the
MMPI hypochondriasis and hysteria scales, indicating that greater
frequency of symptoms reported was not a réflection of a paycho-
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logical propensity for complaint behavior. Actually the air traffic
controllers in our study had a lower score on the hypochondriasis
scale than the MMPI standardizing populatimm.

To summarjze those variables most related to ATC work, men in
the highest illness group tended to be more invested in their wirk
but felt that it cost them a lot, had lower satisfaction with manage-
ment, had lower group morale, and were more dissatisfied with their
supexvisors.

Paychiatxic Problens

§113ht1y over one-half of the men experienced one or more sig-
nificant psychiatric problems during the three years., This {inding
was not-anticipated in light of the information gat“ered at intake
when controllers were not found to have a great excess of psychlatric
probleme except for the relatively high rate of impulse control dif-
ficulties. However, ag the study continued we found that more mea
developed problems and although a relatively few number of men showed
chronic preoblems throughout the entire study, a significant .. mber
did show some proi-lem at ome time or another. These data suggest
that the developmeat of a psychiatric problem was not limited to a
very small parcentage of controllers, but that over time a larger
nuisber of the men did develop some difficulty, even though it may
hatre been resolved by the time of a later examination. Thia may not
bte a finding specific to air traffic controllers, but we cannot make
comparisons with other groups because no other occupational group
has, to our Lknowl.dge, been studied so intansively over so long a
period with the PSS.

Five areas of psychological problems were assessed systematically.

The first was subjective distvess, involving significant problems of
depression, anxiety, disturbed daily function, disturbed eating and
sleeping. Over the three years, only 12.5% of the men had, or devel-
oped, a problem in this areh, Another majcr type of psychiatric
problem assessed was impulse control disturbances: the inability

to control overt anger, anti-social impulevs, and illicit drug use.
Although 11licit drug use was not serious smong controllers, there
were significant difficulries in controlling anger and anti-social
impulses. We found that 12.7% of the controllers had significant
impulse contrel disturbances at the first exam at intake, and over
the three years, 30X of the controllevs developesd significant impulse
control disturbances at least once. We also evaluated wors role
disturbences aszsociated with paychiatric problems and assessed d#f-
ficulty in mste role relationahip. Twenty percent cf the controllers
did experience sime mate role pioblema over the three yanrs in the
study.

Alcohol use was high., Over 50% of the controllers were claagi-
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fied as heavy drinkers, a higher rate than that derived from survey
data. However, only 7.5% of the men at intake had significaant problenms
in alcohol abuse despite the high use of alcchol often associated

with soclal drinking after work. Only four men had physiological
symptoms of alcoholism, a low rate of 1%.

Although these data clearly support the conclusion that there
was a significant amount of emotional distress in our controller
population, perhaps the impact of this area of difficulty can best
be appreciated by the relacicuship between the firidings on our psych-
latric evaluations and the rate of medical disquailffcatious. We
found that of all the men who completed 211 5 of the psychiatric
evaluations in this study, 20 were subsequently medically disqualified
by the FAA. Of these 20, 19 were found to have had significant
payzhiatric problems. Thus, the risk for disqualification was
greatly enhanced in those individuals who developed psychiatric
problems. Some of those who were disqualified had psychiatric pro-
blems at intake and hence, this was a correlational and not pre-
dictive finding. However, those wiwo developed psychiatric problema
during the course of the study alaso had a significant risk of being
disqualified later and hence a predictive relatiomship was also
suggested.

There were many variables that predicted psychiatric problems.
Although the predictors sssessed at intake were not uniformly associ-
ated with all five problem areas (subjective distress, impulse dis-
orders, alcokol abuse, mafe and work role pathology), there were &
sufflicient number common to more than one area so that a general
pattern emerged. ’

The mer who developed psychiatric problems were significantly
lower in their satisfaction at work, their satisfaction with co-
workers and their ability to discharge tensfions following work.
Similar to the finding for mild to moderate illness, these men had
high investmcent in work and reported high subjective coat asgociated
with being air traffic controllers. They also reported an increased
tendency to rcope with stress on the job by drinking after work and
showed lower amounts of coping by other activities such as physical
exercise,

From the perapective of stable personality characteristics, they
also showed more Type A behavior -~ more competitive and hard driving,
and ezperienced more life change in the period of time prior to the
developoent of problems. Thuas, in many ways tha men who developad
paychiatric problems showed significant similarities with those who
had higher rate cf mild to moderate illness. One might ask, there-
fora, 1f these were the ssme men, Were difficulcies in the psych=-
iatric srea and medical area showing up in the same individuala?
Was there one healthy and one sick group. This turned out not to be
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the case. The men who developed psychiatric problems did not have
significantly more mild or moderate illnesses, nor did they have
more hypertension. We found essentially no relatiomship between
these three major categories of health outcome. That is to say,
the men who developed hypertensicn were no more likely than others
to have mild and moderate illnesses and no more likely than others:
to develop psychiatric problems.

This finding supports the specificity hypothesis in psychogomatic
medicine which, aimply atated, emphasizes that different individuals
will develop different problems despite the fact that they may be
exposed to similar difficulties or similar problems in their psycho-
soclal enviromment. For psychiatric illness and mild to moderate
1llnkss, several common themes clearly emerge. The work environ-
ment seems to be more implicated in the risk for developing healch
change than the work activity itself. Men who developed more mild
or moderate illness or who developed psychiatric problems did nelther
more nor less work when observed during the field studies. They
spent neither more nor less time on position nor did they control
more or fewer planes. It was also noted that they were not considered
less competent by their peers, although they may have been less fre-
quently chosen as amicable or less likely to be nominated as an
ideal team member. Because of these findings, one may not conclude
that individuals who develop more mild or moderate illness such as
flu or psychistric problems were poorer controllers or did less:
work.

One is led to the conclusion that these individuals are more
at odds with thelr work environment. As noted, they are citen highly
invested in beiny controllers although they find themselves less
able to discharge tensions associated with work. Heoie they find
that functioning as controllers is associated with an increased coat
in terms of their personal lives and paychological health. This
finding of “It's not so much what they are doing as the context ia
which they are doing it" holda definite implications for changea
that might be considered in the vork enviromment to reduce the risk
for future morbidity.

Job OQutcome

Ve analyzed our findings to see if we zould predict job outcomes
that cliarly involvad important career changes. We looked at ipdi-
viduals who were disqualified for medical reasons during the course
of the atudy, those who were promoted, and those who developed signs
or symptoms of burnmout. : &

Wa compared the disqualificstion rate for our controllers with

that of controllers from the same facilities who were not studied,
and found significani differences. It was clear that our controllers
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experienced a lower disqualification rate as compared to those not
studied, although we were not able to control statistically for age
and years of experience ir the two groups. This finding suggests
that at least our men were not sicker or in worse health than those
who were not studied and also suggests that our findings are on the
coaservative side. . If we included those other men who were not in
our study, we might have found a higher disqualification rate. We
also found that the men whom we studied bad L.7 times the promotion
rate of those not studied. This finding also suggests that we may
well have studied controllers who were as good as, if not more com-
petent, than those in the same facilitiea who were not studied.

Men in our study group who became disqualified were nominated
less oftgn for ideal team choices and were also nominated less often
for competence. They showed lower investment in their jobs compared
to those who remained active journeyaen. They also showed lower
marital resources and were different cn four scales of the CPE. They
had diminished feelings of well being, lower responsibility, lower
tolerance, and lower intellectual efiiciency. As some of the men
were digqualified following the first round, and were already in
disqualification procedure, their answers at the entry exam were no
doubt in some ways affected by the proceedings underway.

We were able to compare the 49 men who received promotions to
supervisor during the course of the study with those who remained in
the study and were not promoted. Many fzctors that predicted promotion
were consistent with expectation. The controllers who were proumoted
were slightly older and had alizhtly more years of experience. 1hwy
were highly invested fn their job and they were also choszn more fre-
quently by thelr peers for increased competence as controllers. They
shoved higher self and group morale and more satisfaction with manage-
ment policy, specifically satisfaction with pivmotion and pay. They
were higher on the dominance scale of the CPL. They were also more
Type A, with more job involvement and more hard driving behavior.
However, the controllers who were promoted also manifested increased
concern for burnout during the entry examination. They reported that
they had less ability to hounce back ro full comtrolling capabilities
when the workload changed from light to heavy and were more likely

to burncut than those who remained active controllers. This increased
concern with burnout occurred at about the ssue time that they received
increased competence nominations. Therefore, one might conclude that
although their peers rated them higher than those who were not pro-
moted, the men themselves zTeported Increased concern about burning

out and leas ability to bounce hack on the job,

. &
Ir gummary, these data support tha view that the controllars who
were promotad were doing a good job as -judged by their peers, regarded

a3 more competent, were highly involved in their work, were more
patisfied with managesent, were slightly older and had more axperience
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and were more hard driving. However, it is alao noteworthy that
they showed increased concern about burnout despite the fact that
they werr considered more competent by their peers and were chosen
for promotion by management.

We were interested in knowing whether or not we could discrim-
inate between those who developed burnout and those who did not
by means of data collected in the first two rounds of exam. W
found that those individuals who later developed burnout, by our
definition, scored significantly higher on a mumber of positive.
factors or variables early in the atudy. They had more vigor,
friendlineas, and elation on the Profile of Moods State (POMS),
They showed less anxlety regarding work and a higher tension dis-
chérhe rate. They coped by drinking less often and showed less
anxiecy. They also showed more assertivenc-s (interested in doing
& good job as a controller) and they showed nore coping by physical
activity. It thus appeared that individual: who later developed
burnout showed more psychological health early in the study than
the ccnparison group. They did not start out as dissacisfied or
having more anxiety but rather were committed and, from their own
estimation as well as that of peers, were functioning as well or
better thany others,

However, the men who develuped burnout by Round S5 showed an
increased incidence of subjective distress. It is apparent that
although they started out feeling good about themselves and scoring
low on peycholegical diatress in the beginning, during the course
of the study they showed increased psychological problems.

Ic is notable that individuals who developed burnout did not
show any differences in the average amount ¢¢{ work done or in time
spent on position during field studies. Furthermore, they showed
no -diffeveices in phys2iological weasures taken at work, f.e., cortisol
levals or blood pressure responses. Nor did they show a higher inci-
dence of hypertension or higher fncideance of mild to moderate health
change., From these data it fs apparent that- theiy phyeical health,
at least during the three years that they were studied, did not show
deterioration. However, as their burnout status was associated with
incrensed incidence of psychological problems, if they were followed
for u longer period of time, the effect of increasing peychological
problems might place them at risk for future medical disqualification.

In some ways the men who developed burncut showed some of the
characteristics observed in tha men at intake who were later promoted.
This suggests that competent ccatrollers can and do exparienceacouncearn
about burnuut and as a matter of fact, air traffic controlliers with
such concerns may frequently be reprssented among individuals who are

promnted. Theas findings suggest that burnout {3 not necessarily
characteristic of individuals whe are considered lass ccmpetent
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controllers, but may be related to an apprehension that one will not
be as good as one has been, and will fall in the estimation of one's
peers. The anticipation of this fact may function in some ways as a
self-~fulfilling prophecy such that some of the men may convince them-
selves that they will not function as well and, in time, it turns

out to be correct.

-

Implications

Our study was oriented toward the task of discriminating between
men who showed a deterioration in health and those who remained
esgentizally without symptoms or illnerses in any gilven category.
For some of the illnesses we cobserved, such as hypertension, we
could compare controllers to other groups. With respect to psych-
iatric illness, this was more difficult as prevalence data is not
as readily available.

We did find that the controllers had more hypertension than
other groups, and possibly some forms of paychiatric problems were
also more prevalent. However, the implications of our findings are
baged primarily on the differences we observed between men who deve-
loped health changes in a given area and those who did not.

Our findings are in many ways different from our expectations,
especlally with regard to the predictors of psychiatric illness and
mild to moderate physical health problems. However, despite the
fact that different men had different illness problems and relatively
few had mo problems at all, several themes emerged from our data,

One cannot help hut be impressed that controllers who perceived their
work environment negatively, who were digsatisfied with woxk, with
their co-workers, or with the FAA, showed a significantly increesed
risk for developing either psychological disorders or mild medical
illneas. We did not find that those men who developed more physical
or paychological problems spent less time working, nor were they
rated leas competent by thelr peers. We did find that they felt
estranged or alienated rLrom their work and this occurred despite

the fact that they said they enjoyed air traffic coantroller work.
They were usually more invested in doing a good job, even though
they could not discharge their tensions well after work, and too
often they used alcohol as a way vf coping.

These f£indings auggerst that it was not so much what they were
doing but the context in which they were doing it and the attitudes
and feelinge they had about their sfituation that influenced their
risk for heslth change. We were surprised by the relative importance
of attitudes about work in predicting health change. We had eﬁ%ected
that the work load itself during fileld studies would have stronger
predictiva power than it turced out to have. The comsistency of
these results, which might be summarized as the alienatlon controllers
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experience from their work environment, suggests that changes should
be made in this environment and in the way it is experlenced. We
believe that dissatisfaction with FAA management policies are a
significant problem and represent part cof the negative set sssociated
with an increased risk for health change.

We also believe that some of the divisiveness that the control-
lers experience may in part derive from union-management interactions.
Thus, despite controllers' perceptions of many positive benefitcs
derived from the growing strength of PATCO, some of the alienation
- and divisiveness controllers often experience may be an unexpected
and unwanted side effect of the adversary zelationship between union
and management. One of the recommendations for change coming from
thid study is that attempts be made to improve the work emvironment,
to diminish the degree of dissatisfaction cx alienatiom that control-
lers fsel. Our interpretation is that this is not solely a matter of
working hours or of pay, but that there is a need to improve the
communication between management &nd individual controllers and to
attempt to limit the adversary nature of their relationship. It is
our view that this could be accomplished by a cooperative effort
between the FAA and union management and that individual controllers
would significantly benefit from such a reduction of controversy in
their work environment.

The predictors of hypertension are in a different cluster and

have different implications from those predicting psychological prob~
lems and mild or moderate illnessis. Alr traffic control work per
se has a closer relationship to develcpment of hypertension tuan for
other illnesses. Individuals who developed hypertension did not report
as high a degree of work dissatisfaction or general alienation with
management as those who developed other problems. It does appear
that for individuvals who, for a variety of genetic and as ye: poorly
understood biological factors are preaisposed to develop hypertension,
increased workload adds to the risk for developing hypertenaion.
These men do snow greater blood pressure responses to increased work
and this increased cardiovascular responsiveness to work is a major
predictor of developing hypertension. This finding, taken along with
the observation that hypertension is generally more prevalent among
controllers than among others, suggests the possibility that inter-
ventions might be attempted on an experimental basis to try to mini-
mize this increased cardiovascular responsiveness. Perhaps controllers
could be taught procedures to minimize cardiovascular responses Lo
work, by using relaxation or blofeedback techniques. Various inter-
ventions might Lz employed on a trial basis to see whether any night
be effective. s

Other interventions of more proven benefit stould be provided on

a voluntary basis to attempt to reduce psychiatric morbidity. For
example, provisiocn might be made for counseling of individuals who
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are at increased risk for developing psychological or physical
health.

By the time an individual becomes & Journeyman controller, he
has undergone three to five years of tralning as a developmental. oo
There has been a considerable investment of time and money to help
him acquire his controlling skills. Our data suppoxt the notion
that controllers are concerned with burning out and being less able
to control aircraft eificiently. The period of maximum productivity
as ‘controller is a limited one, perhaps 10, 15, but not wore than
20 years. Medical disqualification is a problem for the individual
controller and represents 2 significant burden financlially to the
agency and the govermment. It 13 one of our conclusions that inter-
ventions be attempted to maximize the period of time that controllers
can function productively. A variety of interventions might be con-
sidered, and we can do no more than suggest them as our study was
not primarily oriented toward a trial of interventions butr toward a
determination of the nature of the problems ard the factors that
might predict them. We know that individual controllers whe are at
increased risk for psychiatric problems can be identified early and
prcvided counseling or treatment. We feel that some selection pro-
cess might be employed to select controllers who are wore matiure,
with a lower propensity for impulsiveness. Some interventions to
reduce blood pressure variability in those contrcllers who exper-
ienced it at work are worth trying in an effort to delay the onset
of hypertepsion. These are strategles designed to help the indivi-
dual controllers.

o

Our data also suggest anotlier intervention no: oriented toward
the individual but toward the relationship of the controller to
management and the agency. There ceems Lo be coneiderable general
dissatisfaction among the contraollera with FAA management. Those
who showad the most dissatisfaction towards work, co-workers, and
the FAA had a significantly increased rigk for health change. We
feel thgt some union activities may inadvertently have contributed
to the alienation and divisivensss many controllers experience in
the ongoing adversarial relations wi“h the agency. We therefore
suggest that an organizational develcpment program be undertaken
with joint union management cooperation to improve work life. If
successful, such a change might be most beneficiszl for reducing ;
the risk for future health change among controllers.

&
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A. DBackground of Problems and Rationale for the Study

k. This study of health change in air traffic controllers was

A preceded by years of controversy over alleged difficulties and
effects of the work on the health of the controllers. Although
the popular press gave dramatic attention to the struggles of air
traffic controliers to perform their job through manifold diffi-
tulties, emphasizing the negative effects on the health of these
men, no comprehensive study of the physical and paychological
health changes in controllers had been made. Several events
,ocdurring in close proximity, however, focused on a need for such

a study and led eventuslly to the infitiarion of the present study
in 1973,

Although air operations in the United States had increased
o 100% between 1960 and 1970, the number of qualified controllers
- increased only 10% during that same period, according to Federal
b Aviation Administration (FAA) data (Walton, 1977). This discrepancy
arose in part because of the length of training required and in
part because of a moratorium on hiring during the previous several
years. As a consequence, journeyman controllers were required to
work extra shifts, long hours, more aircraft per contraller, and
often without even a lunch break. By 1968-1969, the increase in
difficulries resulted in a series of work slowdowns, in which con-
L trollers enforced alr traffic regulations strictly,. regardless of
- the inccnvenience caused. In addition large numbers of men called
1 in sick over a period of several mpnths, exacerbating the effect
;. of the slowdowns, When the ]labor-management disputes were settled
3 sufficiently to get air traffic moving again, a commission was set
3 up to Investigate many of the issues that had been raised. The
- comnission's findings were published in the Corson Report (Corsen
- et al., 1970}, and among a multitude of recommendations was one
which suggested that the FAA needed to document not only the degree
of job stress in air traffic control work, but also the impact this

stress might have on the physical and psychological health of con-
trollers.

The Office of Aviation Medicine at the FAA and the Professional
Air Traffic Controllers Urganization (PATCO) subsequently sponsored

2 several studies In dn attempt to answer some of the gquestions raimed
3 in the Corson Report,

One of these studies (Tobb and Rose, 1973) was & retrospective
comparison of illneas rates among controllers with those of otheyr men
involved in the aviation induecry. The retrospective compariscn wvas
nade by examining the medical records of 4,325 air vraffic controliers

, and thoge of 8,435 other men involved in the aviation industry. Com-
parable records were available because both groups of men were re-
quired tao obtain yearly medical examinations from the same group of
designated physicians {Aeromedicel Examinera) for relicensura in
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commercial or gemeral aviation, This medical record study revealed
a number of important differences between the controllers and the

othars in disease prevalence {existing cases) and disease incidence
{new cases).

The largest difference between controllers and the other avia-
tion group occurred for hypertensive disease. The controllers
were found to have 5.6 times the incidence of new cases of hyper-
tension in 1969 to 1970 that the other group of aviation men had.
The prevalence of diagnosed hypertension in the air traffic con-
trollers was found to be 4 times that in the control group. Some
of the difference in the prevalence rate could have been attribut-
able to a preselection factor since 17% of candidates for rulicen-
sure in aviatica jobs other than controller had been disqualified
because thay had pre-existing hypertension, and were not, there-
fore, in the control group. In contrast, only 3% had been excluded
because of pre-existing hypertension from the air traffic control-
ler group. However, the six-fold difference in the incidence of
hypertension could not be explained by the possible celection bilas.
That is, the occurrence of new cases of hypertensi.n was independ-
ent, by definition, of any possible bias before relicensure, all

men in both groups starting off after relicemsure with a clean
bill of health.

Controllers were found to have ulcer disease and diabetes more
frequently than the control group, although the comparative rates
of these diseases were less dramatic thap hypertension. These
findings strongly suggested that a prospective study should be
urdertaken to clarify what factors might be relevant to the increased
rate of illpess from these disecases among controllers, as well as
to determine risks for other health changss.

As e result of the Corson Report, the several ~etrospective
studies, and the limitations inherent in existing findings, a five
and one-half year contract was awarded to Boston University School
of Medicine in 1973 to conduct a biomedical, prospective study to
deteroine the kinds and degree of health changes cccurring in air

_traffic controllera and the extent to which these health changes
might be predicted by other factors.

e
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B. General Hypotheses and Specific lIssues to be Investigated

The study was designed to assess the individual and inter-
sctive relatiorship between health change and the following major
factors, whase relevance was suggested by available information:
work environment, years on the job, physiological differences in
response to stress, occurrence of significant life events, work
attitude and morale, availability and usefulness of psychosocial
supports, job commitment, job performance and enduring personality
traits and characteristics. Moreover, it was specified that the
factyal data collected and the interpretation of the daca should
be in a form readily addressable to the following questions and

issues:

1.

3.

What is the nature, derivation, extent and significance
of health changes among air traffic controllers? How
do these health changes affect performance and career
longevicy?

Do controllers experience stress? If so, what is the
nature and ertent of the stress? How much is related to
the job? What causer i1t? To what job conditions, in-
cluding social and psychological forces or factors, does
it relace? .

To what extent do aanagement, supervision asd manpower
management policies, practices, programs or procedures
contribute tu health changes and especially to the degree
of stress present in the air traffic controller job; e.g.,
does how work 1s defined, work schedules, hours on duty,

and the length of work periods, etc., relate to stress,
and if so, how?

Are thern predictive factors or neasuree that could be
applied before employment of air traffic controllers
which would indicate to management officials which candi-
dates might be more prome to deleterious health changes?

Are there ways by which individuals can be identifled
who need counseling or help due to their increased poten-
tial riask for illness? 1Is this risk increased because

of their particular persounnlities, their famlly problems
or the nature of the working environrent they are in?

UHow do the stress levels in the air traffic occupationA
compare with other occupations, e.g., pilots, business
executives, etc.? Although the data collected in this
study may not provide for direct comparison of air traffic
controllers with other individuais in other occupations,




attempts should be made to compare the results that are
obtained with those from cther investigators studying
other occupations.

7. Is there a “burnout” phenomenon? ILf so, what 1s it?

a. Caii the individuals who are more prone to early
physical deterjioration be identified?

b. Can we identify work situations that are more prone
to produce widespread early physical deterioration
than other work situations may be, so that early
counseling and other career possibilities can be
identified and considered?

Although specifi: questions and issues of concern to the FAA
were framed for our information, we were directed to proceed with
the study of factors we considered to be relevant. We attempted
to heed, however the advice that our data ahould be presented in
a way that would allow these questions and issues to be answered
by the sponsors (FAA) and collaborating supporters (PATCO) of the
study. .

i b i g e
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C. Overview of Methodology

Previous Ressarch Findinpgs Providing a Focus for the ATC HCS

The concepts that soclal, psychological, vocational, environ-
mental and other events may influence health is an ancient one,
but more intense interest and increasingly rigorous scientific
gtudies emerged only relatively recently. Flanders Dunbar and
other clinicians and resesrchers who were interested in what is
now known as psychosomatic medicine reported numerous clinfcal
case histories from which clues emerge’ regarding potentially
relevant variablen to be studied systematically (Alexander, 1934,
1939; Cobb, 1943; Dunbar, 1954; Hinkle, et al., 1957, 1958; Engel,
et al.,1956). Based on the many syuggestive findings of these
earlier investigators, receat rchrrs have selected and rigorously
pursued certain areas of investigation which may be crucial in
determining the extent to which soclal and psychological factors
influence health (Weiner, 1977). Included among thede crucial areas
individual differences in hormonal (Wolff et al., 1964; Mason,
1968; Rose et al., 1968) and cardiovascular (Murawaki et al., 1968;
Riess et al., 1968; Herd et al., 1969; Reiser et al., 1902) responses
to stresaful stimuli, the impact of life evernts (Rahe et al., 1964;
Rahe, 1968; Dohrenwend and Dohrenwend, 1974), individual differences
in ability to adapt to changes in enviromnmental demands {Carlestam,
1971, Stokols, 1972; Herry, 1956; Sandberg and Bir.ding, 1976), and
individual differences in behavioral 1ife atyles (Paffenbarger,
1968; Jenkins, 1971; Jorgensen and Gyntelberg, 1976). Most of
these areas have, besidas important .heoretical underplonings, an
associated methodology for reliable measurement. There i3 evidence
that each of these areas mey be related to the risk for future
health change. Given reliable methodology and ~vidence of their
relevance to health change, these areas served to focus ocur selec=
tion of variables for this atudy.

Epidemiological Model - Population at Risk

In order to assess the contribution of biclegical, peychologi-
cal and social variables to risk for future illness among air
traffic controllers, an epidemiological model was chosen in plan~
ning this study. Implementation of the research wodal would re-
quire that the study be proapective and longitudinal Zn design,
with concuxrent measurement in all of the participants of all
varigbles considered to be relevant and that the data to be col-
lected would be specified in advance. In addition, all subjectas
would receive equal surveillance for the detection of sny 1113F95.

The acud§ weg to be based vn a wrobability nnmple'of Jouraey-~

man controlleras from variouz focilitirs iu New York and New Pngland.
The overall sampling procedure is shinm in Table 1. Since we ..
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22 TABLE 1

Overall Sampling for
the Air Traffic Control Specialist (ATCS)
Health Change Study

Total Complement of ;

Journeyman ATCS's !

L N = 898 |

i ‘ _L i

NOT EL1GIBLE €ligibility Requirements of i

N = 21 | ~ Age and Experlence :

: 3

ELTCIOLE ATCS'S

x N = 685 3

.; . Stratified Random Sampling :
E < i

! i

SAMPLE ATCS's i

4 N = 547 %

k- NON-VOLUNTEERS - Request for Volunteers g
3 N= 112" \L % '
‘ VOLUNTEER ATCS's I i

1

BECANE INELIGIBLE DUE §

TO PROMOTIONS, TRANSFERS! _ Time Lapse to Intake i

land MEDICAL O1SQUALIFI- | = 3
LATIONS i

. “Ho= 19

OMPLETING INTAKE

\FﬁRTICIPANT ATCS's
c
N = hib
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wished to assess the possible independent Influence of age and
years of experience on the job upon the risk for becoming ill, e
attempted to dissoclate age and vearr of experience, although the
two are highly correlated. We therefoie sought to include as many
younger men as possible with many years of experience, as well as
older men with fewer years of experience. In addition, we needed
to study men who would continue on the job over the course of the
study. Therefore, trainees (who might be washed out) and men who
could retire before the end of the study (by becoming 55 years of
age or by having more than 20 years of experience) were excluded.
Journeyman controllers assigned to positions without continual
responsibilities for actively separating aircraft (suparvisors,
data specialists, and so on) were excluded because they were not
exposed sufficiently to the main risk factor of the study: con-

trolling aircraft. Finally men on medical waivers were not eligible
" because of thelr pre-existing conditions.

After we applied these criteria, 635 men were eligible for the
study. Stratified random sampling was applied to maximize the age
and experience dissociation. A sample of 547 jouineyman air traf-
fic controllers in selected sites in New England and New York was
identified. After extensive briefing on the nature of the study,
435 men volunteered to participate and signed informed consent
forms, a 79,5% volunteer rate from the 547 men invited to partici-
pata. For various reasins (see Table 1), 19 of the 45 volunteers
dropped out and 416 (95.6%) completed thelr intake examinations.
The average age of the 416 participants was 36.2 yeurs with a range
of 25 to 49 years. - In spite of the differences in sampling, this
figure compares well with the average of 36.6 years reported by
¥arson and 0'Dell (1974) for a national sample of 1.,047 center
and tower controllers. The average yesrs of experilence of our
sample was 11.2 with a range of 3 to 20 years.

Although it would have been more desirable to study a mational
sample of controllers, the logistics of the study dictated that
facilitles from which men were drawn should be restricted to the
New York and Néw England regions. The participants were drawa to
represent both major cacegories of faciiities where most control-
lers work — centers and towers (airports). Among the Air Route
Traffic Control Centers (ARTCCs) responsible throughout the country
for separating aircraft en route from one airport te another, the
Center lorated in Nasiua, lew Kampshire controls most of the air
space over New England. une hundred and seveén men (26% of our
sample) volunteered from this facility to participate in our study,
The other Center from which men were selected to partic® ate is
responsible foxr the a’lr space between the New England and Wakhing~

ton Centers, including New York, most of Pennsylvania and New Jersey .

and parts of other states. The New York ARTCC {8 located in Islip,
Long Island, and is one of the busiest Centers Iw the country,
averaging approximately 40% more operations per year than in New
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England. The New York ARTCC ncovided 41% of our sample, or 172
men. The remaining 33% of the sample (137 men) were selected from
the Boston Tower at Logan Airport (34 men), from the New Yorlc -
Cotmon LFR Room (66 men), which provides radar control for the
entire New York City area, and from a number of smaller facilities
with less dense alr traffic, all located in New England. A total
of 37 men were drawn from the Hartford-Springfield Airport (Bradley
Pield), Otis and Quonset wadar facilities and Providence Tower
(Grean Airport). The total selection represented facllicies with
higher and lower traffic dem-~.ty, including centers, airports and
small r#.ar en route facilities (TRACONs). A summary of the sam=
pling results by facility, age, and cxparience groupings is given
in Table 2. .

Throughout the study there was a continuing gradual attrition
»f participants. The attrition after intake into the study 1is
summarized in Table 3. Most of the men who discontirued their
participation were forced to do so because of promotion to super-
'visory or data systems speclalist jobs which were not included in
the study, or because of transfer to other facilities not repre-
sented ir the study. Of the 133 men who had withdrawn between
Rounds 1 and 5 of the physical examinations, only 24 did so for
personal reascns, whila the others were required to withdraw by
the eligibility criterxia, However most of the men who withdrew
at various times after the intawe examination agreed to return for
the final examination three yeacs after intake. The report there~
fore includes data on their major health changes but not on more
minor translent health changes.

In order to assure that the continuing attrition did not blas
unduly the sample remaining an analysis was made of the age and
years of service of those who dropped out. Table 4 displays this
data. Although there are apparent differences in the age and ex-
perience between the perticipants and those who had been disquali-
fied frzm the scudy by any given examination, the differences were
not significant statistically (p > .10). There were significant
differences in the age and experience of men from different faci-
lities (p < .02), with younger and less experienced men at smaller
facilities. This was due to the composition and stratified sam-
pling procedure. However, this difference between facilities was
maintained in spite of the disqualified volunteers at each exaui-
nation. Consequently these data clearly indicate that no bias was
{ntroduced in our original age and experience sampling by subsaquent
disqualifications from the study.

‘Latgr in this report we compare the diesqualified men on a nym-
ber of characteristics. These comparisons &re made to investigate
differences between those promoted and those no~ promoted; those
transforred and those not; thoss medically disqualified and t“ose
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not; and thnse who withdrew for personal reasons. As these com-

parlsons are made on the criterion variables, physical health
change, psychological health change, and job outcomes, they are
discussed In the sections on study findings.

Domaing of Data

The predictor variebles selected for their suggested relevaﬁce
to health changes were classified into the following ten domains
for data collection and analysis:

1.

! 2.

6.

Soclo-demographic charadteristics, including social back-
ground and early life, as well as current life variables,

Health history and health-related behavior, including
family history of disease, persconal health, illness at
intake, health-related behaviors,

Personality characteristics measured by such tests and
surveys as the California Psychological Inventory, the
Jenkins Activity Survey, the Cattell 16 Personality
Factors Questionnaire, and scales for measurement of
such characteriztics as anomie and "connectedness';
Marital, family and social supports, each asseéssed by
several different coping scales;

Job~related characteristics, including specific ATC
variables such as attitudes about skills and investment
in the job, affective diacomfort, includirng work anxlety,
subjective costs, burnout-bounceback, shift change costs,
training anxiety, incident anxiety and adaptive styles
including coping by drinking, werk aveidance, tension
dischatge rate, coping by physical activity, and atti-
tudes toward the FAA including satisfactions with man-
agement, training and promotions. Other job-related
varisbles included are general satisfactions such as
self morale or group morale, and specific aatisfactions
including werk, co-worker and pey satisfactions and
supervisory descriptions including initiation of struc-
ture, consideratiocn of others and tolerance of freedom;

Life changes in work, relocation, education, legal,
financial, marital, family, chiidrea, personal and inter-
personal areas of life,

Measurement of air traffic conircoller work load and
special probleza such as weather, traific blockages*and
equipment fallure; -

L ol RS L A ¥
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8. Psychologlcal and behavioral measures at work;
9. Cardiovascular measures At work;
10. Endocrine measures at work;

Tabie 5 lists the predictor varia“les and the instrument or
technique used to measure them as well as the frequency of obser-
vation. Each variable is described in turn in Section IIY, Des-
criptive Findings, and the rationale for its selection is reported
elong with the deseriptive findings. Those variables found to
have predictive value are discussed in this respect in Section V,
Predictive Findings.

Plan for Data Analysis

The prospective, repeated-measures design of this study sug-
gested five basic models for analysis using both parametric and
non-parametric techniques. These included (1) predictions from
intake status, (2) predictions from early dynamic changes, (3) ret-
rospective group comparisons, (4) combinations of these three, and
(5) what we called "sliding infrerval analyses".

The predictions of health change from predictor variables
measured at intake were based on parametric forms of statistical
analysis such as multiple regression and canonical analysis where
ouccomes were continuous or multi-variate, or the predictions werd
tested by simple chi-square analyses where predictors and outcomes
were both categorical. The strength of this model lay in its sim-
plicity for clarifyipg relationships between independent and cri-
terion variables in a time~dependent, though not necessarily causal,
sequence.

The second model for analysis was basad on the fact that wa
had repeated measures of our independent variablesd. The prototypi-
cal question to be raised with this model was: Does early change
predict later change? The same types of statistical analyses that
were applicable for the first model applied to this second model
es well. However, since changes were analyzed with respect to
other changes, adjustments for initial levels and the reliability
of assessments were important. The importance of such adjustments
stems from the heightened probability of correlating chance £luc~
tuationa with other chance fluctuations in dynamig predictions.

We did not emphasize this model of analysls for chese reasons.

The third nodel for analysis was based on criterion group com—
parisona of prosgec:iive intake data., In this type of analyais we
attezpted to awswer such questions aa: What was different three
veara ago between those who have become 111 and those who have

ind
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remained disease-free? In this model, the groups of interest were
defined at the end of the study and then their data at the begin-
ning of the study were compared by means of analysis of variance,
chi-square, or diseriminant/classification analysis. This model

of analysis was a primary one since it yielded more easily present-

ible results.

The fourth model for analysis was an amalgam of those pre-
sented thus far: that is, two prospective groups were formed, one
composed of those subjects who were relatively healthy at intake
and one composed of those who were ill in some way. The two groups
were then studi~d usiug the predictive intake and retrospective
criterion models. The results from the study of the aealthy group
{ndicated what varisbles may have an etiological role as risk fac-
tors in the development and onset of more acute illnesses. Since
both groups were patrt of the same inirial study population and -
since both would have been exposed tn essentially the same occupa-
tional environment, variables that showed significant relationship
to health change in both groups should be of highest priority for
further research and action. o ‘

Probably our most important and rcbust model for anzlysels was

what we called "sliding interval analysis."” This wodel was needed
€or several rcasons. Major illnesses and injuries are relatively
infrequent in healthy persons ages 23 to 50 years. This fact,
coupled with the size of the stuldy sample in the ATC HCS meant that
there were relatively few csses of seve - illness or major injury
occurring in any one interval (the apprun.mate 9-monch span between
examinations at Boston University Medical Center) of the t'iree-year
surveillance period of the ATC HCS. It was necessary, therefore,
to combine new health change events over several intervals to ob~-
tain a sufficlent sample of cases for sn adequate statistical
search for predictors of the health changes.. In addition, it was
necessary to use measurements made as close in time as possible
to the onset of 1llness or injury while still avoiding data which
wag collected after the subject was aware of the presence of a
health change. These methodological necessities were resolved by
use of a technique stardard to epidemiclogic studieer of acute con-
ditions. This technique has often been used to trace the specific
cause of common~source infections. Ia this method, the time of
the onset of symptoms 18 designated Time O. Even though the actual
onset of symptoms may differ widely for different individuals, for
purposes of study the omnsat is designated as Time O for each. Ap-
tecedent behaviors and exposures for each cege are gathered by in-
terview or other means, ard placed in a time frame, which for each
individual counts backward from Time O.

Using the same approach, we designated the interval in which
s serious illness or injury occurred as Time 0 for each man, and



34

then used as predictors all informacion gathered at the preceding
physical and psychological examination.

The question then arose as to which data were to be selected
as comparable predictors for the control group of ATCs who remained
healthy. One possible approach was to use predictor daca from the
intake examination for all healthy persons, and compare it to the
data for the illness cases. This intrcduced time bilases inasmuch
. as the predictor data for the illness cases were dérived from exami-

nations 1 through 4. Another approach was to select all data for
. healthy persons from the second ov third examinction inasmuch as
it was midway in the series. This also introduced a number of
biases, such as the familiarization effect which occurs with re-
peated visits to the examination site, changes in interviewers
and modification of the test forms over time, and secular changes
at local facilities and in agency policies. In many facilities
and for mary controllers, conditions were different at Examination
.2 from those at Exumination 1 or &. '

A procedure that eliminated all of these probiems -- and the
methodological approach that we finally selected -~ was to deter-
mine the proporcion of cases for whom the pre-onset examination
was the first, second, third or fourth round of examinations in
the study. Wz then applied these same proportions to the control
sample which remained free of diseasa, and selected the relative
frequency of data from Rounds 1, 2, 3 and 4 for the healthy con-
trols that would provide a match for the rounds contributing data
for the men with health changes. Thus, if 10%, 20%, 40%, and 30%
of cases had Rounds 1, 2, 3, &4, respectively, as their pre-onszt
examination, the healthy control group would be identified and a
random 10%, 20%, 40%, 30% would have their “predictor data" drawn
from examinationy 1, 2, 3, 4, respectively. This procedire con-
trolled for learning and familiarfzation effects of repeated visits
to the examination center and repeated sdministration of the same
and similar test forms. It also controlled for such changes in
interviewers as occurred over the course of the study, the different
contexts in which questions and scales were imbedded at different
examination periods, and the chaunges that occurred over the three
years of the study at local facilities and in agency policies. In
addition, there were substantial changes in amount of traffic being
handled over the course of the study, as exemplified by the year
of the fuel shortsge in which aircraft traffic was much diminished.
This, in turn, might have affected either the answera to the pre-
dictor questions, or the probability of psychological or phyeical
health change if, as hypothesized, work-load conditions were in
some way related to these changes.

The technique of sliding interval analysis was used i{n all
instances where the onset of diseasa could be clearly specified
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and the frequency of health change in the average interval was not
sufficiently great to permit data analysis for single intervals.

Within all five general models for analysis we also studied
moderating variables such as socilal and marital supports. In.this
_ way we were able, for example, to ascertain whether those who ex-
- perienced equal amounts of physiological arousal at work but who
3 had more soclal or marital support experienced less health change,

This report has been organized to facilitate rapid comprehen-
sion of the main points. Tables and figures required to convey
understanding or clarity are included with the narrative in each
sectlon. Other tables lending suppertive evidence, and background
to the narrative, are included in Appendix I. Coples of instru-
ments, questionnaires, forma, etc., used in the study are presented-
in the Exhibits appended. Coples of papers published under auspices
of this study and contract are presented in Appendix II.
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SUMMARY

Sociodemographic Charasteristics of Sample

Responses on the ATC Biographical Questionnaire revealed the -
following sociodemographic characteristics of the sample:

1) The majority grew up in cities or auburbs;
2) More grew up in average neighborhoods (47%) than
in "betrer” (35%) or "poorer" (10X) ones;
1) Most came from a similar socioeconomic background
, a8 their wives,
4) tiost (661) came Irom a 2-parent home,
5) Fathers and fathers~in-law were, for a majoricy,
skilled, semi-skilled, manual or service workers;
6) At least half of the mothers and nothers-in-law
were occupled mainly as homemakers; :
7) Parental education was considerably lower than that
of the ATCs, ]
5) About half of the ATCs and 27% of their wives had
some college or a degree;
9) The majority (56%) were reared in the Roman Catholic
religion, :
10) Most (79%) were currently living in a “'gocd" or
“one of the best' neighborhoods;
11) ilost (B9%) were married and had children,
12) ifost (almost 60) of the wives were fully occupied
as homemakers;
13) almost all (992) of the men had served in the Armed
Forces, 96n of them as enlisted men, 69% worked in
Alr Traffic Control during military service.

© i S et et
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II1. DESCRIPIIVE FINDINGS

1. Socindemographic Character{-tics of Sample

The Air Traffic Controller Biographical Questionnaire (ATC BQ)
administered at the intake e...aination yielded the following infor-
mation on the general characteristics of our sample: Citles, or
suburbs of these cities, provided the community setting for abourt
61% of the participating ATCs while they ware growing up; another
27% grew up in small towns and 12% in rural areas. Forty-seven
percent of the men said that they grew up in "about average" neigh-
borhoods, about 35% in 'hetter than average' neizhborhoods, while
only 10%Z reported that they came from “poorer" areas. However, about
half said that their families were limited to necessities only while
the other half reported that they were able to live comfortably. It
appeared that growing up in “about average" neighborhoods meant be-
ing able to affora the necessities only. About 177 of the ATCs came
from a higher socioeconomic background than their wives, and 192
from a lower one.

The family backgrounds of our gample were varied. Two-thirds of
the study subjects lived with both natural parents until at least age
18, For 10%, a parent died and for about 12X, a divorce or separation
{greater than a year) occurred. The average age at the time of such
parental losses was B.1 yecars, The fathers of 0% and the fathers-in-
law of 62% of the wen werc either skilled or gémi-skilled, manual or
service workers. Eight percent of the fathers weve professionals and
14% were managers and proprietors, and approximately the same total
percentage of fathers-in-law were professional or business men. Among
the mothers, slightly more than half were fully occupled as homemakers
and 63% of the mothers-in-law were reported to.be housewives. Forty
percent of the mothers and 33% of the mothers-in-law were divided
among c¢lerical, manual and service occupations, usvally as part-time
employment shared with homemaking duties.

Parental education was considerably lower than that of the ATCs,
reflecting the generally higher educational levels of the younger age
cohort. About 50% of cthe ATCa had some college or a degree, while
only 13% of their fathers, 9% of their mothers and 27% of thelr wives
reached this level of education. Only 4% of the ATCs were not high
school gradustes, while 57% of their fathevs and 441 of their mothera
did not graduate from high achool. Thirty~-seven pexcent of the ATCs
had more education than their wives, and 207 had less.

Tha parental family size differed greatly for our sample, ranging
from 11 children to an only child (the ATC). The study subjects tended
to be in the middle of their parents' family, having .n the average 1.3
older siblings and 1.3 youager siblings. These were equally divided
between the two sexes, but on the aversge these men were more likely to
" have an older sister and a younger brother thaa the reverse.

e T
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The majority of our sample (562) were reared in the Roman Catho-
lic religion. Thirty-three percent were reared in a Proiestant reli-
gion, 6% in the Jewish religion, and 5% in either no religion or one
not included in our listing. Somewhat the same current religious
identification was reported, except that the organized religions were
endorsed by a slightly lower percentage in each case and no religion
at all was claimed by 14%. It should be noted, however, that 35% of
these men reperted golng to religious services twice a year or less,
80 the religious identification was nominal in many instances. Only
20% of the group reported attending church services once a week or’
more.

Less than 1% of our sample reported that they currently were
© living in a section of town described as "one of the poorer omnes,"
20% were currently living in average neighborhoods, and 79% were
living in either a '‘good” or "“one of the best" neighborhoods. The
ATC study group was upwardly mobile. Not only did they have higher
occupational and educzational levels than their parents (912 were at
a higher educational and occupational level than their fathers), but
they were also more likely to be living in a better section of town
than they did when they were children, 59% of them reporting that
they currently lived in better neighborhoods than they did as child-
- ren, and only 10X reporting that they now lived in worae neighbor-
hoods. The ATCs were also quite stable in their residence. Although
we did not ask for the mumber of times they had changed their resi-
dence, we did collect information on how long they had lived in the
county of their present address. The mean length of time was 10.2
years, and 76% had lived for five or more years in the county of their
present address. o : -

.

" The majority of the sample wera married and had children. Eighty-
eight percent had been married once, 8% more than once, and 4% had
not been married., At entry into the study, 891 were married, 4% were
unattached, and 7% were separated, divorced or widoewed. Eignty-seven
percent had children living with them (an average of 2.3} children at
time of entry into the study).

Among the wives living with theixr husbands, 30Z had full or part-
time jobs, but almost 60% were fully cccupied as homemakers (another
127 were engaged in volunteer and other activities). The employed
.. wives were largely in clerical end sales positious (84X of those em~
ployed); another 16% were pursuing a "Level 2 Profession” such as
mchool tescher, technician (with college degree), social worker, reg-
4{stered nurse.

More than 997 of the men hed served in the Arwed Forces. Thelg
ours of duty ranged from twe to fifteen years with median and mode
oth at four yesrs. HNinety-seven percent of the man were in eniisted
paks throughout their careers and only 13X were of *icera. For 69% of
se who served in the Armed Forces, air traffic contyxel was included
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in their military services; 2% had been pilots or navigators, and an-
other 187 engaged in other activities related to aviation. Eleven
percent were in military positions other than aviation-related ones.
The history of a military career was the most uniform of all the life
history informatinn in our study; most were non-commissioned officers

doing ATC work.

Foa Dt e .
o -
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SUMMARY

Comparability of ATC HCS Subjects and ATCs in Other Studies

To assure credibilicy and spplicability of results of this study,
comparisons were uwade with other available studies: a natlonwide
testing, beginning in 1966, of all operational controllers in .
ARTCCs and airport towers using the 16 Personality Factor Question-
naire (16 PF), and a study that included 125 controllers from large
and small airports in the vicinity of the University of Michigan,
'uring scales measuring boredom, job future ambiguity, social sup-
po:ts and role conflicts. -

The'qomparisons showed that:

1) Tha 16 PF profiles of the ATC HCS controllers matched the
national sample profiles reasonably well, suggesting that
the subjects in this study were reasonably representative
of controllers nationwide fn terms of this test;

2) ATC HCS controllers had more boredom than the Michigan
arsa controllers, but were not greatly different in job
ambiguity, social suppoerts or role conflict, suggesting
that Northeastern ATCs were reasonably similar.to Midwest
controllers in these respects. .

s
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2. Comparability of ATC HCS Subjects and ATCs ip Other Studies

B e T N

To assure credibility and applicabilicy of the results of this
study, 1t was important to determine whether or not the participating
£ . controllers, all of whom were from the New York and New England re- v
E " gilon, were similar to controllers around the country or to the con-

: troller subjects in previously published studies. There were two
. major sources of data for comparison.

2 . Karson and O'Dell (1974) published the results of & natica-wide
g testing of all operational controllers in Air Route Traffic Control
Centers (ARTCCs) and airport towers beginning in 1966. They used the
Sixteen Personality Factor Questionnaire (14PF), 1962 Form A, of Cat-
tell (1962) and obtained data from 6,231 ARTCC controllers and 4,816
tower controllers.

The second source of comparative data was the work of Caplan,
Cobb, French, Van Harrison, and Pinneau (1975). They reported a
large number of findings for 82 controllers frcm large airports and
43 controllers from small airportas. These controllers were a conven-
ience sample (as opposed to either a total or random sample) of con-
trollers in the vicinity of the University of Michigan and therefore
represent a sample for regional comparison. The 82 controllers from
large airports were most comparable to our tower controllers in age,
experience and Civil Service Grade (GS$13), and therefors this parti-
cular sub~group provides the best regional comparison.

" o & i 2

. Although we could not expect that our controllers would be iden-
tical in all respects to either the national or regional comparison
‘groups, a reasonable similarity would suggest that the findings of tha
prasent study might be applicable to controllera not in the region or
atudy.

Comparison of 16PF Results To National Sample

Figure A displays the acaled score profiles of 265 ARTCC controle
lers in the present ATC Heslth Change Stucy (ATC HCS) and of 6231 ARTCC
sontrollers ia the national study of Karson and O'Dell (1974). Figure
B diaplays the profiles of the 42 ATC HCS tower controllers and the
4816 tower controllers from the Karson and 0'Dell (1974) study. In
. both cases the profiles appear quite similar in spite of saverai dif-
ferences.

The degree of similarity in profiles can be expressed statistically
by using the weighted occupaiional group-to-group coefficient of simi- -~
lericty for the L6PF (Cattall, Ebar, and Tatsucka, 1970, p. 311—}12).

The profile of the ARTCC cuntrollars was sigpificantly related to tha
national sample profile as expressed by a coefficient of similarity .
of .65 (p<.01}. The tower controller profile also was significantly : g
related to the national tower controller profile with a similariry
coefficient of .76 (p<.0l). These atatistical results indicated that

——g




FIGURE A

COMPARISON OF 16 PF PROFILES OF CENTER

CONTROLLERS: ATC HEALTH CHANGE STUDY
- VS NATIONAL SAMPLE '

L M N O Q a a q

Scaled Sten Score

4‘! L ] 1 1 ] |

w265 Cantar controliers in the

~====06231 Center controllers in the
- national study of Karson and O'Dell
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ATC Health Change Study

(1974)

A = WARMTH

B = INTELLIGENCE

C = EGO STRENGTH

E = DOMINANCE

F = ELATION

G = GROUP CONFORMITY

H = BOLDNESS :

I = EMOTIONAL SENSIBILITY

L = ANXIOUS INSECURITY

M = BOHEMIANISM

N = SOPHISTICATION

O = GUILT PRONENESS

Q, = CRITICALNESS

Q, = SELF-SUFFICIENCY

Q, = COMPULSIVITY |

Q, = FREE FLOATING ANXIETY
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FIGURE B

COMPARISON OF 16 PF PROFILES OF TOWER
CONTROLLERS: ATC HEALTH CHANGE STUDY
VS NATIONAL SAMPLE

Scale A B ¢ E F G H | L M N O O Q Q, Q
1 o | T T ] T Y T Y T T Y T T Y T Y
-8 . e 42 Tower controllers in the
: ATC Health Chanye Study . 2D
; i — = 4816 Tower controilers in the
e 71 national study of Karson and O'Dell|
8 (1974)
.;. :
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w8
-0
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Q; = SELF-SUFFICIENCY

Q; = COMPULSIVITY

Q, = FREE FLOATING ANXIETY
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the 16PF prnfiles of the ATC HCS controllers matched the national
sample profiles quite well. QOverall, the results meant that one
would be right somewhat more than 99% of the time in saying that
the ATC HCS controllers were reasonably representative of control- -
lers nationwide, in terms of the 16PF profile of perscnality charac-
teristics.

On individual scales of the 16PF, there were differences between
che ATC HCS controllers and the nutional sample. Controllers in this
study had more warmth (A), intellectual oriantation (B), dominance
(E),'elation (F), boldness (H), emotional sensibility {I), anxious
insecurity (L), bohemianism (M), guilt promneness (0), self-sufficiency
(G2) and free-floating anxiety (Q4). They also had less ego strength
{C), group confermity (G), sophistication (N}, and compulsivity (Q3).

Although there were statistically signlficant differences be-
tween the ATC HCS controllers and the national sample.on individual
scales, tiie high similarity of profile coefficients with respect to
personality characteristics suggests that data and findings of this
study may have application to the broader group of air traffic con-
trollers.

Comparison to Caplan, et al. Regional Sample

During the fifth and final examination, a number of scales used
in the Caplan et al. study (1973} were administered to the AIC HCS
controllers: Boredom; Job Future Ambiguiry; Supervisor Support, Social
Support-Co~Workers, Social Support~Friends, Relatives, and Family;
and Role Conflict Scales. One man refused to complete these scales,
therefore, data was avallzble on 387 of 388 men seen at the last
examination.

After grouping our controllers into ARTCC (Center}, tower, and
TRACON (Traific Radar Control) facility options, we compared their
scores with the 82 controllers from large facilities and the 43 con-
trollers from small facilities reported by the Caplan group. Table
6 displaya the results.

The results indicated that the ATC HCS controllers had signifi-
cantly higher (p<.001) Boredom scores than the Caplan study control-
lers. However, the ATC HCS controllers were not dramatically differ-
ent on the remaining possible comparisons for Job Ambiguity, Social
Supports or Role Conflict. .

These results were important because they showed the basic Simi-
larity of the ATC HCS controllers from the Northeastern facilities
in this srudy to those from the Midwest in the Caplan study.
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We made one other comparison to the other samples by grouping
the va-ious characteristics into those which might be socially de-
airable or undesirable for controllers in this study, from the moti-
vational standpoint and tested to see if the ATC HCS subjects had a
propensity to present themselves in any better or worse light than
the other samplus. We found that the ATC HCS subjects were reason=
ably representative of the other coatroller populationm.
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SUMMARY

Comparability of ATC HCS Subjiects to Non-Participating
ATCs in The Same Reglons )

To assure that the sampling procedures and definition used in this

study did not select a group of subjects very different in illness

proneness from those whe either were not selected or did not volun~
teer, a comparison was made of medical disqualifications among par-
ticipants and those swong non-participants,

It was found that participants had been medically disqualified at
A4 rate approximately half chat of non-participants. Differences

between participants and non-participants in disqualification for
psychlatric reasons were not as great as differences between the

two groups in disqualifications for jomatic reasona.

Not nnly was the rate of medical disqualifiration (including both
participants and non-participants) for the New England facilities
higher than that for the New York facilitias, but there was also
a marked difference between participanta and non-participants in
medical disqualifics_ion rate,

These findings indicated that the ratea of health chansé reported
in this study were probably conservative estimstes of heslth change
among the larger populetion of air trafiic controllers,

Among 95 men (both participants and non-participants) medically
disqualified from New England facilities and.the New York Common
IFR room, 78X were granced Second Carear and/or OWEC options.

. Participant ATCs were promoted st a rate approximately 1.7 times
that of non-participant coatrollers. S
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3. Comparability Of ATC HCS Subjects To Non-Participating ATCs

%{ In The Same Regions

The preceding section reported thst the air traffic controllers
in the Health Change Study were reasonably comparable to controllers
around the country in terms of their personality profiles. Further-
more, they were reasonably comparable to samples of midwestern con-
trollera in terms of several psycholcgical and job-related variables.
The participating controllers in the Health Change Study were also
compared to non-participating controllers from the same facilities,
in terms of their medical disqualifications for somatic or psychiatric
reasons. ‘inls comparison was Important to assure that the sampling

. procedures and sample definition that we used did not result in a
group of men who had medical disqualification rates or problems very

- different from men whc were not participants. To obtain the necessary
data we asked the Eastern Regiocnal Flight Surgeon, John P. Skelly,
M.D. and the New England Regional Flight Surgeon, U.A. Garred Sexton,
M.D., to provide us with certain data.

We asked for the total number of fully rated journeyman control-
lers on every facility roster, the attrition frequencies for reasons
other than medicsl, the number of medical disqualifications, the dis-
qualified man's initlals, date of birth, entrance-on~duty date, the
date qualified aa a controller, and the diagnosis .if it were a medi-
cal disqualification. These data ware requested for each month begin-
ning Janusry, 1974 through October, 1977. The men's initials. birth-
dates, and entrance-on-duty dates allowed us to identify those dis-
qualified controllers who had been participants in the study. However,
- that same data did not allow us to nstaln the actual identity of the
disqualified non-participants, but allowed us to identify how many
non~participants in each facility had the characteriastics described.
We were deeply appreciative of the efforte put forth by Dre. Sexton
and Skelly aund their staff to provide us with this d.-ta in a relatively

short perfod of time. )

. Although these data also representad occupationally related out-
comes which are discussed in Section III E, the purpsse of the analy-
ais in this section was to ascertain the extent to which the suhjects
in this study appeared to match their non-participating colleagues in
{liness proneness, as weasured by pumber of medical disqualifications

in asch group.

Table 7 displays the comperison of somatic and psychiatrie dis-
ualifications of non-participants end participents in the health

change study according to age groupings. The figures at the top pf
‘the table are simple counts of the number of men disqualified for the
To make comparisons between

listed reasons in tha various categories.
the disqualification rates for participants and non-participants, ve
calculated the number of mom-months at risk. SRS :




TABLE 7 49

Overal] Age-Grouped Comparison of
Medical Bisqualification Rates
For ATCs Participants And Hon-Participants

MEDICAL DISQUAL1IFICATIONS AT ALL FACILITIES IN STUDY

Overall man=monthis at risk = k367l|

A. Participant man-months at risk - 12780
8. MNon-participant man-months at rlske= 30894

Overall medical disquallfication rate - 3.00 per 1000 man-months
A. Participant medicai disquatificatlion rate = 23/12780 = 1.80 par
1000 man-months,
8. Non-participant medical disqualification rate = 108/30894 = 3,50
per 1000 man-manths.,
somatic disqualificatlon rates

A. Particlpants » 12/12789 = .94 per 1000 man-months.
B. Non-particlpants = 70,/30894 = 2.27 per 1000 men-months.

psychiatric gisqualification rates

Participants = 11/12780 » .86 per 1000 man-months.
Non-participants = 38/30854 = 1.23 par 1000 man-months. N

]

bl

_ NON-PARTICIPANTS " PARTICIPANTS
~Age as of 9/73 somatic psychiatric somatic psychiatric Total
25-37 26 5 5 5 is
38-49 20 12 7 6 45
50+ 30 n - 0 0 4t
subtotatls ‘ 70 38 12 ] 131
Total Mon-parti~<ipant/participant 108 ‘ | 23
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For participants, the number of man-months at risk was calcu-
lated from the date of entry into the study until the date of exit
from the study. The date of exit from t' ' study was the date on
which a man became ineligible for partic.pution for any one of gev-
eral reasons, ox the date of his fifth and final examination at Boston
University.

o Since we did not have the same depth of data regarding the men

‘ who were non-participants in the study, the man-months at. risk for
non-participants were calculated by first summing the number of fully
rated journeymaa controllers in each facility during each month from
Janugry, 1974 through Octaber, 1977, and then subtracting from this
number the man-months at risk for the participants in this study.
In all of the facilicties in the study, the monthly roster of indivi-
duals changed due to medical disqualificaticns and other veasons,

 such as transfers and retirements. The overall man-months at risk
for fully rated journeywen controllers in all of the facilities in
the study was equal to the sum of all men on the facility roster each
month from January, 1974 to October, 1977, made up of participants
and non-participants.

With these calculations it was possible to compare the disquali-
fication rates across all facilities as well as for regions. Table
7 shows that the overall medical disqualification rate for any reason
was 3.00 per thousand man-wonths. The participant medical disquali-
fication rate was 1.80 per thousand man-months, whereaa the non-
participants were medically disqualified st a rate of 3.50 per thou-
sand man-months, almost twice the participant rate.’

Part III of Table 7 shows that the participants had somatic dis-
qualificacion rates of .94 per thousand man-months, while the noon-
participants were disqualified for somatic reasons at more than double
that rate, 2.27 per thousand map~months. Disqualifications for psy-
chiatric reasons at a rate of .86 per thousand man-months among par-
ticipants, and 1.23 per thousand man-montha among non-participants,
were not so greastly different.

We decided to examine thease data in more detail by regicnm. Table
8 displays a distribution of all of the medical disqualifications by
. primary somatic and psychiatric diagnoses, in the Eastera (New York)
“veglon facilities in this study (New York Coummon IFR Room, New York
" Alr Route Traffic Control Center). The same diagnoses are liated so
that the reader may compare them with the diagnoses made in the study
reported in Section ILI C 2. The diagnoses for psychiacric disquali-
fications are listed for comparison with those reported in Section
JIL D 3. For the latter comparison it is important to note thdt ‘the
ingry peychiatric diagnoses were neurotic and not peychotic disorders.

Table 8 also shows the comparative rates of medical disqualifica~
ons in the New York region for somatic diagnoses and for psychiatric

e e e s g 8 S0 B T 1



4 TABLE 8~ 51

Distribution of Medlcal Disqualifications
2 From January 1974 Through October 1977
f New York Region Facilities

Journeyman ATCs Only ” .
. Number of ATCs who were medically disqualified = 48 E
A. Primary somatic diagnoses - ' 1 '
. : Non-Participants Participants ;

Gross obesity and hypertension | 0

Bronchitis and hypertension 1 0 :

Hypertension 3 0 @

Myocardial infarction i 1 v

Cardiovascular disease 3 0

Epilepsy 1 0

Paraesthesia c 1.

Spinal disc injury t ]

Back injury 0 i

Hearing deficit i 1

Nephritis 1 0

Ulcer and hiatus hernia 1 0

Diverticulitis and colitis ! Q

Ulcer and colitis 2 ¥ !

Post-concussion syndrome 1 0

Multiple phorias 2 0

Deceased (1-cancer, l-accidental) i | :

S —_— y

Subtotais by participation status 21 5

_ Subtotal of primary somatic diagnoses = 26

n¢ludes those subjects who were inelignble. randomly excluded and randomly
elected but non-volunteers.

" B. - Primary psychiatric diagnoses

Non-Particlipants Particlipants

Anxiety and/or depression? : )] b
General psychiatric 2 0
Psychophysiological disorder of G.l. Tract 1 o
Alcohol ism : . o I

Subtotals by participation status i35 7
Subtotal of primary psychiatric dlagnoses & 22

ys two csses with secondary dizgnosis of hypertension



52 TABLE 8 cont'd.

1!, Comparative rates of medical disqualifications

A. Total man-months at risk = 20730

1. Non-participants man-wonths at risk = 13279
2. Participant man-months at risk 7451

1. Mon-participants = 36/13279 = 2.71 per 1000 man-months
2. Participants = |2/ 7451 = 1.61 per 1000 man-months

€. Total somatic disqualification rates

1. Non-particlpants = 21/13279 = 1.58 per 1000 man-months
2. Participants = 5/ 451 = &7 per 1000 man-months

D. Total psychiatric disqualification rates

1. Non-participants = 15/13279 = 1.13 per 1000 man-months
2. Participants - 7/ 7451 = .84 per 1000 man-months

and Age Group: Mew York Facilities

Non-Participants ~ Participants

8. Overall medicail disgualification rate w 2,32 per 1000 man-months

Frequencies of Medical Disqualifications by type of Disqualifications

e |

batcd

as of 9/73 Somatic Psychiatric Somatie Psychiatric
25-37 A 7 b | 2
38-49 6 5 | 5

50+ 4 3 0 0
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diagnoses. The comparative rates indicated that the New York facili-
ties' participants in the study experienced somatic health change at
a rate equal to only 42X thar of non-participants, but were disquali-
fied for psychiatric reasons at a rate equal to 83X of that for non-
participants.

Similar comparisons were made between participants and non- ’
participants for the New England regional facilities in the study.
Table 9 displays the results of these compariscons as well as the
primary diagnoses listed in FAA records. Again, peychiatric diagno-
ses were all neurotic in level and type rather than psychotic.

The overall rate of medical disqualifications in the New England
facilities was 3.62 per thousand man-months, a figure substantially
higher than the New York rate of 2.32 per thousand man-x nths. The
total scmatic disqualifijcation rate of non-participants was 2.78
per thousand man-months cowmpared to 1.3l per thousand man-months
for participanta. Participants were disqualified at a rate of .75
per thousand man-menths for psychiatric reasons whereas non-participants
werc disqualified at a rate of 1.31 per thousand man-months.

While the participants from the New York region were medically
disqunlified at a rate that was 59% of their non-participating col-
leaguev' rate, the New England participants were medically disquali-
fiad only half as much ag their non-participating colleagues. There-
fore, not only was the rate of disqualification greater in the New
England facilities, but the difference between participants and non-
participants was greater. .

The comparisons between participants and non-participants were-,
particularly important because they indicated that Lae rates of health
change reported in this study were probably conservative estimates of

_ health change among the larger. population of air traffic coantwollers.

Data regarding the disposition of medical disqualification were
available for a limited number of facilities. Table 10 displays the
distribution of Second Career Program and Offfce of Workmen's Employ-
ment Compensation (OWEC) actions granted to 95 men who were disquali-
fied medically from New England facilities and the New York Common
IFR room. A total of 78% ware granted Second Cgrear and/cr OWEC op-

. tions after their medicel disqualification from the FAA. Five per-

cent were pending at the time we received this dats in late 1977,
and 17% had a disposition with no compensation other than their pes-
sible retirement benefits. These men were both participants and
non-participanta, but it was not possible to ssparate the groups and
compare their disposicions.
LY

Rinally, Tabla 1l dicplays a comparison of promotion sud trans~-
fer rates betwsen non-participauts and participants in the Health
Change Study from January, 1974, through October, 1977, in the par-
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1. Mumber of 7T, .

A.

A,

TABLE 9

Distribution of Medical Disqualifications

From January {974 Through Octobzr 1977

New England Region Facilities

Journeyman AT(S Only

Primary somatic diganoses

Hypertension

Hypertension and psychoneuroses

Hypertension and diabetes
Cardiovascular disease

Cardiovascular disease and other

Diabetes ’

Hearing loss

Hearing loss and blindness
Ucer

Hyperplasia

Multiple Sclerosis .
Vertigo and medications
Musculo~skeletal disorder
Eye disease

General medical
Dermatitis and medicztions

Subtotats

Non-Participants

who were medically disqualified = 83

Participants

Primary psychlatric diagnoses

Psychcneurosis plus other
Psychoneurosis
Personality d'sorder

Disturbance of consciousness

General psychiatric
Anxlety and depression

General psychiatric plus other

Subtotals

Total man-months at risk

S i
2 0
' |
9 ]
3 1
3. 0
] 2
1 0
& Q
4] '
1 o
1 1]
1 0
2 0
5 1
1 0
49 7
Non-Participants Participants
B 0
2 1
4 0
i 0
13 3
| 0
1 [}
23 5

Comparative rates of medical disqualifications

= 22944

1. Non-participant man-ronths at risk = 17415
2. Partic[pant man-months at risk -

Overall medical disqualification rate = 3.62 per 1000 man-months

5329

L]

1. MNon-participants = 72/17615=4.09 per 1000 man=months

2. Participants = 11/5329=2.06 per 100 man-months
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TABLE 9 cont'd. 55

€. Toral! somatic disqualification rates

I. MNon-participants = 49/17615«2.78 per 1000 man-months
2. Participants = 7/ 5329=1.31 per 1000 man-months

D. - Total psychiatric disgualification rates
1. Non-participants =23/1765=1.31 per 1000 man-months
2. Participants » 4/5329«.75 per 1000 man-months

111. Frequencies of Medical Disqualification by type of Disqualifications
and Age Group: New England Facilities

Non-Participants Participants
Age as of 9/73 Medical Psychfatric Medical Psychiatric
25-37 9 8 o 3
38-49 14 7 : : 6 i
50+ 26 8 0 0

Ly 23 : -7 4
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“TABLE 10

Disposition Of Medical Disqualifications,

from Selected Facilities For 95 Men '

H

¢ Second Career Program only

L OWEC only

' soth Second Career and OMEC

b - Second Career - pending

b QWEC - pending

,: Second Career granted with OWEC pending

| Neither Second Career or OWEC

e} Total granted Second Career and/or JWEL

.:.‘; Total with Second Career and/or OWEC pending

. Total with no comoensatory disposition

-
L

Number of Men % of Total
us 473
3 33
15 163
3 3%
2 2%
n 123
16 Y
95 100%
-7k (783%)
w5 ( 5%)
-6 (17%)

t . Cowplete data for this presantation was available only for Boston ARTCC,

' Quonset TRACON, Sradley Tower, Providence Towar, Otis TRACON, and the
;7 Yew fork Common [FR Room. :

.
o oD LT TP e L I A T
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TABLE 11 57

Comparison Of Promotion And Transfer Rates
Between Non-Participant And Participant AlCs From
January 1974 Through October 1977 In Participating Facilities

Rate per 1000 man-months

Non-participants ATCs Participant ATCs

Prom:t{ons' 2.33 3.94

Transfers2 h.63 L. 1.9%

1
Promotion data was available from the Boston ARTCC, Logan Tower, Otis TRACON,
Quonset TRACON, and Bradley Tower

2 .
Transfer data was avallable from New York ARTCC, Boston ARTCC, Logan Tower,
Quonset TRACON, and Bradley Tower.

-




58

- ticipating facilities. Full data was not available from all facili-
ties, but the comparisons should still be valid since the largest
part of the data were available for examination.

First, one can note that participant ATCs were promoted at a
rate approximately 1.7 times that of non-participant contrcllers.
Secondly, non-participant controllers were trausferred to other
facilities more than twice as often as participant controllers.
Since a number of contributory factors passibly accouated for these
differences, we were hesitant to interpret this data, A conserva-
tive interpretation might be that men who volunteered to partici-
pate in the study were not expecting to be transferred and further-
more may have had higher aspirations for themselves.

In summary, the most important conclusion from these compari-
sons of participating vs. nen-participating controllers was that .
the controllers participating in the health change study were some-
what less likely to be medically disqualified than non-participants,
Thus, the health change rates reported {n the later sections nay
be somewhat conservative in that all journeymen controllers pro-
bably experience health changes at a rate slightly higher than those
who were selected and who volunteered for this study.




k'
4

59

B, Predictor Variables

Several criteria were applied to determine the selection of -
health change predictor variables. First, relavance to air traf-
fic controllers and to the air traffic environment was required.
Second, the variable had to be measurable. If a measurement
technique was nut available, we considered the feasibility of de-
vising an assessment technique. On the other hand, {f techniques
were avallable, we considered them from the standroint of practi-
cality in usage. Third, we evaluated the reliability and validicy
of assessment techniques. And finally, we searched for and re-
quired evidence that a given variable would have either a direct
or woderating influence on health change.

Using these criteria, ten predictor variables were chosen:
Sacic-demographic characteristics, history of health and health-
related behavior, personality characteristics, narital, family
and social supports, job-related characteristics, iife changes,
workload, psychological and behavioral measures at work, cardio-
vascular measures at work and endocrine measuras at work,

A description of each predictor variable frllows, along with
the rationale for its use in the study, explanetions of the method
of measurement, and descriptive findings.

The abllity of these variables to zredict any of the health
or job cutcomes is discussed in Section V, Predictive Findings,

b
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SUMMARY

SOCIO-DEMOGRAPHIC CHARACTERISTICS

Data were collected on the ATCs' parents; soclal, educational,
economic, military and religious backgrounds; and adolescent exper-
iences for analyses of thair relationship to health change. Sowe
descriptive data is reported in Section IIIAL. In addition, the
data showed that: :

1)
2)

3
4)

5)
6)

L)

8)

The ATCs' parents were generally compatible;
62% of the ATCs recalled a growth rate about
the same as thelr adolescent peers;

91% of the ATCs were equally or more athletic
and fit than their high school classmates;
91Z had as many, or more, ¢riends in high
school as others;

357 had considered quitting high school;

77% soclalized with girls at least weekly in
high school; -

The relationships of 862 of the ATCs with their
parents were average or better than those of .
most others; and

‘62X had alcoholic beverages outside their home

by age 16.

(59
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1. Socio-demographic Characteristics

As we were interested in determining the extent tolwhich cer-
tain background or current bilographical data might predict future
health cxr job outcomes, we used the information obtained from the
Alr Traffic Controller Biographical Questiomnaire {ATC BQ) not
only to describe the study participants (see Section I1I A 1) but
alsu to ascertain whether or not there were any significant rela-
tionshins between specific socio-demographic characterisrics and
health cr job cutcomes. Although general information descriptive
of tle participants has slready been reported in the previous sec~
tion. the rdtionale for attempting to relate socio-demographic
characteciatics with healih changes, and additional information
pertaining to aspecta of the poersonal lives of the participants,
is reported below.

Rationale

It is well accepted that the circumstances and life style
into which a person is born and raised hss an effect, often inde-
terminate, ¢n his or her future well-being. Some attempts have
been made to predict future outcomes by use of biographical in-
ventories that elicit informatisn on personal background. Eaxlv
uses were in the prediction of auccess of salesmen {Goldemith,
1922; Kornhauser, 1965; Kurtz, 1939), prediction of college success
(Bittner, 1945) and vocational succesa (Ghiselll, 1955; Super, 1957),
. success in an officer training program (Guiliord and Lacey, 1947),

and detection and treatment of accident-prone drivers (Johnson,
1946).

Biographical data has been extcnsively used in industriasl
studies (Owens and Champagne, 1965), in paychologirgl research
to predict amenability to psychotherapy and severity of anxiety
reaction (Lawrence, 1947) and in health research to establish a re-
lationship between atatus incongruity and level .o’ illness symptous
(Jackson, 1962), as well as between coronary disease and both sta-
tus incongruity and social mobility (Cohen, 1974; Wardwell and
Bahmson, 1973), and between health change and a variaty of personal
life history and current life variables (Jenkins, 1576). Finally,
such background factors as relfgious affiltation (Kaplan, 1975;
Wardwaell and Bahngson, 1973) and church attendance {(Kaplan, 1975;

Comstock and Partridge, 1972) hava also been related to a variety
of health problems,

: [}
The study‘ef health change in air traffic controllars presented
& good opportunity to determine under carefully controlled condi-
tions vhether or not sceisal background or current lifs circumgtauces
wars related to futurs health changes zmong this population,
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Findings

Characteristics already summarized in Section II1 B 1 to
describe the sample included their social setting while growing
up, the economic situation and family size and membership of
rheir parental families, education and occupations of fathera

. and mothers as compared witi the ATCs themselves, and their
- religious affillations, Other social background characteristics
E of interest for predictive purposes included the extent of ccm—
patability between parents in background, personality and goals.
for their families, and the adolescent experiences of the ATCs
themselves, summarized below,

The ATCs perceived their parents as having very similar v R
goals for the ATC, but perceived the parenis' personalities as :
being dissimilar. More than 50Z of the participanta judged

thelr pavents to be very similar in social background, educaticn

and religious emphasis. To obtain an overall measure of parental

compatibility on these issues, thz scores of the five items in-

quiring about parental compatibility were summed, yielding a

range from 5 (very similar on all items) to 15 (sharply different

“on all items). Using the total acores 5-7 as "very similar,"” 812

as "a little different,” and 13-15 as “sharply different,” the

following results emerged: (1) very similar, 48%, (2). a little

different, 47%, and (3) sharply uifferent, 5%. The results indi-

cated congsiderable compatibility between the parents of the study
population. .

Because of the importance of the teen~age years to later
development. vwe incluged seven items in the ATC BQ to assess the
ATCe' experiences at that time, as they were recalled,

‘When asked to compare their physical growth with that of
their peera in adolescence, 62% of the study group believed they

were about the same, 15% perceived their own growth rate as faster,
and 23% as slower.

Asked how athletic and fit they were in comparison with their
adolescent classmates, 44% recalled that they were nbout average,
47% above average, and 9% leas fit.

For 751 of tha controllers, the number of friends they had
in high school seemed to be about the same ag otkers, while 16%
reculled that they had more friends than others, and 9% recalled ) :
having fewer friends than others,

Twenty-six percent of the study group reported that they had
#sexiously considered quitting high school once or twice, 9% had

congidered it mcre frequently than once or twice, and.58% had never
considered quitting.

B

bmo e
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Seventy-seven perceut of the ATCs reported that during their
last year in high school, they went out socially with girls one
or more times a week, with 1l1% reporting that they went out four
or more times a week. Twenty~three percent recalled going out
with girls less than once a week.

The relationship between the AICs and thedr parents during
the ATCs' teen years was described as about average by 56X of the
participants, as better than that of most others by 30X, and as
worse than that of others by 14%. -

- The majority of the study group (62%) had their first alco-
holic beverage outside of their home by the time they were 16
years of age. Another 352 had their firsc drink outside of their
home by the age of 20; 1% never drank, and 2% were cver 21 years
of age before they drank outside of thelir hone.

The extent to which the social charvacteristics deacriﬁed both
in Section III 4 1 and above are predictive of future health change
is reported in Section V, Predictive Pindings.
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SUMMARY

Realth History and Health-Related Behavior

Family health histories, elicited during visits to Boston Univer-
sity Medical Center, revealed the following:

1)
2)

3

4)
5)

73% of the ATCs had one or more relatives

who had had a heart attack or who guffered
from angina; '

25% of the ATCs had fathers who had suffered
either a heart attack or anginaj

50% of the controllers had some femily members
with hypertension, 20X of the controllers
having fathers with hypertension and 20% having
mothers with hypertension;

403 of the men reported cancer among their
relatives;

43X of the men reported allergy inm their
families.
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2. Health History and Health-Related Behavior

Rationale

Any attempt o explain health change in a population is
incomplete without knowledge of the health histories of its
members. Large studies of the health of industrial populations
have shown that a signiicant, though weak, predictorc of future
health change is the frequency of illpess in the past. In addi-
tion, a complete medical examination has traditionally included
data both on family history of disease and personal disease hig-
tory.

The impact upon health of a variety of daily life habits
has been well established. Adeguzcy of sleep and regularity of
. meals have been assoclated with five-year survival rates in free-
living communities as studied by Belloc and Breslow*. The use
of cigarettes and other tobacco products has been asgoclated
with ill health and inereased mortality in a variety of studies.
One's choice of beverages has been related to future incideuce
of gastric ulcer. Hence, it was deemed important to obtain a
family history of disesse and a history of personal hecslth and
health-related behaviors at each of the five examinations ¢f
the ATCs at Boston University Medical Center.

There were two specific reasons, in addition to medical
tradition, for including these factors. First, it was import-
ant to determine whether the rate of health change in air traffic
controllers as a group followed from a particularly high or
particularly low frequency of such health problems in the family
background or earlier life history of the ATCs. The health his-
tories and habits were necessary to test the hypothesis that a
high rate of a particular digease might be observed in this
sample of ATCs because some inadvertent relection factors had
brought a high risk group into the study population. Secondly,
to determine the independent contribution of current lifs stresses
in iliness causation, one would need to know the extent to wiilch
the illneses was predictable on the basis of famlly or personal
health histLory or hablits alone.

Findings

At the intake examination, ATCs were asked to indicate which,
1f any, blood relatives had ever had any of the following condi-
tions: heart attack or angina, stroke, high bilood pressure, asthma/

L}

* Belloc, N.B., RELATIONSHIP OF HEALTH PRACTICES AWD MORTALITY.
Prepublication report. Human Population Laboratory, California
State Department nf Public Health, Berkeley, California.




66

hay fever/hives or eczewa, diabetes (sugar disease), nervcus
disorder, liver disease (jaundice), anemia or bleeding discase,
kidney disease, cancer or leutemia, sulcide, peptic ulcer, em-
physema or other chrunic lung disease. At each subsequent
examination, ATCs were asked for aay additional report of relatives
who had developed any of these diseases and also for an updatie

of the record 1if they had, in the interim, learned of the pre-
sence of any of the diseases in relatives with whow they may

not have had regular contact. & madical history was elicited

for the father, mother, grandparents, uncles or aunts (1f
blood relative), siblings and offspring of the ATC. The Medical
History Questiornaire is appended in the Exhibits section of this
report.

The most commonly reported familial health conditiom was
heart attack or augina. 1In all, 73X of the men reported one or
more of the relatives with such a history, including 25% who
reported this for thelr fathers. Hfeh blood pressure was reported
in the family by 50Z of the controllers, with fathers and mothers
each mentioned by about 2C%7 of the men. The next most frequently
reported health condition was cancer, mentioned by 40X of the men.
In this case, grandparents and other bluod relatives clder than
the subject were reported more than three times as frequently as
elther parent. The allergy category was mentioned by 43% of the
men. Interestingly, the relatives most commonly affected were
sons and daughters, reported by 17% of the men.

At cach of the subsequent examinations, 2% to 3% of the ATCs
reported an additional relative to have been affected by one or
more of the more common of diseases from among a comprehensive
list. Coronary disease, stroke, high blood pressure, and cancers
were the most commonly reported subsequent family illnes:ses, aa

might be expected by their freque~:y in the general population.

The personal health history of the ATCs is reflected in the
discussion on past and present illnesses at intake into the
study (Section IIIC3), and health-related behavicr is discussed
in the context of its relationship to later hecith change
(Section VA).

[
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SUMMARY

Personzlity Characte-istics

Although perscnal.ty characteristics have frequently been related
in research studies to illness experlence, few studies have been
able to separate personality characteristics resulting from, and
those antecedent to, any illness outcome, nor have these studiles
shown the biological meéchanisms tranmsmitting the influence of . per-
sonality.

Our prospective study of air traffic controllers provided an oppor-
tunity to atterpt to clarify these and other issues raised regard-
ing personality influence on lealth outcome.

Six different instruments or scales were selected to measure or
assess these personality characteristics, each described in turn
in the sections following.
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ﬁ“f . 3. Personality Characteristics

One of the long-standing controversies in medicine relates to
the question of whether or not personality charvacteristics ptedis-
pose either to specific diseases or to disease in general. An ex- " .
tensive literature (Weiner, 1977) has explored tne relaticrships
particularly to certain diseases conuiderad to lave more probable
connection wi<h personality and hence labeled “psychosomatic” in
nature.

The crux of the controversy over the influence of personality
on disease lies in two main uncertainties: Flrst, most of the
studies reported to date were unable to prove that the personality C
characteristics often found to be conceomitant with certaian diseases
ware in fact antecedent tc the onset of the disease. As the stu- v ”
dies were typically retrospective in nature, it was usuaily not
possible to separate personality characteristics resulting from,
and those antecedent to, any disease outcome. Second, studies in
33 which personality characteristics were correlated with disease
ki ) initiation or maintenance did not pursue how the personallly at-
. tributes mignt have been linked to .he biclogical wechaninms of
the disease, As physiologlcal and endocrine measurements were
rarely made together with personality assessments, little evidence
of the process of personality influence on illness could be of-
fered.

":i'-l" -

e A

v

Another provocative question was whether personality charac-
teristics could in themselves predict certain diseases, whethe~
A personality pattern (e.g., & pattern of dependency) was only
activated under certain circumstances: or whether personality
-gttributes played only a partial role in combination with other
predisposing Jactors (e.g., life change, genetic predispoaition,
or other sody facrors) to initiate illness. Complicating these
many queatiors has been the additional possibility that specific
personzliry characteristics may relate to cervain sub-types of
d'sease and that better understanding of the influence ol person-
ality ou diseass initiation or maintenance may await greater clarity
ir specifying diseaze sub-types.

As our prospective study of air traffic controllers provided
a good opportunity fur possible clarification of some of these
questions as well as an opportunity to answer, for this particu-
lar population, whether or not theilr illnesses could be predicted
in any way by personality charactaristics,. we were eager te utilize
measurements of personality characteristics that would allow com- -
parison with other research findings, and would provide us with
scores having generally accepted reliability and validity. *
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After considerable thought, we selected six different instru-
ments or scales, each of which will be described in turn., along
with the rationale for selection of that parricular measure. The
predictive value of personality characteristics as measured will
be discussed in Secticn V, Predictive Findings.
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SUMMARY

The California Psychological Inventory (CPI)

The CPI, a commonly used inventory of everyday personalicy traits
arracged to measure 18 different dimensions, was administered to

the ATCs at their second Boston University Medical Center examin.-
tion.

Relative to 5000 U.S. males in the original standardization sample,
the controllers as a group scored wilthin a normal range, and showgd
group tepndencies toward strong, dominant, agressive, independent,
sociable, conscientious and self-confident personalities who dis-
like znd feel uncomfortable with ovutside regulation and authority
and who are somewhat intolerant of people different from themselves.

4
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a. The California Psychological Inventory

Rationale

Our first requirement was for amn instrument that would pro-
vide an acceptably valid and reliable general assessment cf per-
sonality traits. We considered a number of multitrait personality
inventories, including the Minnesota Multiphasic Personality In-
ventory (MMPI), the Sixteen Personality Factor Questionnaire
(16PF) and the California Psychological Laventory (CPI).

As the MMPI concentrated primarily on psychopathology, which
we had other means of assessing, and the 16PF was initially re-
jected by the air traffic controllers because of their bad exper-
fence with this measurement by other investigators at a previous
time,* we decided agajnst use of these measures. :

On the other hand, the CPI seemed to be an ideal cheice for
several reasons, and therefore was selected to be adwinistered
during the second examination at Bostun University Medical Center
as an instrument for assessing general personality traits.

The CPI assesses eighteen personality characteristics (Gough,
1960). It hed been used in at least ore previous study of air
traffic controllers (Trites, Kurek and Cobb, 1967), providing us
with data for possible comparison and interpretative assistance.

The CPI focuses on more pusitive, everyday perscnality
traits, such as dominance and responsibility. Its content con-
sists of questions about typlcal behaviors, feelings, opinions
and attitudes of a respondent about social, ethical and family
matters. It is notabie for its lack of psychopathologically or
mptom-oriented material. Finally, cthe CPI has been used in
{#erally hundreds of research studies, and therefore a large
" Jiterature was available regarding its use and interpretation.
These considerations were bolstered by high praise from a lead-
ing psychometrist (Anastasi, 1968) and by the detailed review of
validity, reliability and puychometric research on the CFI by
HKegargee (1972).

Findings

Table 12 lists the names of the eighteen CPI scales and des-
eriptive characteristics of persons who score high on each of

'

* Although the air traffic controllers initially rejected tha l6PF,
by the time of tha fifth round of examinations at Boston Univer-
.-gity Medicsl Center, they had changed their view and demonstrated

their contldence in us by allowing us to administer cthe 16PF to them.

e et e e =



TABLE 12

"California Psychological lnventory

Scale Names and Descriptive Characteristics Scale

Scale Name

Descriptive Characteristics of High Scores

Dominance : . Ambitious, dominant, forceful, aggress{ve, persistent
Capacity for Status Discreet, forgiving, Imaginative, Independent
Sociabitity Clever, confident, wldewlnferests, outgoing,
sociable
Social presence ' Adventurous, pleasure-seeking, self—confident, relaxed p
Self~acceptance Confident, enterprising. lndependent thinking, !
sophisticated
Sense of Well-belng Dependable, good-natured, free from worries
Responsibility Capable, conscientious, serious, useful, responsible. .
Soclalization Adaptable, efficlent, hanest, sincere. high socnal
maturity
Self-control Dependable, logical, self-contro!léd. freedom
from impulsivity
Tolerance Forgiving, genarous, good-natured, soft-hearted
Good impression Adaptable, changeable, considerate, kind
Communality Cauttous, consclentious, deliberate, non-randommess
Achievement-conformltyl Ambitious, capeble, intelligent, iogical
Achievemaat-independence Foresighted, Independent, Intelllgént, versatile ‘
p Intettlectual efficiency Capable, confldent, efficient *
';;j Psychological mindedness Foresighted, Independent, responsive to inner

needs of others

i Flexibltity Easy goiny, highly adaptable, optimistic, spontaneous




73

these scales, Figure C displays the CPI profile for the 391 con-
trollers completing the questionnaire during thelr second examina-
tion at Soston University Medical Center (1 of the 392 who came

ro the second examination was not included because his scores in-
dicated that he was randomly answering the questionnaire). The
controllers’ mean scale scores are plotted relative to 5,000
males in the original standardizatiomn study (Gough, 1960), where
50 was the average male score and 10 was the average standard

deviation.

Relative te the ntandardization sample of middla class Ameri-
can males between the ages of 18 and 50, controllers scored quite
high on the Social Presence, Dominance and Self-Acceptance scales,
indicating dominant, independent, outgoling, adventurocus and con-
fident personalities in general. .

The controllers scored quite low on the Responsibility and
Soclalization scale of the CPL. These two scales assess what one
might call “respect for authority™ in that very low scores are
typical of juvenile delinquents, parolees, prisconers and other
social misfits {Megargee, 1972). High scorers on these two scales
tend to be in positions of leadership in their schools, communi-
ties and organizations. The low score for the controllers indi-
cates not a lack of respomsibility nor a lack of socialization
as the scale names would suggest, but rather a low regard for rules
and regulations and a tendency to do things as one wishes in order
to get them done.

The controllers scored in the low average range on the Self-
Control scale reinforcing tha previous profile of dominant, force~
ful, aggressive and self-confldent persons who dislike rules and
regulations, 2nd do not mind breaking laws or other external res~
trictions.

In all of the remaining scales the conttollers scorad in the
average vange, with slight elevations for being cautivus and con-
gelentious (Comwunality), for achieving in more irdependently
oriented ways rather than conforming ways, and for being paycho-
logically minded. Their Intellectual Lfficiency scores were aver=
age ag were their Flexibillcy and Fenininity scores.

- The CPI also provided three of the validity scales used in

this study. The Sense of Well Being acale is am inverse "faking-
bad" scale; that is, a person scoring extremely low (below a

‘gealed score of 30) is likely to be describing himself in an ex-

- cessively negactive fashion. Studies have shown that pecple who are

-. very upset will score in a more moderate ranga {30 to 40) than per=-
gons whu are attempting to make themselves look very bad (Megargee,
'1972). As a group the controllers had a slight tendency to describe
themselves In less than optimm fashiom, but an analysis of fndivi-

v ——
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FIGURE C ‘ | 4
CALIFORNIA PSYCHOLOGICAL INVENTORY PROFILE

OF 391 AIR TRAFFIC CONTROLLERS
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dual records indicated that only a very few scored in the "faking-
bad" direction. These individual records were examined and other
data were used to confirm whether these men were in fact feeling
ag bad as their scores indicated. 1In all cases the additiocnal
data (medical, paychiatric and biolsgical) confirmed the men's
self description.

The second validity scale provided by the CPI was the Good
Impression scale. The Good Impression scale assesses "faking-
good," an extremaly high score indicating an attempt to make one-
self look better than is probably true. Again only a very few
controllers scored very high on the Good Impressioun scale. For
thege few men, other data indicated a strong need to be seen in
a good light, but on the other hand, they did not deny instances
where they were not performiang or feeling up to their ideal.

Finally the Communality scale indicates the degree to which
a regpondent’s answers are consistent and systematic. Very low
scores on this scale indicate random answering, concealing feel-~
ings and beliefs. One of 392 men tested scored balow 30, which
suggested random answering. Examination o¢f his individual profile
and the remainder of his data showed that the CPI results were
confused and inconsigtent buc that his other Jata were not dis—
ordered. It may have been that this one man did not align his
answer sheet with the proper questions and thevefore svstematic-
&lly misanswered all of the remainirg items. Since his score
was so deviant and his answers were so inconsistent on the CPI,
we discarded his results from all analyses using CPI szcores.

In summary, the CPI indicated that controllers scored in
eagentially a normal fashion with group tendenciles indicating
strong, dominant, agresslve, independent, soclable, conscientious
and self-confident personalities who dislike and feel uncomfor-
table with externally imposed regulations and authority, aand who
are somewhat intolerant of people different from themselves. The
validity scales irdicated that very few men (a maximum of 30 over
all three faking scales) had streng tendencies to describe them-

selves either very favorably or very unfavoratly. In all but one '

case the results were considered valid because there was confirm-
ing data from other snurcea as to their different status.

The value of the 18 CPI personality variambles in predicting
health changes occurring after the second examination at Boston
University are reported in Section V, Predictive Findings. Use .
of the “faking-good" and "faking-bad" scales to check the valid-
ity of other self-reported data is dircussed in Section IV, Evi-
dence for the Validity of Self-Reported Data,

|
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SUMMARY

The Jenkins Activity Survey (JAS)

The JAS, measuring "Type A behavior pattern,” was administered to
the ATCs as a potential predictor of health change. Type A per~
sons are hard-driving, competitive, impatient, agressive, hurried,
job-involved, achievement oriented, conscienticus and responsible.
Type A behavior has been associated in other studies with increased
risk of coronary heart disease and atherosclerosis.

Four JAS scores were provided:

1) Extent of Type A behavior pattern;
2) Speed 2ud Impatience;

3) Job Involvement, and;

4) Hard-driving competitive.

LR
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b. The Jenkins Activity Survey

The Jenkins Activity Survey (JAS*) was designed to measure
the Type A behavior pattern which has been associated in recent
studies with increased risk of coronary heart disease and athero-
sclerosis. As this self-administered, computer—-scored multiple
choice questionnaire has been administered to many thousands of
American and Eurcpean men over 13 years of development and stan-~
dardization, it was quite natural that the questionnaire was
selected to be administ=red to the ATC population of the present
study &s an additicnal test of its value in predicting health
changea. The ATCs were given this quastionnaire during thetr
second visit o Boston Undversity Medical Center. '

The JAS provides four scores:

. The first score represents a clinical judgment as to the ex-
tent of Type A behavior pattern defined by the cardiologists Rosen~
man, Straus, Friedman et al., (1964). Scores in the positive di-
rection indicate increzsing intensity of the Type A pattern, where-
as scores in the negzative direction signify the converse Type B
pattern. Type A persons are hard-driving, competitive, impatient,
always in a hurry, aggressive, committed to their profession,
achtievement oriented, conscientious and responsgible. In coutrasc,
Type B individuals are more calm and relaxed, more interested in
the quality of life than quantity; for the mcst part they are
also interested in good pexformance and good success, but they
seek their goals in a less pressurad, less intense manner, Scores
on the Type A scale have been found in several independent studies
to be higher in patients with corenary diseage than in controls,
and high scores were also associated with higher risks of develop-
ment of new clinical coronary disease and recurrent myvocardial
infarction. The Type A behavior pattern Is a complex syndrome
which is composed of three major independent dimensions. These
dimensions are measuted by the renaining three scores generated
by tha JAS.

Speéed and Impatience. This scale, derived by factor analysis,
measures the teandency to do things quickly, to be always in a hurry,
to be impatient with others when they speak or work slowly, to have
a atrong temper and to be willing to express feelings forthrightly.

Job Involvemewut. This scale is composed of itema depicting
one's work situation as containing many prassures, important dead-
lines, demands for overtime work, many chailenges and unexpacted
problems needing attention and correction.. "In afition, this scale

* Avallable from the Psychological Corporation.
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includes items which indicate that high scorers will also re-
ceive promotions and pay increases in response to their job

dedication. .

Hard-driving, Competitive. High scorezs on this scale
describe themselves as being hard-driving, competitive, con-
scientious, and more serious than other people in the same line
of work. They will also state that they put forth moxe effort,
need to hurry more often, and have been told by family members
and others that they are too accive and need to slow down. High
scorers can be characterized by the motto, "We try harder.”

The relationship between these scores and health changes
is discussed in Section V.

i



SUMMARY

Sixteen Fersonality Factor Questionnaire (16 PF)

Because the 16 PF had been used in previous studles of air traffic
controllers, it was selected to be administered to this study popu-
lation for purpeses of compariscons across ATC groups. However, as
previous experiences of the ATCs with this instrument in other
studies caused reluctance to cooperate in administration of the
questionnaire until the last examination period, the results could
‘not be used for predictive purposes, but could be used in retro~
spective comparisons of men with different health change history
over the three~-year study,

In comparison with 1,147 males in the U,S. comprising the original
normative sample used in devising the 16 PF, thé present ATC group
scored significantly higher on dimensions of intelligence, ego
strength, deminance, elarion, group conformity, boldness, self-
sufficiency, compulsivity and free floating anxiety. The AICs
scored lower than the U.S5. males on dimensions of emotional seusi-

tivity, anxious insecurity, scphistication, guilt proneness, and
criticalness.

The results were consistent with those found for & national sample
of air traffic controllers.
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¢. Sixteen Personality Factor Questionnaire

In an earlier section we described how our subjects, located
at Air Route Traffic Control Centers and Towers, compared with
respect to age and experience with national samples of controllers
at these same types of facilitles. The carlier results were used
to help establish the comparability of our subjects with other
controilers around the country. This section describes and inter-
prets certain comparisons between our air traffic controllers and
the original normative sample used in deviaging the Sixteen Person-
ality Factor Questionnaire (16P7). 1In addition, the rationale and
procedure for use of the 16PF in this study is explaioed.

Rationale

The 16PF exists in four forms (A,B,C,D) and two revisions
(1962, 1967). Wecause a number of studies were available in which
the 1962 Form # version of the 16PF was used on air traffic con-
trollers, we selected this same version for our study even though
it was not the most recent version. However, use of the 16PF pre-
sented several problems. First, the controllers were very gensitive
about taking the 16PF because, according to them, there had been
repercussions on individuals as a consequence of its previous use
by other investigators. Hence, although the 16PF would have been
most useful at the intake examination, we were unable to obtain
ccoperation at that time for 1ts administration. Rather, we had
to wait until the fifth and last examination befove the men were
sufficiently comfortable and ccanfident *n their {uteractions with
us to allow us to administer the 16PF.

Of the 388 men present for the last examination, 387 completed
the queationnsire, with one man still refusing to cooperate. TFor
dascriptive purpose3, the results based on 387 are adequately re-
presentative of the results we might have cbtained with the original
416.

Findings

Table 13 lists the 16PF scsles and provides a raw score des-
cription, the general characteristics being assessed and the high
scora description for each scale. Figure D plots the 16PF profile
of copttollers in this study with the distribution of scores among
1,147 males in the general U,5. populetion. The comparison indi-
catss that controllers score significantly higher on the persona-
jity dimensions of intelligence (B), ego strength {C), dominance
(E), elation (F), group conformity (G), boldness {H), self-
eufficiency (Q2), compulsivity (Q3), and free floating anxiety (Q4).
On the other hand, tha controllers scored lower than the normative
population on the persinality dimensions of emotional sensitivity

bt



R e i e YT R - o i .

?
1
3
¥
i
i

Scale
Name

Q

Q

Q3

Q4

TABLE 13
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Sixteen Psrsonality Factor Questionnaire

Scaie Names and Descriptive Charac‘... istics

Low Scare
Description

General

(haracterist.c

Reserved, detached,
eritical, alowf, stiff

Oull
Low intelligence

Affected by feelings,
emationally less stable,
easily upset, changeable

Humble, mild, easily led,
docile, accommodating

 Sober, taciturn, serious

Expedient, disregards
rules

Shy, timid, threat-
sensitive

Tough-ninded, self-
reliant, realistic

Trusting, accepting
conditions :

Practlcal,ﬁdOwn*to—
earth'' concerns

Forthright, unpreten-
tfous, genuline but
socially clumsy

Self-assured, placid,
secure, complacent,serene

Conservative, respecting
traditional [deas

Group dependent, a 'Joiner"
and sound follower

Undisciplined self-conflict,
lax, follows own urges,
caraless of so-ial ruies

Relaxed, tranguil, torpid,
unfrustrated, composed

warmth

Inteiligence

Ego strength
Dominance
Elation

Group .
Conformity

" Boldness

Emotional
Sensitivity

Anxious

insecurity

Bdhemianlsm

Sophist:cation
Guile
Proneness
Criticalness

Self-
Sufficient

Compulsivity

Free-fioating
Anxiety

High Score
Description

Ou:going.‘wa:mhearted;
easygoing, participating

Bright
High intelligence

Emot.onaily stable,
mature, faces reality,
calm

Assertive, aggressive, compet-
ltive, stubborn

' Happy-go~lucky, enthusiastic

Conscienticus, persistent,
moralistic, staid

Venturesome, uninhibited,
saoctally bold

Tender-minded, sensitive,
‘clinging, overprotected

Suspicious, hard
to fool .

tmaginative, bohemian,
absent-minded

Astute, polished, socially
aware

Apprehensive, self-reproaching
insecure, worrying, troubled

Experimenting, liberal,
free~thinking

Self-sufficieat, Tesourcefut,
prefers own decisions

Controtled, exacting will
power, soclally precise, ¢om-
pulsive, following self-imige

Tense, frustrated, driven,
overwrought,

e . (SR S
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FIGURE

D

SIXTEEN PERSONALITY FACTOR QUESTIONNAIRE PROFILE OF
387 AIR TRAFFIC CONTROLLERS
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(I}, anxious insecurity (L), sophistication (N), guilt proneness
(0} and criticalness (Ql). These results were entirely consis-
tent with those reported by Karson and 0'Dell (1974) regarding
the general personality characteristics of their national sample
of air traffic controllers.

In general, the 16PF Questionnsire results indicated that
the controllers were more like the general population of males
than not. But, on the other hand, they had several predominant
personality characteristics including intellectual orientation,
compulsivity, and self-sufficiency. Along with the California
Paychological Inventory results {see Section III B 3), these re-
sults iudicated that the air traffic controllers were intelligent
persons whose anxieties were controlled by meticulous cowmpulsive
behavior, who tended to be dominant and group conforming but who
algso held beliefs that authority and regulations were obnoxious.
They tended to be bold and to be somawhat lacking in emotional
sensitivity. Anxiety and conflict, rather than causing guilce,
tended to result in conformance to group expectations. This type
of conformance included verbal manifestations, but not necessarily
conformance in actual behavior or physical symptoms of {llness.
This resylt has been suggested before (Karson and 0'Dell, 1971;
Karson and 0'Dell, 1974), but in this study we had the first op-
portunity to validate this suggestion. .

Since the l6PF was administered at the last examination, we
could not use ft for predictive purposes. Racher, it was included
primarily for descriptive purposes and to provide retrcspective
comparisons of men who had different health change histories over
the course of the study. Since our subject population of control-
lers scored so gimilarly to the nctional samples of Kcrson and
0'Dell (1974), we could expect that our retrospective comparisons
would have utility for screening purposes in later studles.

e—— e




SUMMARY
PSY 130

A series of true-false scales were administered to measure the

following dimensions: Hypochondriasis, Depression, Hysteria and
Anxiety. '

The Hypochondriasis and Hysteria measures were used as validating
checks on self-reports of illness to ascertain whether or wot
these psychological tendencies were responsible for increased
reportirg of symptoms. The Depression and Anxiety scales were

‘used as potential predictors of health change.
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d. PSY 130

At the third examination a series of true-false psycho-
logical scales were administered as a single instrument which was
labeled "PSY 130." This same set of 108 true-~false items had been
used in previous astudies at Boston University School of Medicine
under the name, "The Boston Health Study." The scales of this
study were derived from the Minnesota Multiphasic Personality In-
ventory (MMPI) (see Dahlstrom, Welch, and Dahlstom, 1973, for de-~
velopment and validation information* alse Zyzanski, et al. 1976),
and consisted of the following dimeusions: : '

Hypochondriasis. This scale is a measure of the tendency to com-~
plain about symptoms of physical !ll-health, particularly under
the circumstance that no organic basis can be found. Although
MMPI research has found that persons diagnosed as hypochcndriacs
by psychiatrists score very high on this scale, it has also been
established that persons with documented organic disease also
score somewhat above the population average im most instances.
The hypochondriasis scale was included in the ATC HCS on a single
cccasion as a validity check to sae to what degree syuptom com-
plaints by participants migat e correlated with this personalicy
tendency rather than with demonstrable physical disease,

Depression. The standard MMPI depression scale containing 60
items was judged to be too lorg for most research purposes. The
short form of this scale developed by Démpsey (1964), and found
to have greater reliability than the original scale, was included
in the PSY 130.

Bysteria. The full hysteria acale of the YMPI was included for uge
along with the hypochondriasic scale to ceternmine whether hysteri-
cal hypochondriazcal features ware possibly making a major contri-
bution to reperts of 111 health. For rany kinds of health problems,
the diagnosis depended far wmore heavily ot self-report of signs and
symptoms than it did on laboiatory findings, and hence a check for
the presence of bias and particularly for individuals who might be
prone to such bias in the reporting of symptoms was a methodological
precaution.

Anxiety. A short form of the Taylor Manifest Anxiety Scale devel-
oped by Bendig (1956) was the fourth and final scale ipcluded in
PSY 130. The Taylor Manifest Anxiety Schale has been fraquently
used in research and has bacome established as an acceptable wmea-
sure of clinical anxiety. The Bendig scale, containing the 20
strongeat of Taylo.'s 50 items, served as ar independent measure
of anxiety at the third examination. Both ti.e Bendig anxiety scale
and the Dempsey depression scale were found, in a atudy by Zyzanski
and collezgues at Boston University Medical Conter {Zyzangoki et al,,
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1976}, to be assoclated with increased amounts of atherosclerosis

as determined by coronary angiography. The PSY 130 thus contained

two scales which had demonstrated assoclation with organically

determined cardiovascular illness (s general category of diseasc . .
to which the ATCs were considered to be particularly vulneraple).

The nther two gscales (HS and HY) had Mheen shown In other studies

to be assoclated more with complaints of disease and symptoms of

psychological origin as contrasted with organically demonstrable

disease. The PSY 130 was used, therefore, both as a validating

check on other data and as a potential predictor of health change.
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SUMMARY

Anomie

To test the hypothesis that individuals who feel alienated from
society and powerless would be at greater risk for illness, five
statements vepresenting feelings of alienation (Srole role anomie
scale) were embedded in the ATC Biographical Questionnaire admin-
istered at intake. The ATCs were asked to indicate their relative
agreement or disagreement with the anomic indicatoras.

The total score distribution for the anomie scale allowed identi-
fication of three categories: 16% of the ATCs were classified as
anomic, 12% as eunomic and the remaining 72% as “neither." Anomie
correlated significantly (and inversely} with five measures of job
satisfaction, as would be expected.

it
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E. Anomie

Rationale

The degree to which an individual feels integrated in his

. interpersonal relationships and reference groups can be described
on a gunomia-anomia continuum. The former rafers to a person who
is well integrated while the latter describes a person who feels
separated from society and reference groups. The term anomie has
been used generally to describe this entire continuum in which a
person low in anumie would have a peneralized, pervasive neuse

. of "belongingness," whereas a peracn high in anomie would feel &
sense of "alienation" (Srole, 1956). At the high end, anomie
tepresents the following five components:

the individual's sense that community leaders are
detached from and indifferent to his needs;

the individual’s perception of the social order
as essentially fickle and unpredictable such that

he can accomplish little toward realizing future
life goals;

the individual’s view that he and people like him

are retrogressing from the goals they have already
reached;

the ifndividual's perception that his frameworks of
immediate personal relationships are no longer
predictive or supportive.

Not surprisingly, anomie has besn related empirically to a
~variety of negative factors, such as elimination of creativity,
feelings of estrangement from the products of cne's work, self-
‘alienation, feelings of ueaninglessness, isolation, and power-
lesuness (Israel, 1968; Mills, 1951, 1962; Seeman, 1959). It has
4lso been related to meatal health problems (Reinharde, 1972;
-Reimanis, 1974). The study team hypothesized that AICs who were
‘ancmic would be at a greater risk for negative health change;
thus, a measure of wnomia (Sxole, 1956) was included.

-Findings

Since anomie was seen as an enduring trait, it was wveastured

:bnly at intake, and embedded in tha ATC HQ using the following
tatemencs:

Thzae days a person doeea't really know whom he can
count on.

bt
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Nowadays a person has to live pretty much for today
and let tomorrow take care of itself.

Most public officials {people in government offices)
are not really interested in the problems of the
average man.

In spite of what some people say, the condition,of'the
average man is getting worse, not bstter.

It is bardly fair to bring children into the world with
the way things look for the future. :

Each of these statements was followed by four response cate-
gories from "strongly agree" to "strongly disagree," thus permitting
a range of scores from 5 to 20 with low scores representing the more
anomic responses. On the basis of the men who completed the scale
. at intake (n=409), it was determined from the total score distribu-
tion that three categories of individuals could be i{dentified —-=
anomic, euncmic, and neither of these. Sixteen percent of the ATCs
were classiiled as anomic, 127 as eunomic, and the remaining 72%
were classified as "neither." This rather lopsided categorization
occurred because of the large number of scores in the center of
the total possible score distribution and the smaller frequencies
of extreme scores. Since anomie was being measured by only five,
strongly-vorded attitudinal questions, this conservative approach
to categorization seemed appropriate. '

One way to determine the validity of the measure of anomie
was to examine its relationship with cther variables. From the
empirical literature, it was expected that anomie should be re-
lated to job dissatisfaction. Since the work role is an important
part of the person's life, feelings of anomie should be associated
wich apathy and dissatisfaction with one's job. ‘[able 14 contains
the correlations between anomia and the five job satisfaction
variables. Si\ce higher scores on the anomie vavriables are indi-
cative of less anomic feelings, the relationships in the table are
as expected. As can be sesen from the table, anomie 1is significantly.
related to all five satisfaction variables. Furthermore, the higher
values for coworker satisfaction, individusl satisfaction, and group
worale are consistent with our conception of the anomie variable,
that is, one would expect more general feelings of job satisfaction
to be more closely related to anomie than attitudes toward specific
job factora. Tha higher value for coworker sacisfaction is logical
in that anomie feelings are critically dependent on one's social .
SUppOIt system.

The relationship of ancuie to health changss is discussed in
Section V, Pradictive Findingas. '
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SUMMARY

Marital, Family and Sccial Supports

It was hypothesized, on the basis of available information, that

a4 strong support gystem would modify or reduce an ATC's risk for
illness and injury. Three methods of determining support resources
were:

1) 4 questions in the ATCQ on marital support; .

2) 4 questions in the ATCQ on the avallability of help from
relatives, friends and co-workers; and,

3) several items frm the ATC BQ, including household com-
position, relationships with wife and children, family
decision-making and agreement between ATC and wife on
family goals.

Psy-hometric analysis showed the scales used to be acceptably re-
liable and to be wmeasuring an independent variable.

Social coping resources were found to be negatively related to de-
pression and anxiety and positively related to soclability, social
presence and tolerance. '

The ATCs generally perceived themselves an more dominant in family
- decision~making.

A large proportion of the ATCs were satisfied with their marital
situation end felt in close agreement with their wives on family
goals,
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4. Marital, ¥amily, and Social Supperts

Rationale

One would intuitively surmise, even without reading
the scientific literature, that a person's marital, family
and social well-being would have a substantial impact on
his physical and/or mental health. This hypothesis was
reinforced by evidence from the sclentific literature that
work satisfaction had beea related to 1ife satisfaction in
general (Kavanagh and Halpern, 1977), and to specific family
characteristics such as the presence of preschool children
in the household (Quinn, Staines and McCullough, 1974) and
marital satisfaction (Ridley, 1973). Investigators have
also found a relationship between angina pectoris and family
problems (Floderus, 1974; Medalie, Sayder and Groemn, 1973) as
well as satisfaction with co-workers {Medalie et al., 1973);
and Jenkins (1976), in a review of the literature, concluded
that a number of psycho-social factors, many of them directly
intertwined with an individual's social support system,
affect the risk of coronary disease.

Health statistics for all developed societies, moreover,
have shown that marital status is related to physical or men-
tal well~-being., It has been consistently reported that married
people have lower rates of both mental and physical illness,
as well as life expectancies that are different from those of
single, widowed or divorced people. Recent analyses have indi-
cated in addition that warried men have an advantage over
married women in loweved riak of death from those disecages
that are linked to mocial intersctions, e.g., suicide, homicide,
accidental death, or cirrhosis of the liver.

Altogether, it was clear that the marital, family and
soclal supports of the air traffic controllers in our study
merited investigation and that an attempt should be made to deter~
mine whether or not these factors altered their risk for ill-
ness. The methods used to measure this aspect of the controllers’

lives, and the descriptive results follow, while a discusaton of

- the importance of these factors in the controllers® health
chauges 1& included in Secrion V, Predictive Findings.
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a. Marital Coplng Resources: The Alr Traffic
Controller Questionnaire

Because we hypothesized that a controller who percaived
his wife to be interested and supportive would have less
illness than one who perceived his wife to be uninterested
and rejecting, we embedded in the Air Traffic Controller
Questionnaire (ATCQ), described in detail in Section I11BS5,
.4 measurement of the marital resources available to the ATC
to cope with any felt strain or stress in his job.

The following four items were used to measure this vari-
able: :

"How often do you talk with your wife about
your feelings that are a consequence of your work?

How do you feel about your wife sharing her
trials and tribulations of the day when you
arrive home?

How understanding 1is your wife of your need
to unwind at the end of a day's wozk?

How often do you feel embarrassed DY many
things your wife says and does"

Baged on the results of a pilot study and other psycho-
metric evidence described in Section ITIBS, a scale was deve-
loped, using responses to these four questions as a measure of
the ATU's perception of his marital coping resources. The pur-
pose of the remainder of this section will be to discuss the
paychometric properties oi this scale to detecmine the qualicy
of the measurement of this variable.

Meagurement Qualities of the Marital Coping Rescurces Scale

Based on the responses of the 410 men who completed the
ATCQ during the intake examination, the internal consistency
reliability of the marital coping resources scale was .71,
an acceptable reiiability under established measurement stan-
dards, The cther major form of reliability of considerable
importance to effective megsurement ia test-retest reliability,
"which reveals the stability of the meagurement of the varfa-
ble over time. Dased on the responses of 3B3 men who completed
the ATCQ on Rounds 1 and 2, -the test~retest reliability of tle
marical coping resources scale was .69, an acceptable value,
particularly since test-retest values are usuglly lower than
internal consistency reliabilities. It was concluded, there-
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fore, that the scale measuring marital coplng resources was
adequate in internal consistency and in stability over time.

Along with determination of the scale's reliabiliry,
we needed to determine its validitv. Althougk it was not
possible in determine whether or not our four items in fact
defined and measured what ras intended, i.e., marital cuping
resources, it was pcssible to Jdetermine whether or <ot Lhe
scale at least was a measure of an indcpendent dimension.
This teat was made by examining the relationships between
various scales. A demonstration that no relationship exists
between measureme.t of one variable and athers, where no
relationship is expected conceptually or ampirically may be
considered positive evidence for the independence of the
measures. There was no reason t¢ expect the marital coping
resources scale to be correlated with any of the other temn
8crles in the ATCQ or with the industrial psychological vari-
ables described in ITIB5, and none of the correlations with
these variables did, in fact, exceed .20. Orn the basig of
these rusulre it was concluded that the measurement of marita.
copins, resources as aefined by our questiona was gufficiently
independent of these other self-report measures.

As discussed in Section IIIA2, a variety of measures
from the research project of Caplan et al, (1975) were included
in Round 5 so that our results could be cumpared wi~' the re-
sults from their ATC samples. Among the variables included
were measures of goclal support provided by "your wife, friends,
and relatives," "your immediate supervisor,” and "other peoosle
at vork," in the following foar sitvations: (1) making the
ATC's work life easler; (2) ecase of talking to these people;
(3) being able te rely on these people when things get tough
at vovk; and (4) how willing these people were to listen to
the ATC's personal problems. The corrceiations between responsen
concerning these three social support groups and those om the
marital coping resource scale are oresented in Table 15.

il
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TABLE 15
Correlations Betwean Marijtal Coping .
Resources and Social Siupport Variables »
(N = 343]
Marital Coping Resources
cia) Support - Supervisor . .07
cial Support - Coworker ' .07
Jocial Support - Wife, Friends, Relatives .65

Marital coping resources were not expected to correlate wi;h the first
‘social support variables, and as expected, the correiations were

atistically non-signific-ant. However, the rather close relationship

ith the third social support variable involving the wife provided further |

dity evidence for the marijtal coping resources scale.
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b. Social Coping Resources:
The Aix Traffic Controller Questionnaire

Aleng with the marital coping scale, the ATCO also con- 7
tained a measure of the social resources available to the
ATC to cope with any felt strain or styess on his job. Again
the hypothesis was that a strong social support system con-
sisting of friends, coworkers, or relatives would be associ-
ated with less health change than a weaker support system.

Four irems were used to assess the ATC'a perception of
his social coping resources. The first three asked: "If you
or your family were struck by a crisis or tragedy, how many
persons of the following categories could you really count on
to help you?" This question was followed by "relatives,"
"friends," and "peopla at work" to complete the items. The
ATC was to use a scale from "none" to "8 or more" to answer
these jtems. The last item asked: "How many people do you
conaider close friends who live within an hour's drive of your
home?" The ATCs ~esp~nded on the game scale as for the first
three items. Based on the results of a pilot study and on
psychometric evidence presented in Section IIIBS, these four
itema were combined into a scale to meagure the ATC's percep-
tion of his scocial coping resources.

Measurment Qualities of the Social Coping Kesources Scale

-Using the responses of 410 men who completad the ATCQ dur-
ing the intake examination, the interna]l consistency reliabil~
ity of the socisl coping rescurces scale was determined to be
.70, which is acceptable under Beasurement standards., Based
on the responses of 383 men who completed the ATCQ on both
Rounds L and 2, the test-retest reliability was .63, which 1s
also acceptable., It was thus concluded that this scale had
4 good degree of internal consistency and test-retest stabilicty.

This scale wus not expected, cotceptually or empirically,
'to be related to the other scales on the ATCQ or to the indus-
trial psychological variables described in Section IIIB5. The
results of the correlational analysia verified this expectation
in that none of the correlations exceeded .20. It was thus :
concluded thit this scale was measuring this variable indepen-
dently of the other self-repert messures,

In accordance with the work of Kasl and Cobb (1970), social
coping resources were expected to be related to certain persona~
lity characteristics. Since both the CPI and certain scales from
the MMPT (gee Section I1IA3) were administered during the intake
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visit, we were able tov correlate these scales with the social
coping rescurces scale. Sfocial coping resources were associa- }
ted with low MMPI measurements of depreasion, anxiety, and the I
tendency to admit symptors, and with a positive teéndency to 1
deny symptoms. These fiadings are in agreement with those of . : 'h
Kasl and Cobb. High soclal coping resources were also related.
to high sociability, social presence, and tolerance dimensions
on the CP1. Considering the meanings of the CPl scales, these
results are also supportive of the validity of our measurement
of social coping resources. It should be noted that all of
these correlations were in the .20's, indicating moderately
low relationships. ‘

As deseribed above, three social support variables were
measured in Round 5. Table 15 contains the correlations between
the social coping resources scale and the three social support

measures. ; :
. e B
Correlations Between Social Coping ' o "ﬁ
Resources and Social Support Variables ‘ c) 8
I i f:
(¥ = 387) ‘
| ‘Social Coping Resources é
Social Support - Supervisor .20 | g
Socini Support -~ Coworkers .36‘ gﬁ
Social Support - Wife, Friends, Relatives .24 J

Although all three values are statistically significant, tha

higher value for the social support by coworkers is in agreement
with the emphasis in the social coping resources scale. The P
other lower, but statistically significant, values are alac under-
standable since the social coping resources scale included friends,
relatives, and people at work. These results provide further _
evidence for the validity of the measurement of social coping !
Yesources in the ATCG.

S
5
.




c. Biographical Items As Possible Supports

‘Household Composition

Eight-seven percent of the ATCs had children living with
them (2.3 average). In additicn, as many as 14% had other
persons (not including spouse) living with them, such as rela-
tives, in-laws, or friends. We combined marital status and
other pecsons in the home to measure household composition
for the sample., Not unexpectedly, the larzest percentage of
ATCs (662) lived with a wife and children, and no other persons
in the home. Seven percent lived alone, 4% lived with a wife
only, while 22 lived in a broken home wi:h their children.
Interestingly, 17% lived in what we called a complex home envir~
onment, - which meant that the ATC was living with friends or
"others," cegardlesg of marital status. Finally, 3% were
living in "extended" home environments, which meant the pres~
enc2 of relatives or in-laws regzardless of the ATC's marital
status.

Relationship With Children

Seventy percent of the ATCs {n this study repofted they had
taken their children somewhere during the week preceding admini-

ren somewhere during the past month, only 6% responded that they
had not taken their children to an eating place, the movies,
§cme entertainment or recreation, or to visit < friend.

Family Decision-Making

Two important areas measured in the ATC BQ wera the manger
in which family decisions were made and the agreerent in faaily
goals between the ATC and his wife, Hote that theae variabios
wers measured in terms of thm ATC'a perceptions; thus, they may
not accurataly assess the wifa's perceptions end/or the objec-
tive situation. fince the ATC 1s the unit of gtudy, his per-
ceptiona were considered to be the important ones for their
possible impact on hig haalth, '

The ATC's perception of family decision-making was mea-
sured on the basis of nine sajor types of family decisiona:
the husband's job cholce, femily car, 1ife insurance purchase,
vacation plans, houge chotce, wife going to work, choice of
doctor, food budget, and alscipline of the children.

The ATC was asked whether the decicion was made (1) by
the husband alvays, (2) by husband mere than wife, (3) by
husband and wife exactly the same, (4) by wife more than hug-
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band, or (3} by wife always. Not surprisingly., there were con-
siderable differences in the way the ATCs described the dif-
fereut decision situacions. The husband was more dominant in~
making the decision on his job choice, the choice of a car, and
the purchase of 1ife insurance. Husband and wife shared, in a
large percentage of households, decision-making on wheve to

8o for a vacation, house or apartment choice, and discipline

of children. Finally, decisions on whether the wife should
work, cholce of doctor, and family food budget were made often
by the wife: however, the percentage endorsement by the ATCs

on these items was not nearly as strong as for the first two
sets of decisions. In facet, by sumning across all nine items,
an overall index of Eamily decision-making was derived. The
distribution of the ATCs' scores is clearly skewed such that
husband dominance in family decision-making is more prevalent,

a finding in agreement with anecdotal and interview data from
the study.

Family Coals

The ATCs were asked to rank on a scale from one to ten
the importance they attached to ten different family goals,
and alse to rank the same goals a second time as they thought
their wives would rank them. Measuiring the differences in
rankings provided an index of value consensus on family
goels between the ATCs and thelr wives. The distribution o2
these scores indicated that 67% of the ATCs saw themselves
and their wives in fairly close agreement on fami{ly goals,

23X perceived moderata agreement, and 10X saw-disagreement
on family goals. !

Husband-Wife Relationships '

The final two items on the ATC BQ dealing with husband-wife
relationships inquired into the frequency with which the ATC
took his wife out, and his overall marital satisfaction.
Seventy-nine percent of the ATCa reported thet they had taken
their wifa outside the home soclally at least once or more
during tha week preceding their completion of the ATC BQ, and
the bercentage jumped to 96% when the reporting period was in-
creased to a month, Eight-four percent reported they were
currently sstisfied with their marriage, 7% had ~ixed fealings,
and 97 expressed dissatisfaction.

In general, these descripiive results indicatc¢ that a

large proportion of the ATC group was satisfied with their mari-
tal situation at the timze of entry into the study; however, a
proportion of the men indicated on all of the indices a less
than satisfactory state of marriaye.
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The extent to which these various coping resources
among the study group relate to their health change is
discuszsed in Section V, Predictive Findings.

| et Al g toat

T, 1




101

5. Job~Related Characteristics

Among the possible predictors of health change that we
wished to test were a number of fob-related characteristics,
sore assoclated specifically with the air traffic controller
occupation, and others ralevant to Jobs generally.

We wanted to explore whether or not healrh changes or
spacific 1illnesses were in any way related to differences
among the ATCs in such specific variables as:

1. attitudes towards their skills, and their
psychological "iavestment™ in their work;

"1i. the affective disccafort produced by their
work;

iii. styles or ways of coping;
iv. attitudes toward the Faa;
V. competence on the job.

We alsc wanted to assera general and specific satisfac~
tions of the ATCs with their wurk, and we wantad to know how
they perceived the behavior of their leaders.

Our efforts to define characteristics and to find or
devisw methods of measuring them are reiated below, together
with the rasults of the measurements taken. The extent to
which differences in thene characteristics among the ATCa
vere related to health outcomes is discus.ed in Section v,
Predictive Findings. o
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| TS N




102

1)

2)
3)
4)

SUMMARY

Specific ATC Variabies

The ATC Questionnaire, administered at all. 5 rounds measured pey-
chological and atcritudinal dimensions specific to the occupation,
~including 11 factors: Psychophysiological anxiety reaction, good
controller, coping-by-drinking, social coping resources, work
aveidance on bad days, subjective cost, bounceback-burnout, invest-
ment in work, tension diascherge rate, coping by physical activity, .
marital-coping-resource. Correlations with several standard per=
sonality inventories showed the following:

There was little overlap between the job-specific psycho-
logical characteristics and general personality traits
agsessed by the CPI;

There were few, and very low, correlations with the
coronary-prone behavior pattern;

liigh social coping resources were assoclated with low de-
pression, low anxlety, high tendency to deny symptoms;

Psychophysiological anxiety was poaitively correlated with
{¢Y hypochondriasis, depression, anxiety, and tendency

«0 admit symptoms.

' I:eﬁs in the ATCQ intended to measure satisfaction with management,
- with trainircg and with promotion policy revealed that tha ATCas were
cousiderably dissatisfied with all three,

. Nominations for ccmpetencé by peers were not associated with any

¢ unique psychological characteristics. Nominations for amicability

were related negatively to dominance and self-acceptance.




103

a. Specific ATC Varfables

During the first year of the ATC HCS, we realized that thera
were several psychological dimensions of being an air traffic con-
troller that could not be measured with standard, available psycho-~
logical tests. For example, although the phenomenon of "burnout"
among ATCs had been reported to us many cimes by controllers and .
FAA management, there was no existing method for its meadgulenent,
and it had never been directly assessed. Similarly the capacity for
"bounceback" had been described to us as a controller's ability to
adapt quickly and easily between heavy and light workload. The
bounceback had heen described and discuased informally and clinically,
but no published assessment procedure was available. Consequently,
we underteook the major task of defining a nurber of constructs that
seemed particular to the air traffic controller and his job, and then
devising questionnaire acales that would assess these constructs re-

- liably and validly. The resulting instrument was calied the ATC Ques-
tionpaire.

3

Investigators and psychological consultants for this study spent
nany hours in air traffic facilities familiarizing themselves with the
ATC work enviromment. Many group and individual conversations were
held with ATCs, supervisors, and TAA officials. A few ATCs became
particularly interested in this work, and their advice and suggestions
were extremely valuable; particularly George Kerr and Ted Paclotel of

the New York Air Route Traffic Coutroel Center were instrumental in this
preliminary work. .

Development of A Priori Scales

After eight months of observations, discussion, and immersion
" in the ATC environsent, the investigators held formal meatings to de-
fine the variables of galient interest. With the definitions and con-
structs in mind, the investigators then wrote mora than 1,000 questions.

Further refinements and the elimination of redundant items led to the
preliminary selection of 206 items defining 18 different constructas.

This original list of 206 {tems was compiled inte a questionnaire
ard pilot tested in the Oakland, California, Ailr Route Traffic Control
Center with 55 air truffic controllers.

The results i{n the pilot test were carefully analyred in accord-
sace with several criteria (see Apperdix 1), and 147 {tems were re-
tained. Thase 147 items were administered to all 415 men in this study
ppulation during the zntrance exanination at Boston University Medical
Center. Another frem analysis was performed. The gecond analysia
Fesulted in shortening the questionnaire to 95 items.

S —
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The 95-1item questionnaire was administered at the remaining
four examinations. Two additiona) acales were devised and adminis-
tered beginning with the second examination. These scales were
concerned with symptoms of anxiety caused by incidents and conflic-
tions, and anxiety symptoms related to giving on~the-job, live~
traffic training. In all, we developed scales to assess 20 ATC-
specific job characteristics. The definitions of these character~
istics are displayed in Table 17, along with data on the internal
consistency and stability of each of these scales.
Internal consistency reliability was important as an indicetor
of how well the scale's items converged on a common construct. In-
ternal consistency is high when itéms overlap and are somewhat re-
* dundant. Or the other hand, when items are iodependent cf one an~

other, there 'fs low internal consistency. Coefficient alpha (Nunnally,
1567, p. 193) was used to measure internal conaistency. The results
shown in Table 17 indicate thut the internal consistency was rearon-
uble for most of the longer scales, but it was very poer for a number
of the short scales, particularly the coping scales. We did not con-
gider all of these scales eutirely adequate and therefore performed
another series of analyses and refinements. idowever, in spite of some
of the poor internal consisrencies, a number of these A priord scales
were consildered sufficiently inportant from the conceptusl and explana-
tory standpoint ro be used for predictive purposes.

Another imporcant characteristic was the test-retest reliability
of the scales, referving to the stability of the measurement ¢Z che
constructs and the stabilicy ¢f the constructs themselves. With per-
fect measure~~nt, low to moderate stabllity would indicate that the
congtruct we4 - "state variable" with wide individual variation over
time, On the other hand, high stability over vepeated testing would
indicate that the ¢tnetruct was a trait of enduring substance. The
test-Yetest reliability was derived from scores on tha firat and
second administrations of these job~specific scales. The resules are
presented in Table 17. '

As shown in the Table, 15 of the 20 scales had a test-retest
stabilicy of .54 or greater, indicating reasonable long-term (9-month)
stability. Several of the scales with tha lowest internal consistency
had higher retest stability. Since internal conaiatency sets the
upper limit for the true reliabllity of assessment (Nunnally, 1967, -

+ 210), the scales with higher test-retest stabilicty than ioternal
conslstency Vere influenced by stable response modes rather than by
stable medsurement of the target construct.

Development Qf Job-Specific Prychological Factor Scales

Consequently, our dissstisfaction with the psychometric charac-
teristics of all 20 a prior scales led us to conduct.-a nurber of
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TABLE 17

ATC Job-Specific Scalas And Defiritions

Bounceback - four items. Internal consistency = 69 Stabllicy = 49,

The four |tems composing this scale were devised to assess an ATC's
self-nercelived ability to cycie between heavy traffic and Hght craffic
conditions at work. This construct represents a flexibllity in coping
and adaptation to fluctuating workload. The hypothesis was that low
bounceback abilities were related to the development of psychological

and physicat illness, whereas a high ievel of bounceback was protective
and adaptive.

¢ Jurnout - five items. Internal consistency = 48 Stability = .53,

This construct was conceptualized as the premature exhaustlion of a
man's physical, cognitive, ond psychological resources leading to
early retirement for medical and/or psychological reasons. It is
characterized by a loss of abllity to control dircraft In any biut the
easiest clrcumstances and a helghtened sense of anxlety and fear

- when called upon to do so. Due to the sensitivity of this Issue, the

. 1tems were phrased projectively and impersonaitly rather than with flrse
. person self-egaluations.

i This construct refarred to a man's emotional style while working. That
‘18, did the man feel he let sltuations get to him, or could he pass them

off and get on with the Job of separating aircraft. ‘We expected an In-
erse relationship with burnout.

vestment = aight ltems. Internal consistency = ,§8 Stablifey m 65,

nvestment was conceptuallzed as a man's involvement with his Job ard
articularly, the strength of his Identification with being an air
trafflc controller. tn a sense the items ware devised to assess how
jreortant [t was for the ATC to be an ldeallzed controller of exceptional
tharacter and ablility. This Intensity of involvement was expected to be
mderator varlable in that those men with a high degree of investment
ut low coplng and controlling abitities would be more susceptible to
ealth chango than ATCs of simllar abllitles but with low investment.

;slon Discharge Rate = eight ltems. Internal consistency = 82
Pbility = 67,

e

_]ﬁ construct referred to an ATC's falt ability to relax and unwind.

Toughmindedness - six {tems. Internal-consistency = .35 Stabllity = ,60.
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106 ' TABLE 17 cont'd.

Questions were phrased in terms of rate of tension release. |t was
hypothesized that those who could release tensions quickly would bz

less susceptible to health change than those who had difffculty dis-
charging tensions.

Tension Discharge Mechanisms on Bad Pays - six items. Internal Consistency =
70  Stability = .57,

Gt
!
i
5

g

The items assessing this construct were a }ist of possible means of
releasing tension during difficult days at work. Theoretically we were
considering this construct as an indicatlon of tension release effective-
ness. This conceptlon of tension release effectiveness assumed that a
pérson who reports that no mechanism Is utilized on bad days must (a)

not be affected by bad days, or (b) discharge the tensions so rapidiy

and effectivaely that the mechanism |s not recailed. On the other hand

a person who uses more mechan!sms might (a) use less effective mechanisms,
and/or (b) have poor utillization of the avallable mechanlsms. WYe
hypothesized that thls variable would be inversely related to health change.

‘ Before Work Anxiety = six items. Internat ccnsistency = .88 Stabillty = .59,

Six psychophysiolnoglical symptoms were }isted after an Introduction which
asked how often the ATC experienced each of the symptoms before gofng to
work when the weather or air traffic conditions were bad. This construct
was meant to assess anticipatory anxlety. |t was expected to have a
positive relationship with health change.

Quring Work Anxlety - seven items. Internal consistency = .84 Stability =
.65, .

Seven more psychophysiclogleal symptoms were |lsted. The ATC3S were asked
how often they axperienced each of them during difficult alr traffic

situations. Agalin, a positive relationship with health change was hypo-
- theslzed. .

After Work Anx!ety < six ltems. interral ~onsistency = .BI Stabllity » .65,

et another six psychophysiologlcal symptoms were !isted. The controllers
j wars asked how often they experienced the symptoms afrer heing reileved

rom & long perlod of heavy trafflc. We hypothesized that all three
emporal types of anxlety would be related to cach other as well as to
health change. In addition, we hypotheslzed that Indlvicuals who did nqt
onsistently report the symptoms across the threa time perlods may differ
n health change and/ar on-the-job phwsiologlicai responsivity.

ublective Costs « elght Items. Internal consistency = .14 Stabllity = .60,
iIs scale was concerned with an ATC's subjective avaluation of how

h his job took away from sight areas In his 1ife {such as farrlly time,
oclal 1ife, and 30 forth). In other words, how much did it "cost" him

,.‘_‘.‘..,-,
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to be an ATC? It was expected that those who felt higher levels of

cost't
would be more susceptible to health change than those who felt lowar

levels,
Shift Change Cost - ‘three Items,

a L]

Internal consistency = 47 Stability =

This short scale assessed the felt '

cost" due to changing shift schedules.
Hany men had complained tha

t the rapid rotation of shifts interfered with
» Including their sense of well-belng and social

Again, we expected a positive correlation between shift change
"costs'! and health change

oping by Drinking - six i tems,

The coping~by-dr!nking scale assessed
ic beverages in order to unwind, relax,

hrased in terms of frequency
We hypothesized a positive relationship

;fcophm by Fhysical Activities - four items. Internai consistency = .53
f: Stabilioy = 5y, '

E This coping scale was concerned with the usage of physical activities
< {sports and active hobbies) for the purpose of relaxation, tension
release and the |ike.

A negatlve relationship with health thange wasg
expected, '

j.Loping by Outside Activities - foyr items. Internal consistency = 28
L Stability = .58, '

'ﬂobbles, anocher Job, and handyman

Once again, items were phrased In terms of frequency and purpose, A

requency of using soclal sltuations
and so on} for umwinding and relaxation.
alth change was hypotheslzed.

group conversatlons, parties,
negative relationship with he

ping Mechanism Effectiveness = three ltems. Internal consistency = |5,
tability = iz,

Is short scale was composed of three ova
bout the effectiveness of the behaviers
negative relationship wi

rall summary |tems inquiring
reported in the coping scales.
th health change was expected,

!nternal consistency = 87 Stability = 76,
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Marital Coping Resources - four items. Internal consistency = 7]
Stability = 69,

Four items were devised which specifically queried the ATC's perception
of marital support. it was hypotlesized that the perception of an inter-
ested, supportive spouse would be associated with less health change

than the perception of an uninterested, rejecting spouse.

Socizl Coping Resources - four Ttems. {Internal consistency = .70
Stabilicy = .63,

The number of friends, coworkers and relatives on whom the ATC could rely
for help or support were three items on this scale. The last item
assessed the number of close friends Viving within an hour's drive of the
ATC's home. It was theorized that this scale would reflect the extent
and depth of the ATC's social Support system. The hypothesis was that

a stronger soclial support system would Le associated with less healtn
change than a weaker social support system,

Anxiety Due to Incidents - six ltems. finternal consistency = .60
Stability = 44, h

These six items listed "ymptoms of anxiety that might be elici.ed by

'having involuntary incidents and conflictions (violation of separation

standards). It was hypothesized that men who were upset greatly and

who took lcnger to recover from their upset would be at higher risk fur
health change.

Anxiety Due to Training - six items. Interna} consistency = 74
Stabiliey = .4,

It was reported that giving on-the-job, live-traffic training was
particularly stressful. These six [tem; Inquired about how anxiety~
provoking certaln aspects of this experience were for the respondent.

A A positive relationship to health change was expected.
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factor analyses to arrive at the most reljiable and valid scales from
the standpoint of psychometric characteristics. The factor analyses
all used a common factors approach in which the shared variance be-
tween items was factored racher than the total variance, thus exclud-
ing chance correlations between error variances (Harmon, 1960). The
squared multiple currelation between a given item and all others was
used as the initial communality estimate. After factering, a rota-
tional method was applied to clarify the factor structure. Presented
in Table 18 are the results from a common factors solution with an
orthogonal (Varimax) rotation since this was the most understandable
methodology. Other factoring methods and other rotational solutions
ylelded the sam: results and therefote are not reported.

Description of Job=Specific Psychological Factors Content and Reli-
ability )

As seen in Table 18, eleven factors ware found to subsume sig-
nificantly most of the items originally devised for the twenty a
priori scales. These eleven factors were sigaificant by Kaiser's
(1960) and Cattell’'s (1966) criteria. They accounted for 89.4% of
- the common variance among the items. :

The item loadings and the item content for each of these factors
is presented in Appendix I, Section III B 5. A brief discussion be~
low of each scale includes its primary conteat in meaning and its
composition with respect to the a priori scales.

The psychophysiciogical anxiety reaction facto. was composed
of 23 items with a high degree of both internal consistency and nine-
month stability (see Table 18.) Basically, it was composed of the
items describing psychophysiological anxiety symptoms before, during
and after work. These symptoms were all phrased in the context of

various ATC work situations, resulting In a factor that is completely
job-specific.

The good controller facter was composed of 12 items, all of
which were phrused as positive self-evaluative statements with high
agreement indicacing a higher level of their positive quality. Con-
sequently this factor may have represented a social desirability fac-
tor for air traffic contrcllers, i.e., the extent to which they res-
pond in a wanner that wins approval. This factor was the only new
combination of items resulting from the factor analyeils. The a priori
scales were not highly related to ic. ‘ -

- The coping-by-drinking facter was very similar to the a priors
"drinking-to-cope” scale, with which it correlated .97. The factor

'-analysis merely shortened the scale and slightly improved the reli~
ability.
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TABLE 18
ATC Specific Job-relafed Characteristics
: é-HONTH
: NUMBER INTERNAL TEST-RETEST
R NAME" OF ITENS CONSISTENCY STABILITY
hysiological
ety Reactions 23 .92 T4
Lontrolter 12 5 © k6
9 by Drinking 8 .81 - .80 :
| Coping Resources b .70 - .63 )
Avoldance on Bad Days 5 Tt ' .55
ctive Costs 6 .73 : ".58
ck =~ Burnout ] .80 .65
nt 6 .66 +64
n Discharge Rate 6 .82 ) .65 .
A by Physical Activity 4 50 .60 '
} Coping Resources 4 .71 .69 ‘
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" Social coping resources emerged from the factor analysis iden-
tical to the a priori social coping scale. The same four items were
involved; therefore the reliabilities remained as before. The a
priori scale definition remained unchanged.

A new scale created by the factor analysis was named "work‘avoi4-
ance on bad days.” The five ftems in this scale hud much in common
with the a priori scale called "tension discharge mechanisms on bad
_days.”" The content was slightly tightened by the factor analysla
yielding good internal consistency and nine-month stability. The de~
finition for this factor is essentially the same as it waa for the
a priori "tension discharge mechanisms on bad days,"

Subjective cost also came out as a factor nearly identical te
4n a priorl scale. Again the factor analysis merely tightened the
item structure. The definition for the subjectlve cost factor is
the same as for the a priori acale.

A bounceback~burnout factor wvas identified which was equally

split  between the a priori bounceback and the a priori burnout

- scaleas. The new combined factor scale was composed of two burnout
items and two bounceback items which together had very good inter-
nal consistency and quite reasonable stability over time. High
Scores on this acale were equivalent co having & high level of
bounceback and a minimal level of self-reported burncut, whereas a
low score corresponded to o high level of self-reported burnout and
low bounceback abilicies,

An ilnvestment factor, identified by the Factor analysis, wasg
also almost identical to the A priori factor of the same name, The
meaning and reliability of this factor were the same ss for the a
priori scale.

Tension discharge rate waa a construct identified by both the
A priori analysis and factor analysis. The meaning and reliabilicy
atayed essentially the same for the factor-analyzed scale,

The coping-by-physical gctivity factor also wag very similar to
the a priori scale of the Same nare. One item wag dropped and a new
one added as a result of the factor analysis, The rellability fig-
ures were improved, but the meaning was the same. Men scoring high
on this factor would tend to participate in physical activities to
copa with tension and &nxiety.

Finally, Table 18 showed that the marital-coping-resource a
priori scale also was identified by the factor analysis. The gsame
four items were involved, and therafore the tmeaning and reliahili-
ties remained the same, '




| . .
112 o '

In summary, the scales resulting from the factor analygis were 4
equal or superior in psychometric characteristics to the a priori 7
scales. In addition, the tactor acales were highly interpretable
since their content was so carefully described and highly rzlated ) 3
to-the a priori scales. Consequently, for most analyses presented »
* in this health change study, the facter-analyzed job~specific psy-
. chological scales were used as predictors and correlates of other 2
variables. On occasion, however, where a particular variable was |
of extreme interest to the contracting agency (for example, the :
effects of shift changes), we have used the corresponding a priori '
scale. However, the remaining descriptive results are applicable /
only to the factor scales and by inference to their most closely i
related a priori scales. . . g

_Relationship of Job~Specific Psychological Factors to General Job- . @
"Related Variables — :

Since tha 11 job~specific factor scales formed a core get of ’ :
he predictor variables for health change, we considered it ilmpor- : ‘ .
htant to ascertain their validity to whatever extent was possible. :
e used the device of assessing concurrent validity, i.e., correla- i
ional relationshipe at a given point in time between two or more : '}
easures of related ..natrncts. If the measutes are intended to .
ssesg aspects of a common construct and if they heve significant '
otrelations wiih one another, there 13 evidence of convergent val-
dity. If measures are intended to assess different constructs and
lave very low correlations with one another, there is evidence of
igcriminant validity., Our purpose iun developing thesa factor scales E

to aszess job-specific psychological-characteristtes rather than .
eral psychological traits. Consequently, we expected low magnitude :o o
jorrelations with other scales that were more general in nature,
fhe following scries of results documents a nuwber of these correla-
five validities. ‘Another validity of great {mportance is predictive

Mlidity, which 1ig discussed with other predictive findings in Sec-

i Table 1% presents the significant correlations between the job-
jecific psychological factors and certain standard industrial pSy-
jplogy acales. A description of the standard industrisl psychology
jales 1s previded in Seetion III B. The main point of the results
sented in Table 19 is that all of the correlativns between the
p=apecific factors acd the atandard industxial scales were low,

#e low correlations indicated that the 11 job-specific psychologi-
j factors were relatively independent of the standard published

jts of more general characteristica. '

b s N e < e
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Specifically, satisfaciion with work was paositively related to : ‘
jgood controller factor and the bounceback factor, indicating
8 contcoller felt more satisfied with his work if he himaelf
R ha was a good contreoller and had good abilities to bounce back
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‘ TABLE 19 '

Significant Corre)ations Batween Job-specific 113 o o
ters_and Standard Industrial Psycholo Scales# : ‘ ﬁﬁ

(N = 392) -

) : . * '.-

gob Description Index ‘ ' T ;$
. i

Satisfaction with Work ) ' ¥

1. Good Controller 6.27 . . : - E

2. Subjective Costs Factor -0.20 o !

3. Bounceback-burnout Factor 0.29 : ﬁ

Satisfaction with Coworkers o : o g

" 1. Psychophyslologlcal Anxiety Factor-0.25 ' ) z : E

2. Subjective Costs Factor -0.20 R

3. Bounceback-burnout Factor 0.20 : -

L., Tension Bischarge Rate Factor 0.21 i i

Satisfaction wirh Pay ! 1

No signlflcant Correlations equal to or over 0.20 ;

nagh Life Attitude Profile : 3
Individual Morale 2 ;

1. Psychophysiological Anxlety Factor=9,42 } o B

2. Subjective Costs Factor . =0. 31 i f

3. Bounceback-burnout Factor . 0.29 i -3

b. Tension Discharge Rate Factor 0.31 % ;

Group Referenced Morale ? |

1. Psychophysiotogical Anxlety Factor-0.29 § i

2. Subjective Costs Factor =-0.27 [ ;

3. Tenslon Discharge Rate Factor 0.26 - 1 4

gr Behavior Description Questionnaire ] B
> i |
1. tnitlation of Structure Z :

No significant correlations equal to or over 0.20 ! o 1

'-

2. Conslderation of Others T : j
Psychophysiclogical Anxiety Factor =g0,22 1

3. TYolerance of Freedom o _ :1:m

Psychophysiologlca! Anxiety Factor -0.26

orrelations 2 .20, p«.00], are reported
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between high and low workload conditions. On the other hand, if he
felt that he was paying a large subjective cogt in miny areas of his
11fe for being an air traffic controller, he terded to be leas sat-
isfied with his work. These correlation results were evidence for
convergent validity of the good controller, subjectivas cogts, and . 4
bounceback-burnout job-specific paychological factors,

T S L e e e i S

The Kavanagh Life Attitude Profile provided two scales of in- : ﬁ
terest, individual (self~referenced) morale and group merale (one's s
worale considering one's peer group issues). Several Job-specific ' ﬁ
psychelogical characteristics had significant relationships to these S
two general characteristics. Men with high individual morale tended ' 3
to report fewer psychophysiological anxiety symptoms and fewer sub- ‘ o .ﬁ
Jective costa as a consequence of being an air traffic controller.

In addition, men with high individual morale also tended to report
higher hounceback and higher rate of tension discharge.

Sim{lar results were found with Yespect to group~referenced ?
morale. This type of moraje taps a man's sense of satisfaction with &
his job in more group-oriented terms such as quality of superviaion. ‘ o
High group-referenced morale was negatively related to psychophysio-
logical anxiety and subjective costs, and pPositively related to ten- -
sion discharge rates. Both of these findings with respect to the f¥
Kavanagh Life Attitude Profile scales provided additional evidence -

regaxding the meaning of the job-specific scales and thelr convergent R
validicy, - .

The Leader Behavior Descripeion Questionnaire ‘required air traf- ) }
fic controllers to describe their immediate superviscrs' behavior. : il
Since they were describing someona else, one would expect low corre- 1
lations with reports about themselves, I fact, Table 19 shows that ) _ 'i
there were only two very low correlations hetween the job-specific g
peychological scales and the Leader Behavior Description Questionnaira
scales. The only significant correlations were between anxiety and i
& supervigor's consideration of other people and a supervigor's tol- |-
erance of freedom. In both of these cases, high anxiety was associated : gf
with descriptions of supervisors as having little consideration of : 1
other people and having low tolerance for workers' fremedom. These re- !
sults from the Leader Behavior Degcription Questionnsire provided f
evidence of discriminant validity as praviously discussged. \

Relatiouship of ! Jb=Specific Paychological Factors to General Person- )
Ality Traits N

|
Originally, we believed that there were ATC psychological charac~ '!
teristics which were not appropriately assessed by widely-used perszon~
ality tests. As we demonstrated, this was certainly true for job- b
related attitudas such a8 work satisfaction, co-worker satiafaction, ) ]
and so forth. The next series of results presents data on the rela-
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-tionship between the California Psychological Inveatory (CPI) gcales,
several Minnesota Mulceiphasic Personality Inventory (MMPI) gscales,
and the job-specific psychological factors.

The CPI (see Section IIT 3 3) asseszses 18 personality traits
which are listed and described in Table 12, As this inventory was
administered at the second exnination at Boston University Medical
Center, the following results are based on the testing of 391 of the
392 controllera who answered the CPI validly,

Table 20 displays correlations between the CPI personality trajcs
and the job-specific psychological factors, Only these correlations
of .20 or Breater, p <.00l, are reported. The two additional anxiety
scales (unxiety caused by training or by incidents) are included since
they were not part of the factor analysis. 'As can be seen in Table
20, most of the correlations were in the expected direction.

The CPI traits are scaled such that more of a "desirable" trait
is reflected by a higher score {Megargee, 1972). The Job-specific
paychological factors are scaled such that a higher score represents
more of the ATC characteristic, Some ATC paychological characteris-
tics were considered to be negative or undesirable from a theoretical
standpeint inasmuch as they would be risk factor~ for illness {e.g.,
the anxiety factor). Other AIC psychologica! factors Tepresented
characteristics that we felr were protective from {llness (e.g.,
bouncaback) . Thus, for example, the positive correlations of the CPI
Well-Being scale with marital coping resources, bounceback and ten. ‘on
discharge rate were in the expected direction (all low, but positive),

the anxiecy, coping by work avoldance, subjective costs, anxiety caused
by incidents, and anxiety caused by training also were ipn the expected

4lthough they were in the expected direction, the correlations
between tha Job~specific peychological factors and CcPI personality
traits were ail very moderate in magnitude. Our decision to devisae
ATC job-specific psychological scales wag supported by the results
shown {n Table 20 which indicated very little overlap between the fob-
specific psychological characterfatics and the general personality
traits asseasged by the CPI.

Table 20 shows that subjects in this health change study were
Leithaer attempting to make themselves look worse nor better than they
really uere when answering the job~specific psychological items., The
low correlarions between the (PL Well-Being scale and the 11 factors
and 2 additional anxiery scales, and the very low correlation hetween
the CPI Goed Impression Scale and the job~specific factors and anxiety
scales provide some evidence thax they were not "faking." Finally,
there wag no evidence whatsoever of any tendencies for random answer-

il b
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TABLL 20
Job Specific Factor Scale
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ing on the job~apecific factors and anxiety scales. Thus we could

be reasonably sure that the scores on the job-gspecific psycheological
factors were not unduly distorted by possible "faking good," "faking
tad," or random answering. ; :

B

The subjects in this study also cowmpleted the Jenkins Activicy
Survey (JAS) on their second visit to BuMC (see Section III B 3) and
several short MMPL scales on their third visit {see Section ITI B 3).
The results from the JAS and the MMPI scales are P esented in Table
21. There were few and very low significant corre.ations between the
JAS personality dimensions and the ATC job-specific ssychological
characteristics. The results indicated chat the job-specific psycho-
logical characteristics were not particularly associated with the
four main dimensfons of the coronary-prona behavior pattern (Jenkina,
1972). However, thece were a number of correlations between the job-
specific psychulogical characteristics and those asgessed by the short
MMPI scales.

e T i A e, o
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High social coping resources were asgociated with low depression, :
low anxiety, low tendency to admit symptoms, and high tendency to deny i
symptoms. These findings were Teasonable and expected since they con-
firmed the data and findings of Kasl and Cobb at al. (1970).

The paychophysiological anxiety factor was positively correlatad
with the MMPI hypochondriasis, deprussion, anxiety, and tendency to
adoit symptom scsles, but it was negatively assoclated with the deniial
of symptoms index. Thus although the psychophysiological anxiety symp-
toms were specifically related to ATC work situations, these data sug~
gested that these symptoms also wera related to more generic and psy-
chological traits.

e Bt R e e e e LS
-~

Rt L Ty

Ocher job-specific psychological scales with a number of moderate
HMPI cotrelates were subjective costs, bounceback, teasion diascharge
Tate, and anxiety due to ircidents. High scores on the subjective
eoot and anxiety causad by incidents scales seem to be mnre related
to general psychological traits since they had moderate, positive cor- _
relationa with the psychopathological characterfstica in the MMPI ;
sctles. On the othar hand, high scores on bounceback and tension dis- - v
charge rates were more indicative of healthy psychological functioning,

6ince they had negativa, though moderata, correlations with the MMPI
scales, g - : :

Attitudes Toward the PAA _ .

After we had completed the futake examinations, wa received con- |
siderable feedback from the study participant’, vhat there were gaps ‘
in the coveragae of ATC Job attitudos by the Joh Description Index (JDI) '
scales (sea Section III B 5). This ia & fairly comson phenomenon in _ 4
actitude research and measuremenc in orgenizations since general scaies : SR
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from previous research studies can never capture all of the specific
elements of tha job of the respondents in any given study, Specific
areas indicated ay missing were artitudes toward management, train-
ing, and promctions. Based on interviews and informal discussiong
with the ATCs, the ATC HCS team developed items to measure satisfac~
tion with mansgement (7 items), satisfaction with promotion policy

(5 items) and satisfactlon with training (3 irems). These scales
were administered at the second through fifth examinations. Internal
consistency reliability and testwretest reliability of these three
scales proved to be adequate and are displayed in Table 22.

Descriptive Resulrs

Since norm groups for comparison samples do not exist for these
dattitude variables, a threshold criterion of 20%-25% dissatisfaction
was used to identify a problem area. This "rule~of-thumb” is well
accepted in the industrial psychological literature; the ccmplete
rationale is discussed in Section III B 5. The threshold ¢riterion
of 20%-25% dissatisfaction can be used to interpret the three Job-
gpecific attitude dimensions: Satisfaction with Management, Satig~
factien with Training, and Satisfaction with Promotion Policy.
However, since thesa scales were pot based on previous literature,
examination of 1tem responge distributions is appropriate. Tables
23-25 contain tne percentage of agreement with the iremg which re-
present discatisfaction in the three scales.

The conaistent, negative results on the items concerned with
management and wansgement policy 1in Table 23 would indicace that this
is a significant area of dissatisfacrion for controllers. This find-
ing 18 consistent with the results found on the Greup Morale scale
in Section III B 5 below. This dissatisfaction 1s perhaps revealed
wost suceinctly in responses to the following single item: "The
Sreatest problems I face in doing my job well are due to FAA policies

and not the work itgelf." Responses to this item indicated that 617
of the ATCa agreed.

As the final two scales, Satisfaction with Training and Satis-
faction with Promotion Policy, alse represented aspecta of management
policy, the negative attitudes indicated by the large percentages in
Tables 24 and 25 were conslatent. It was moat interesting to note
that the one item showing a relatively lower negative percentage (28%),
"One loses the respect of peers when promoted," did not involve man-
agement policy, and, in fact, was closer ilo what has been defined be-
low in Section III S as Individual Satislaction. ’

However, ir was e¢lear from the results that a fubstantial number
of ATCa were quite dimsatiafied with menagement, traioing and promo-
tion policies., Thage results were sriticized by the FAA af:e£ an

e i - 4 St it b ari ) B8 otin 8510
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TABLE 22 - i

Internal Consistency And Test-Retest Rellabilities of . 8
Satisfaction With FAA Palicies Scales . _

- Internal Consistency Test-Retest :
Scale Rellabillty Coefficient® Reliabiiity Coefficient#*
Satisfaction with .65 .70
Hanagement
Satlsfactlon with .53 .64
Tralning -
YSatisfaction with .72 . .67 ;

Promotion

ased on Round 2 data, N = 397 ;

Based on Round 2 ~ Round 3 data, N = 352, with an average
testrretest period of nine months.

e
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TABLE 23
Responses to Satisfaction with Management Scale k
7 ltems, Round 2
(N = 332)
CUMULATIVE FREQUENCY .

OF AGREE (COMPLETELY,
MODERATELY OR SOﬂEUHAT)

A does not reward consistently good performance.

ziiity reluctance to use OT results in dangerous
understaffl. -

Hggest problems are FAA policies, not the Job itself,

¥
A more concerned with hardware than helping people
do their job.

ibontroi lers' welfare is oo Iow on the facility
chief's priorities.

hington, OC pollicies hinder racillity chief's
ability to help ATCs.

itity reluctance to use OT seriously d:srupts
personal life,

85%

. 683

61%
60%

L8y

143

29%

N e i
¥
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TABLE 24

Responses to Satisfaction with Training Policy Scale *

3 ltems, Round 2

(N = 392} -
CUMULATIVE FREQUENCY
OF AGREE (COMPLETELY,
MODERATELY QR SOMEWHAT
too easy now to become fully qualified. 75%
ality of tralnees is too low. ' 742
ing should not be done with live traffic. 56%

S




TABLE 25

Responses t> Sacisfaction with Promotion Policy Scale

5 ltems, Round 2
(N = 392)

Hformance counts very little for promotions.

rd for controlling well is recognition
other ATCs.

nt only responds to the quality of wark
something goes wrong.

on to supervisor means becoming & "'yas-man'.

es the respect of peers when promoted,

CUMULATIVE FREQUENCY
OF AGREE (COMPLETELY,
MODERATELY OR SOMEWHAT)

91%
73%

70%

523
28%

L
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interim report because of Fotential response blas. Most of the itens,
it wus argued, were phrased negatively, inducing a high negative res=
ponse. ’

As a result of this criticism, it was decided to check this po-
tential blas during Round 5 data collection. All irems from Round 2
vere retained verbatim within the same questionnaire. A new question~
naire was created primarily to include measures identified in the
Caplan et al. (1975) study for comparison with their results (see a
discussion of chis questionnaire in Section III A). Our previous
questions on attitudes toward minagement, training and promoticn were
reworded so that agreement would indicata satisfaction with management
policies, and the reworded questions were embedded in this question-
naixe. For example, the original item, "The FAA is more concerned
with improving hardware than wich helping people do their job," was
teworded, "The FAA is m..e concerned with helping people do their
job than improving hardware. " Finally, in order to minimize memory
effects, the two questionnairas were administered at separate sit-
tings, one in the morning and one in the afterncon, and the order of
presentaticn was counterbalanced.

The results from Round 5, in terms of percent dissatisfied for
-each item by attitude area, are presented ir Tables 26~28. These
results did not support the contention that negatively-gtated items :
biased the responses toward a2 high degree of dissatisfaction. There j
were no significant decrcases ic digsatisfaction with management
(Table 26) when the items were stated positively. In fact, as in-
dicated in the table, two items showed significant increases {n dis-
satisfaction when the meaning was reversed. !

The situation iz the gsame when Satisfaction with Training re~ -
sults are examined (Table 27). Although two of the three items
showed slight decreases, the percent of dissatisfaction was still so
high as to make the small changes negligible for practical purposes,

The Satisfaction with Promotion Policy results vere momewhat
different in that four of the five showed changes in the direction
of greater satisfaction. However, the levels of disssatisfaction on
the items reversed in wording were srill seriously high, and should
be of concern to management. The original and reversed wording for
the three {tems showing significant changes were:

(1) Job performance counts very little for promotion {original).

1 believe excellent performance as a controller is an im-
portant congiderationm when promotions are made (reversal).

Ly 8 A e gt ot it an e 2 .

(2) One of the probiems of being promoted to supervisor 1{s that
you become a "yes-man" for management (original).




TABLE 26

Responses to_Satisfaction with Hanagement Scales
(Round 5, N = 387)

PERCENT DISSATISFIED

ORIGINAL REVERSE
WORDING WORD [ NG
gpore concerned with hardware the:, helping 493 62%%
people do their job, '
st problems are FAA policies, not tha Job 58% 59%
itself
ity reluctance to use OF seriously . 24% 59%
disrupts personai 1ife :
ity reluctance to use OT resul ts 69% 652
In dangerous understaffing. .
es not reward consistently good 813 832
performance. :
ngton, OC policles hinder facility 36% 623w
thief's abliity to help ATCs _
ollers' welfare is too low on the 43% Lg%
facility chief's prior!tigs, 4

!gnlflcant increass In dissatisfaction.

st o L e e Ay ok LA x i <2

T ey pre

R,




R .
:'126
3 TABLE 27
Responses to Satisfaction with Training Policy Scale
(Round 5, N = 387) K
PERCERT DISSATISFIED
ORIGINAL REVERSE ' w

B . WORG NG WORD I NG

should not De done with live traffic. 52% 57%

Itv of tratnees is too low. 86% 772

o' nasy now to become fully qualified. _ | ny 65%




_ TABLE 28

127 .
Resconses to Satisfaction with Promotion Scales
(Round 5, N = 387)
Percent Dissatisfied
Original Reverse
Wording Wording
erfarmance counts very llttle : |2
ipromot ion 79% o hoy :
é
fen to supervisor means becoming 2 .
~man*' 56% . ‘ 38% ;
. i
loses the respect of peers : '
romated k)Y 4 - 34% }
i
eward for controlling weli is fx .
ftion from other ATCs 76% 6232 i
! ;
!
nt only responds to the qualirty f
k when something goes wrong 67% 7% i
b ‘ i
Kontent lnadvertently changed - see discussion in text. P
ficant change :
|
- : i
¥ iR
i
j i N
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An ATC's attitude toward controllers becomes much worsge
when he is promoted to supervisor (raversal).

{3) About the only reward for controliing well is the recog-
nition other controllers give you (original).

Exceptional controller performance results in recognition
from supervisors that helps in getting promoted (reverasl).

Examination of these items rcvealed that the reversed items were
not exactly the opposite of the original items. . In accordance with
the belief that vespondents do not care to answer questionsa that are
very similarly worded and that appear to be repetitive, we attempted
to change the wording so the questicns would not be recognized from
the previous sitting. Although the other Job-specific {items were easy
to change and reverae, it was particularly difficult to change and
reverse these three items. Thus, increase in satisfaction may well
have been more due to cerantic subtleties in the items than to the
reversal itself. However, even though the 79% of the ATCs who be-
liaved that "jcb performance counts very little for promotion" de-
creased to 40% who disagread with the statement that "excellent per-

formance as a controller is an important consideration when promotions

are nade,"” that proportion of digsatisfied ATCs was considerably

greater than the 20%-25% criterian, indicating a problem in the area
of promotions policy. S

A comparison of Round 2 data with Round 5 data in terms of per-
cent dipsatisfaction revealed a high degree of stability over time.
0f course, different men mey have been dissatisfied at Round 2 thun
at Round 5, but of the 15 items, only 4 showed shifts greater than
10Z. These results may indicate that the ATC's attitudes in these
Job aimensions are not casily changed. It might also indicate that
many ATCs accept these negative feelings about management, training
and promotion much as other workers accept high noise levels or poor
1}lumination as “part of the job." If this is true, one would expect
these attitude responses to have little ability to predict health

‘changa. Results of analyses of their predictability are noted in

Seciion V.

In conclusion, reversing the item wording had littla impact on
the extent of aatisfaction revealed. The only significent changes
apperared to be more a consequence of changed item mesnings than res-
ponse bias. The respouses of our study group at Round 5 indicated
that ATCs were considerably dissatisfied with managewent policy,

training and promotion policy, the same conclusion reached from Round
2 data.
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‘Peer Nominations for Competence

In our discussions with the FAA administrators and air traffic )
controllers, we often were presented with statements that competent " .
controllers might be affected less by the pressures of their job.
Other less competent men, it was suggested. struggled more and were
strained more by their job. These suggzatlons were based on many years
of involvement with the air traffie system and therefore were consid-
ered with great care,

" Our visits to air traffic facilities and continued ohservation

suggested that these ideas had considerable merit. It was not diffi- .
cult to find anecdotil evidence that gupported the idea that compe- ]
tence could moderate the effects of workload and possibly influence v ”
the effects of air traffic control work on health. Other observational
evidence also suggestued that compe:ence had a more direct effect on
health. Thus, we considered it relevant to find the best method of
assessing the competence of the individual AICs,

Alternative Techniques for Agsessing ATC Competence

4 number of techniques were available for assesiing competence. J
These included (1) supervisor ratings from annual performance svalua-~
tions, (2) semi-snnual task performance profile ratings, (3) expert-
observer ratings of all ATCs, {(4) pzer ratings of all ATCs, (5) self-
rvatings, (6) perr group nominations of the most competert. All of
the techniques were feasible, but each hid drawbacks as well.

_ Supervisor ratings are a means of evaluating job performance and
merit in the FAA. Although this established use of supervigor ratings
would have given them a speclal relevance, their yse also presented
problems: nmneither the ATCa nor the supervisor: felt the annual per-
formance evaluations were an appropriate measure of competence. Thelr -
comments indicated that these evaluations had thanged from a perfor-
mance to a compensation orientation as is common in most companies,
Consequently they felt that these evaluations would yield skewed dig~
tributions with nearly everyone being rated at the competent end in
order to insure annual step-in-grade raises, Thus, suparvigor ratings
vere eliminated as useful measures of competence hecause of inadequate
discrimination between individuals.

Rt s e e s

Semi~annual task performanca profile ratings also are conducted
within the air traffic control system, These ratings are made by
supervisors using a rating and task definition system that is quite ;
comprehensive (System Development Corporation, 1972). However, the !
developers of this system noted that it was not applicable for studies i
gcross different air craffic facility envircromenis. Further, this : }

|
|

systen ig an "official" system, and consequently, thera ware poten~




130

tially serious political problems associated with its use for re-
search. Therefore, we eliminated this method of competence rating
from consideration,

Global expert-observer ratings could have been used. . We could
have trained ex-ATCs or sypervisors, for example, to rate the ATCs
in the study using scales such as those of Milne and Colmen (1972).
However, a major problem wich this nethod was that a standard series
of work situations wes not avallable and such a series would be
necessavy since the depth of cbservation would necessarily be limired ’
for our particular study. For that reason, this method wag net used.

i

S NENR L e E i rai el Y e e

Global peer ratings would have avoided the problem. of lengthy,
in-depth observations because men would know each other's performance
based on years of observation in many different situations. On the
other hand, we were informed that we could expect virtually no nega~
tive evaluations and a preponderance of very favorable evaluations
if ve used global peer ratings. Many controllers felt this kind of
procedure would be a paychological popularity study. The method wasg
dropped from further consideration.

Self-rarings were ruled out by the gstudy team for a multitude
of reasons, One overriding reason for exclusion was the lack of ac~
curacy and validity typilcal of self-ratings (Lawler, 1967). A pro~
bable reason for this inaccuracy of self-ratings i1s that they are
influenced by self-esteem. Qthar reasons included the lack of com-—
parable standards between individuals, the extremely skewed digtri-
butiont that could be expected, and the general lack of acceptabiliry
of such ratings by either the spomsors or participants in the research,

Peer group nominations {sociometric noninations), the remaining
alternative, are a form of rveer group rating. Individvals nominate
or rank their peers in terms of varying charactefiatica. such as com~
petence. ' A givin person's “acore" in this type of system is the
average rank order or the number of nominations received from one's
peers. Our subjects Informed us that they thought that such 2 sys-
tem would he fair, practical, and valid as long as every individual
did not have to be rated. That 1s, our subtecta thought it would
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To alleviate these feasibility problems, we srrived at a com- i
romise solution. The Sociometric Peer Rating Questionnn:lre, (SPRQ) . 4
a8 devieed so that each subject nominateq only three other subjects '
or each of three questions. 4 given person could be nominated for

' [,
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more than one question but only once for each question. A subject
was provided with a list of all of the subjects with whom he worked.
For men from small facilities, all volunteers from the facility
would be on each person's list. For men from larger facilities,
each person's list included only men from his own work team and
"sister" teams (sister teams work the sama shifts}. Every man had
more than three other persons' names on his list, and therefore, no

one was put in the position of ranking or rating everyone. This pro-
cedure was accepruble to our subjects.

Since the SPRQ seemed to be the most feasible instrument and
method for assessing ATC compctence, we Investigated previous research
on soclometric ratings., Evidence in the sclentific litarature for
the general validity, reliability, and relevance to health of peer
ratings is discussed in Appendix 1, under Sectionm III B 5: Background.
Availlable literature, in summary, confirmed that peer nomications

could be expected to have a strong relationship to actual job per-
formance.

Application of the Peer Rating Method

A total of 416 men were processed through the first series of
examinations for the ATC Health Change Study. Prior to the first
man'es visit in February 1974, lists of potential participants in the
study were drawvn up for use with the soclometric questionnaire.
Origirally these lists contained the 547 nanes of those eligible
for the study on the basis of a stratified random mampling. By

January, 1974, 458 men had efther volunteered te participate or were
undecided,

The “ists used for the scciometric nowinations. were designed to
include only active journeyman centroilers who had indicacted thae
they ware going to participate. Of the 458 men, 11 were undecided,
and hence were excluded from the lists (these 11 eventually did
volunteec). Anothar three were on speclalized noa-controlling
assignments, and since our lists included only men wo-king on func-
tioning controller teams, thesa three were excluded from tha lists,

Consequently, the lisc for the first serles of examinations in-
cluded 444 men.

. By the end of the first series of examinationa in September,
1974, 435 ren had signed informed consent formg certifying their
decision to participate in the study, ‘Twenty-three of the 458
had changed thcir decigion to participate and/or finally decided
not to participate. In addition, 19 men becsme ineligible to
perticipate becausa they had been promoted, transferred or medi~
cally disqualified within the TAA. Consequently we zaw only 416
wen in the first series. Ot the 416 wnen, two Tefused to complete
the scciometric questionnalre. Herce, 414 men made the nomina-
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ifons on the firat round. During subsequent administrations of
$he SPRQ, there were fewer subjects becususe addicionzl indivi-
Muals became ineligible for the atudy,

On the SPRY questionnaire a man was presented with three
estlons. Flrst, 1f all assignments were changed to corres-
nd to his preferences, what three ATCs would he wost like to
ork with (ideal team nominations). Secoand, without conaider—
g technical ability, with what three ATCs would he find it
slest to work {amicabiliry neminations)? Third, without con-
dering how easy it was for him to work with someone, who did

belleve were the best controllers from a technical stand-
vint (competence nominations)?

We provided each respondent with a list of names of men

B the study. Each man's 1ist included his own team members

H#0d those of the two sfister crews with which his team regularly
ked. In this way we limited the choices to persons with

o0 they would be familiar and who were in the study.

Each question was presented separately by the computer
dong with the appropriate list of natmes. The ATC typed in

¢ ldentification numbers of the three persons he chose co

pet the criteria of the questions, and further, the subject
Mdicated if each of his selections was on his own team. After
tcelving tha answers to ohe question, the computer displayed

e next question. Checking routines were bujslr into question-
sire programs to preciude invalid answers (such as trying to
st the aame person thres times for one question).

The nomination lists were updated at the beginning of each
aries of examinations (rounds) but were not modified once a
ties started. This procedure was followed to ensure that all
8 were presented to the same (and appropriate) paople for

¢ same amount of time. If a subject changed teams during a
ies, the list on which his name cppeared was not modified.
ther, that subject would be given a new lisc of names from
ich to make his choices, but his own neme would stuy on the

¢ list until the next series of examinations. The namas of
blects who had dropped from the study between rounds were
gerained on the list until the next round, so that they could

o noainated after leaving the study, but cculd not participate
R nominating others.

terrelutionship of Choices

Before sccepting the Sociama:i'ic Peear Rating Scale and the
Pocedures we had devised ms raliable and valid indicators of
s variable wa wished to neasure, i.e., cowpetence of the ind{-
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vidual ATC, we carried out a number of tests to determine whether
or not the probability of being chosen randomly might affect the
frequency of any man heing chiosen and whether or not the values
or choices that were meassured by the questionnaire wera stable
over time. Details of these tests and their results are included
in Appendix I, Section IIIBS: Background. The tests that we made
persuaded us that no adjustment of the raw acores wag necessary.
Further, we were reassured by the test-retest reliabilicty coeffi-
¢lents generated over two successive intervals that the peer
ratings were reasonably stable, We wers primarily interested

in obtaining a measure of competence. We placed the question of
competence after two questions of a more innocucus nature (who
would you put on your ideal team, and who is easy to work wich?},
The intent of this procedure was to reduce popularity or halo
effects on the nominacions for competence.

The interrelationships between the three types of choices are
Presented in Table 29. All of the correlaticns in the table are
highly significant (p < .001). A most important finding, however,
was that amicabllity was distinguished from competence (sharing
6% of its variance) and was most highly related to whom an ATC
would put on hig tdeal team. Thus the competencea ratings were
not simply "nice guys" ratings; however, clearly a number of the
ATCs nominated as competent were also "nice guys."

Relationship to Other Paychological Characteristicyg

Pearson produzt moment correlations between the three main
dcores of the SPRQ and other peychelogical scales were generally
very small {n magnitude (the highest was «15). This result was
not unusual for sociometric ratings (Korman, 1968}, byr it could
have been due to several factors such as non~normal distributions
or curviiinear relationships. Consequently we conducted one-way
analyses of varianca using ordinal categories of SPRQ scores as
the independent vartables and other psychological scales ag the

Table 30 shows the significant analysis of variance resulcs
for ideal team nomination categories; Table 31 showa the signif{-
cant results acrose the &micability nomination categories; and
Table 32 gives the sama results for the competence nemination
categories. Although more thana 40 paychological characteristica
vere examined for each type of nomination, few uniqua character-

letics wera asscciated with how often one was ciiogen by ona's
peera,

The results shown in Table 30 indicgte that those men who

reported fewer anxiety symptoms and tenston discharge mechanisms
vere nominated to the ideal team significantly more often than
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TABLE 29

Correlations Hetween
Types of Sociometric Nominations

(N = 401)
- ldeat Amlcabilitz Competence
1.00
.86 1.00
.80 .62 t.00
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TABLE 30 135

Analysis of Variance Results

for ideal Team Nominations * .
Number of Times Nominated for the Ideal Team
0 ] 2-1 4~ 7+
Mean | 50.6 51.3 8.7 51.9 46.9 F=2,70 :
s.0.] 9.9 [l0.9 3.5 T 6.5 p < .03 v B9
N.| 64 712 127 88 2
Mean | 51.5 51.8 8.4 51.0 k7.6 F =264
S.D.J10.8 10.3 9.4 10.1 8.4 P = .04
N 64 72 127 88 42
Mean [ 53.0 150.9 {48.9 49.5 | 18.3 F=2.28
$.0.J10.8 10.0 10.0 9.5 9.4 P < .06
N &4 72 127 88 L2
Mean | 53.2 161.3 b9,y 48.9 48.4 F =260 ?
5.0.(10.9 110.9 | 10.4 9.0 | 7.2 | p . .oh :
N Gk 720 |az7 28 42 "
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TABLE 31 f‘:::

. . ;I“
Analysis of Varjance Results for N

Amicability (Ease of Working With) Nominations

Number of Times Nominated as
‘Psychological _Lasy to Work With

Nariable 0 | 2-3 4-6 7+
52.1 52.6 |49.7 ! 47.9 | si.0 F o= 2.94 %
10.51 8.6 {10.4 | 10.6 7.9 p=< .02 _ ;
56 77 132 | 87 4]
47.7 1 49.7 [49.3 | 52.5 | 49.3 F =222
10.0(10.9 | 9.7 | 3.6 9.4 p< .06
56 77 132 | 87 41 )

158.5156.0 |57.6 | 53.9 | s53.6 F=2.39
12.2112.3 {11.1 12.0 12.4 p =< .05 ’
79 |95 | 92 by
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TABLE 32 .
Analysis of Variance Results
for Competence Nominations
;Psvv.;hological Number of Times Nominated ' )
'Variable . as Most Compstent
' 0 1 1 2-2 | b6 ] 7+ _
During Work Mean 51.8 | 50.8 | 43.7 | 50.1 | 46.6 F =247
Anxiety S.D. 10.9 9.5 | 10.5 9.8 7.4 P < .04
» N 84 75 100 80 54
_ v D
Tension Dis- Mean 53.7 |50.0 | 48.4 | 50.3 47.9 F =15 ]]
tharge Mechan~ §.0. 10.5 110.0 |10.0 { 10.1 8.0 P < .003
Isms on Bad Days N 84 75 100 Bo 54
utside Acti-  Mean 52.4 149.2 150.5 | 43.6 | 47.3 F = 2.46 J
vities to Cope S.D. - 10.7 |[10.3 8.5 | 10.1 9.9 p < .05
N ah 75 130 8¢ ]
oughminded- Mean 7.6 |50.2 [51.9 | 48.8 {51.8 F = 2.85
5.0. 10.3 1t.2 0.1 3.7 7.6 P < .02
W ..
Mean 47.9 [ 49.2 1 51.6 | 50.6 |51.0 F =284
¢.D. 9.7 0.3 9.9 3.6 10.4 p - .02 :
N 8 {75 |10 | 8o | sy B
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attribute.

oglcal Inventory. The pecple who were
- €88y to work with scored the highest on
acceptance while those who were nominat
characteristic scored significantly low
It appears that more dominant, self~acc
not particularly easy to work with.

Finally, the results for competence nominatio
ed in Table 32. Those men who were nominated most

those men who reported a higher nuzber of anxiety symptoms.
Although there was a high correlation (.86) betwean nominations
for an ideal ream and for being easy to work with (amicability),
a different set of self-reported psychological characteristics
differentiated the men chosen as most amicable (see Table 31),
As shown in Table 31, those who were nominated as "easy to work
with" experienced fewer subjective costs and tended
soclal resources than those who were never nominated for this

to have more

Perhaps the most interesting result was the finding tnat
the amicability nominatons were related to the traits of domi-
nance and self-acceptance as measured by the California Psychol-

never nomiuated as being
dominance and self-

ed most often for this
er on these two traits,

epting controllers are

L8 are present-
often as

competent reported themselves to be significantly less anxious
at work, using fewer tension discharge mechanisms, engaging
in fewer community and wumicn activities, and having greater

toughmindedness and more job investment
nominated caly once or never.

than those who were
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SUMMARY
General Job-Related Variables
Three sets of scales were used to asgess the ATCs' general atti- )

tudes toward their Jobs and work: the Job Description Taventory
(JDI), the Kavanagh Life Attitude Profile (KLAP) and the Leader
Behavier Description Questicunaice - Farm XTI (1L3n).

Of five scales of the JDI, the three used were: catisfaction with
Pay, Satisfaction with Co-workers and Satisfaction with Work 1t~
self. The KLPA's two scales, Group Morale and Individual Satistac~
tion, were used as measures of overall gatigfaction. Certain super-
vigsory behaviors, as geen by the ATCa, were Teported and measured
in terms of frequency on the LBDQ. The supervisory dimensions meg-
sured were: Initiation of Structute'(IS). Tolerance of Freedom

(TF) and Consideration (C). Psaychometric properties of internal
consistency, test-retest reliability and indepeadence of the scales
were tested and found to be adequate.

Attitudes of the ATUs toward the work itself were found to be aver~

age when compared to a nermative sample of other workers stratified J
by sccic-economic characteristics; ATC attitudes toward co-workers

were low and toward pay, above average when compared with the same

normative sample. 1In comparison with workers at comparable salaries,

ATC attitudes towards work, co~-workers and pay were quite low.

" The three supervisory behavior qualities Hépe noted lessg frequently
among ATC supervisors than among comparison supervisors,

The KLAP revealed that 42% of the ATCs felt "so-so" in general
about their Jobs. Differences in responses betwern the Group Morale
and Individual Satisfaction scales supported a conclusion that the
major sources of dissatisfaction were note in the ATCs' work itself,
but rather fa the work enviromment.
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~b. General Job-Related Variables

- In addition to our decision to explore psychological and
ttitudinal dimensions particular to the air traffic control-
ing occupation because of their potential impact on health
utcomes of the men, a reading of cthe industrial psychology
iterature persuaded us that we should also investigate more
eneral work and job satisfactions as possible modifiers, if
ot generators, of health change.

A number of studies suggested that satisfaction or dis-
atisfaction with work were related to health (Antonousky, 1968;
aplan, 1971, Kasl and Coff, 1970; Freunch and Caplan, 1970;
iedman, Rosenman and Carroll, 1957; Groen and Drory, 1967;
pouse, 1972; Jenkins, 1971; Kornhauser, 1965; Maaora and
austein, 1969; Quinn, Staines and McCullough, 1974; Russek,
959; Sales, 1969; Sales and House 1971; Wolf, 1971; Weintraub,
974; Palmore, 1969; Benet, 1972). However, as none of the
evious studies were longitudinal in nature, it was not pos-
ible to determine what assoclative, modifying or possibly
grausal role was played by the work attirude factor, nor were

ithe findings consistent in relating work satisfaction to types
gpf illness.

The current study provided an opportunity to determine -
hether or not general job satisfactions were related to changes
0 health, and whether deterioration in attitudes toward work
nteceded or were concurrent with health changes.

While it was necessary to devise an instrument .to assess
imensions particular to the air traffie control occupation
rzceding section), the more genersi attitudes tovard work and
be (regardless of the specific nature of the work) could be
sessad by existing industrizl psychological scalea which
ovided, at the same time, normative. scores from other pPOpu~
tions so that we could compare fob attitudes of ATCs with
hose of males in a diverse group of other industries.

We selected three sets of scales to assessa general job
titudes or percepticus. The Job Description Inventory {Smith,
endall and Hulin, 1969), the Kavanagh Life Attitude Profile
¥¥avanagh, MacKinney gnd Wolins, 1971), and the Lesder Behavior
Peacription Questionnaire - Form XII (S togdill, 1963).

¢ Job Description Inventory (JDI)

Becauge of its extensive use, and availability of norm
ta, the JDI was a useful i{nstrument for comparisons of job
tisfactiora betwecn the ATC group and othar populations. In
dition, 1t had stromg psychometric properties to reccumend
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t (Smith et al., 1969).

Of the five scales coutained in the JDI - satisfaction with
upervision, with promotions, with pay, with co-workers and with
ork itself -~ we used only the last three named, The satisfaction
ith supervisors scale was omitted because another more compre-
ensive measure of supervisory behavior was used. The satisfac-
ion with promotions scale was omitted because this dimension

as Included in tne ATC Questionnaire and was directed specifically
. to FAA promotion policy. The scale relating to pay was shortened
 from nine to five items to reduce overlap with another scale and

L to eliminate items inappropriate to the ATCs.

The Kavanagh Life Attitude Profile (KLAP)

In addition to the measurement of satisfaction with specific
spects of the job, such as pay and co-workers, we wanted to have
measure of the ATCs' overall satisfaction with the Job. Such a
"global measure of satisfaction, it was thought, might well relate

ifferently to health change than would the measures of satisfaction
with specific aspects of tha job.

The KLAP scale (Kavanagh, ot &!., 1$71) was chosen as the
gicbal measure of job satisfaction. The instrument contains two
coverall satisfaction scales - group morale and individual satig-
faction with 10 and 8 items, respectively. These scales differ
from other job satisfaction scales in that the items, individually,
.measure various aspects of the Job, but are summed to derive indices
‘of overall individual satisfaction and group morale.

The KLAP scales differ from other job satisfaction scales alao
with respect to reference. Most scale development is based on fac-
tor analysis of responses to job attitude ftems, with the resulting
gcales, or factors, comprised of items similar in their reference

to a given aspect of the job., For example, the JDI Work scale con-
‘tains items whose common reference is the work the person is doipg.
The two KLAP scales were based on a different developmeatal analysis,

one that clustered agreement among people (not items) to job satie-
faction items,

Items showing the highest agreement betwsen employees of the
same work group were identifted to comprise one scale, while those
items showing the lowest (from a larger set of items) agrecment
were combined into inother scale. Exemination of the reference

of these two sets oy items revealed that those with high agree-
Bent referred to job factors that employees held in common, while
those for which there was low agreement were distinctly individual-
K {atic in reference. The latter was named Individual Satisfaction,
g vhile the former was nawed Group Morsle.
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Une advantage of these Bcales v
¢ Tespondent 1s not asked to sum t
8 head," and respond with a Summar
ale distinguishes between two aspe
fdividual feelings and feelings sha
group morale) . Group morale is the
Jares with others in his work group
MPically involves factors external ¢t
fhpany adminigtration, or the superv

!

ersus single items is that
he various job aspects "in _
Y answer. In addition, this g
cts of overall satisfaction, . C
red with other employees
overall atticude a person
or organizaticn, and it
o the person such as the ]
ision he receives. Group 3;
rale is expected to be fairly stable over time. On the other ‘ *;
¥, individual satisfaction as an overall measure 1s more '
;.'9“’1 and typically deals with factors internal to the per-

By such a8 whether or not he finds his w

ork boring. Individual
Hsfaction 1s exected to be more variable over time.

trong pavchometric Properties reported b'y Kavanagh, et

- (1971) added to chig instrument's utility as a measure of
Eall job satisfaction.

ader Behavior Description Questionnaire (LBDQ)

measure of the behav

- f

ior of the supervisor as seen by the

HCS for several reasons. The effect

€ supervisor's style or behavior on

Ployee's performance, Job satisfaction and role conflicts

pm to be important (e.g., see Campbell, Dunette, Lawler

jick, 1970; Korman, 1966; Stogdill, 1974; Rahn et al., 1964;

#nd Filley, 1968; Vroom, 1964), In addition o the import-

g supervisory behovior generally, it has been shown to

piportance specifically in the ATC occupation (Singer and .
Banz, 1971; Smith, 1973). An unpublished report by CAMI o : ‘
pttitudes of ATCs, for examnple, states that "the dominant '

- lssue for all thr

ee ATC mpecialties (ARTCC, TRACON, and
pthat of msnagement. 1Ig this they share attitudes in

N

ularly of the immediat

and
onshipa between
we determined to include a

8e¢8 supervieory influence in

gors and health changes,
pat would allow us to as
gavironment of the ATC.

X than megsure attiltudes (matinfaction
j decided to measure supervisory behavior because this
P *ould be more ureful. It could tell us what super-
pvlors vere in ncad of improvement, so that recem~
ffor intervencion might be made s appropriate; and
L 18 more easily changed than attitudes, it would Pro=

) toward super—
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e a more efficient focus for intervention.

Althougk a variety of scales w : .
ervisory behavior (see Stogdill, 1974), three major ones

Minandad consideration, the Supervisory Behavior Description

stionnaire (SBDG), {Fleighmun, 1972), The Leader Opinion

Pstionnaire (LOQ) (Fleishman, 1972) and the Leader Behavior

Pcription Questionnaire (LBDQ) (Stogdill, 1963).

ere available to measure

E .The LBDQ was chosen because the other scales had limited

f-in the ATC HCS. The LOQ is a self-description by the

#rvizor as to how he should Iiehave. This seemed inappro-

Wite for this study as we were interested in the ATCg' . D
Beptions of their existing work envircament, The SBDQ

the LBDQ both elicit employees’ descriptions of their

brvisors' behavior. However, the SEN measures only two

gnsions of leader behavior, i3 consideratly longer than

BDQ, and the construct validity of one of its scales haa

@ under sharp cricicigm {Schriesheim rnd Stogdill, 1964;
Heshein, House, and Kerr, 1976; Zzilagyi and Keller, 1976;
Benberg and Kavanagh, 1972),

Cn the cther hand, the '
wiietric evidence for the development and use of the -4
' 18 reasonably good (Stogdfll, 1963).

_The LEDQ was develo
jehavioral dimension
joons, 1957). Hewew

ped from earlier work describing
s of the supecrvisor's role (Stogdiil

er, these early afforcs regsulted in
dentification of only two dimensions of supervisory

Flor. It seemed unreasonable to assume that two dimen-

 would be sufficient to describe completely the com- .
of supervisory behavior. Thus, the LEDQ-Form XII ‘
¥red to as zhe LBDQ in thig report) was developed to

¢ additional dimensions of leader behavior, and the
pform contains 100 items to measure 12 dimensions. In

jt0 kee, the questionnaire to a manageable size for
plents, the ATC HCS tecm limited the mumber of dimensions
i the study. Based on observations of the ATCs in job
fetion with their supervisors as well as on. interviews
Rrious ATCs, the following supervisor behavior dimen~
bere chosen: 1) Inftintion of Stiucture (IS - clearly

B own role, and lets £ollcwers know what ig

expected;
rance of Freedom (TC) ~ allovs followers scope for )
Pive, decision, and action; and 3) Conaideration ()

pds the comfort, well-bheing,

: statua, and contribution
joveras.

f\ia important to recognize that the LEDQ measures I
Y of aupervisory behsviors, not 8arisfaction with !
jpory behavior. The instructions for the LBDQ items-
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- clearly indicate that the ATCs werre to report their perceptions
of the frequency of their supervisors‘ behavior on the items,

echnical Cons iderations

Certain measurement ag
n this section should be set forth

he psychometric evidence regarding che development of the scales
been referenced, thig sectior deals with the following

opics: 1) number of scale poin:s, 2) reduction 1n the_length

f the scales, 3) reliability of the scales, and 4) independence
I the variables.

All scales were converted to 7 point res

done for several feasons., First, numerous studies have found
et reliability of scales is a monotonically increasing function
§ the number of scale points (Guilford, 1854). Ag Nunnally

ponse formats. Thig

Seccndly, from a practical scandpoint,-
ren-point scales were used to allow the ATCs more latitude in

ponding to individual items, Finally, aeven-point scales,

+ could lead to increagsed item
F scale variance, thus potentially increasing the value of 3

0 variable for predicting health change,

f The original Jpr scales were formulated as three-point 8cales,
'L3DQ as five-point scales, and the KLAP ag 99-point scalea.

¢ important to determine oint format for the

Had LBDQ were equivalens

® scales have no

d the LBD" could be scored using both t
e original responge format,

jlated with the standard sevene

he seven-point system
The re~scored scales were

point scales, with the follow-
tesults: Work Satisfaction: «77; Coworker Satisfaction; T4

mtisfaction: -87; Iaitlation of Structure: +90; Toler-~

pf Freedom: «93; and Consideration: «20. For practical
jes, the magnitude

Rasurement rather thaw a fallure of the nq
P the same nesning as the original,

o
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Scaie Reduction

Since the number of items contained in the first data col-
lectior: phase was large, we thought that reducing the number
of items within each scale would be desirable. However, the
basic meaning of each scale had to be maintained. In order to
accomplish this, item-total scale score correlations were calcu-
lated to determine which items were most highly related to the
total scale score. The items in each scale were also regressed
on the scale score using a step~wise procedure. - This procedure
adds irems one by one, in descending order of correlation with
total scale score, until the total variance accounted for in the
scale score by the present equatior. (larger by one predictor
ltem) i3 not significantly different from the variance accounted
for by the previous equation of predictor items. This procedure
zaintaina the meaning of the scale while decreasing the number
of items to be used in later dacta collection phages.

The regression analysis was computed cu the first 173 parti-
cipants' responses in Round 1. For the JDT - Work Satisfaction,
the regression, solution indicated 10 items (original number of
items was 18) could be used (F = 212.9, p < ,001). These ten
items accounted for 937 of total scale score varlance. For the
JDI - Coworker Satisfaction, the stepwise solution indicated
10 items (original number was 18) could be used (F = 275.6,

P < .001). These items accounted for 94.4% of the total acore
variance. The Pay scale of the JDI was not analyzed because it
only contained four items. Likewise, the two subscales of the
KLAP were not analyzed because they contained elght and ten
items respectively. In addition, the original development of
these scales was empirically different from the typical scale
development procedure, making item-total regression analysis
inappropriate for reducing dcale length, The original scale -
development (see Kavanagh et sl., 1971) involved correlating
people, not items, to identify group morale and individual
satisfaction. Item-item or item-total score correlations

to reduce scale length would thus violate tha conceptual foun-
dation of these scalas. Therefore, these scales were retainad
in full for subsequent data collection rounds.,

Regreasaion analysis of tha LBDQ revesled that the sub-
scales could be reduced in length. The Initiation of Struc-
ture scale, originally 10 {tema, could be reduced to 5 items,
which accounted for 91X of the total score variance (F = 354.9,
P <.Q0l). The Tolerance of Freedom scale, originally 10 items,
.could be reduced to 5 items thac accounted for 96% of the

. total scale score variance (F = 247.3, p < .001). ‘Finally,
~ the regresaion solution indicated that the Consideration scale,
- originally 10 ltems, could be reduced to 3 items that accounted
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for 9sz.of the total scale score variance (F = 596.77, p_ .001).

However, the exclusive use of itemas from the regression
analyses could have lowered tha internal consistency of the
scales since the regression technique tends to choose items
relatively independent of 2ach other uo as to maximize the
;. total explained variance. To insure that the internal conais—~

tency would not be seriously affected, the highly correlated
items identified in the first analysis but not included by
the regressiun were included in the revised, shortened scales.

. The reault of this dual procedure wasg to reduce the total
nuaber of items in the combined scales from €9 to 54. The

SCALE ORIGINAL NUMBER REVISED NUMBER
OF ITEMS OF ITEMS
- JDi
Work Satisfaction 19 8
Coworker Satisfaction - 18 7
' Pay Satisfaction 4 4
Krap
Individuai Satisfaction 8 8
Group Morale . 10 10
LBDQ )
Initiattion of Structure 10 6
Conzideration 10 : 6
Tolerance of Freedom 10 5

These are the scales thar were used ip s
tion phases. The modified form of these
the Exhibitg appended,

Reliabili:x of the Scales

Internal Consistency. Internal consisten

vere calculated using coeffcient alpha (Nunnal

for the eight shortened scales.

all scales mat accaptable standards of reliabiliry (Nunaally,

Y 1967, p. 226). The Tellabilities also compared favorably with
Previous resesrch. Smith et al. (1969) found internsl consistency

telisbilities of 273, .78, and .67 for the Hork, Coworker and

Pay scales, using a sample of 80 males from two electronic plants.

Stogdill (1933) reported the following ranges of reliabilitieg

< for the LEDQ scales: 1) Initiation of Structure - .72 to ,80;

) Tolerance of Freedom - .58 ¢o -86; and 3) Consideration

ubsequent data collec-
scales is included in

Cy reliabilities

ly, 1967, p. 193-194)
A8 can be seen from Table 33,

e e oy i

e
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+76 to .87. As can be saen In Table 33, the reliabilities for
the ATC HCS compared quite favorably wich these values and
supported the use of the scales. No previous {nternal consig-
tency reliabilities were Teported for the Individua) Satisfac-
tion und Group Morale scales since this was not appropriate
in their developrent (Kavanagh et al., 1971), However, the
values in Table 33 were quite acceptable. The lover value for
the individual satisfaction scale as contrasted with the group

Test~Reteat Reliapility. Not only waa it important for
scales to be 1nternally conslstent, bug it was also important
that the acores for the ATC scudy group ware relatively congig~
tent over time as the variables measured by the scales were
thought to be relatively enduring atritudes. Table 34 Presents
the test-retest reliabilities for the scales for three rounds,
The test~retest reliabilities maet generally accepted standarda

Independence of Variableg

The independence of the industria] psychological variables
was tested by inter-scale correlations. If two variables were
highly correlated, ir would make littie Sense to include both
in a study ag 4 8core on one would allow Prediction of the
8core on the other, Table 35 presents the results of the inter-
scale correlation for the Round 1 dara, Most of the vaiyes in
Table 35 were low enough to support rhe conclusion that the
variables wera indeed independent Beisures, However, the COrre-~

Inter-scale correlations for Round 2 between the job-
specific attitude scales discugsed in the previous section and
the general Job-related scajes diacuased in this section are
Presented in Tsple 36. Again, these vaiues did not warrant the

’

dropping of any scales. The significant correlations between
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TABLE 33

Internal Consistency Tellabilities
For Industrial Psycholagical Scales

4 RELIABILITY
IS TRUMENT SCALE CONSTRULT : COEFFICENTS
!+ Work Satisfaction .81
: Coworker Satisfaction .73
Pay Satisfaction - .69
ELp Individual Satisfaction .62
Group Morale .82
b inftiation of Structure .72
; Consideration 7 ' 75
Tolerance of Freedom .8y

[Bascd on Round 1, N~ 4]0

R Rty e o e

— - €

]
i
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;
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TABLE 34 ' 149

Test-Retest Reliabilities For Industrial Psychological Scales

ROUND 1- ROUND 2~ ROUND -
ROUND 2 ROUMD 3 ROUND 3
RELIABILITY=* RELIABELITY® RELIABILITY*=®
SCALE CONSTRUCT (N = 386) (N = 352} (N = 347)
e ..
WYork Satisfaction .71 .67 .60
toworker Satisfaction .62 .67 .51
Pay satisfaction .65 .69 .63
K KLAP
Individual Satisfaction .63 .66 .63
Group Morale .66 .65 .59
I;BBQ
Initiation of Structure .58 .54 L43
Considaration | .58 : .58 .48
“Tolerance of Freedom .56 .50 .42

An average test-retest period of nine months,

*An average test-retest period of eighteen months.
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TABLE 35
Corretation Mairix For The Industrial Psychology Scales -~ Round !
f Work Satisfaction 1.00
B Coworker Satisfaction  0.3%  1.00
Pay Satisfaction 0.01 0.19 1.00 :
Individual Satisfaction 0.19 0.33 5.66 1.00 )
Grop Morale 0.16  ©.31 0.30 0.53 .00
il
Initiation of Structure 011  0.13 0.03 0.20 0.52 1.00 il
114X
Consideration of Others 0.11  0.18 0.09 0.30 .55 0.63 . 1.00 fi‘f
: - : cod
.‘ Tolerance of Freedom . 0.1} 0.18 0.06 0.22 0.39 0.32 0.6 i
N
-;‘E!i
L
1‘L1
- SO
These correlations are based on an N of 375, since onily ATCs with o 1|
scores on all variables were included in this analysis, }
i
; o
i 11
i
i it
) i
L
I ;gl
‘t .
|
' :;‘5
; |
P -
- L ;.}

M -t i
[ .
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TABLE . 36 o
forrelations Between The Job-Specific Attitude Scales - ' T
And The General Job-Related Scales”
Job-Specific Attitudes
Satisfaction with Satisfaction with Satisfaction with
peral Job-Related Scales Management Training Promotion
k Satisfactinn Al ) -.13 .16
) v @
orker Satisfaction .25 =.30 .22 _
‘Satisfaction . .38 -.24 .21
ividual Satisfaction .57 -.35 b3
.57 -.28 47 _ J
Bitiation of Stryctyre .22 -.05 .18
.34 -.06 .28
I_;rance 2 Freedom ‘.21 ~-.01 .15
rRound 2, N = 392
3
‘ T A N s T ——— - b
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The inter-scale correlations for the JDI scales compared
vorably with the original work done by Smith et al. {1969).

¢y reported the following values based on 981 males pocled
yacross 21 plants: (1) Work-coworker .36; (2) Work-Pay, .40;
#nd (3) Coworker-Pay, .28. These values for the ATC HCS were

) .34; (2) .01; (3) .19. Although the ATC results appear

tter in terms of being more independent measures in two of

e three cases, it must be remembered that the ATC results

ere based on a single occupational group, whereas the Smith

pt al. (1969) results were based on many different occupations
in different organizations. Ho comparison interscale correlations
ere avallable for the other industrial psychological variables;
owever, the values were generally low with a few exceptions.
nterpretation of other results must take these correlations

nte consideration.

otmative Comparisons

dDI. We compared the ATC scores to norms in order to deter-
ine how satisfied the ATCs were with aspects of their job com— :
ared with other workers. Table 37 presents the results of the J
omaztive comparisons for the ATC scores on the JDI scalegs. In . :
rder to understand these results, {t 1s necessary to describe
he normative sample for the JDI (Swith et al., 1969). The male i
norms were based on 2,019 males pooled across a total of 21
lants, representing 19 different companies and 16 different
tendard Metropolitan Statistical Aveas. According to Smith
.et al. (1969, p. B88), "the basic sample was drawn from individual
‘units (with 50 or more employees) of business and induatrial
-firms in the continental United States (excluding 2laska) as
of 1956," and they claimed that "the 21 plants and 16 communi-
tieg are reasonably represenctative of the rang2 of conditions
found in American industry and business." The sampling of
-workers ia terms of job lavels was as follows: 22% unskilled,
30X semiskilled, 18% skilled, 13% white collar, and 171 super-
¢ vigory (almost entirely at the first-line level). Selected

¢ company and community characteristics are displayed in Tables
i 38 and 39. ‘

L e T

The importance of understanding the normative sample charac-
g teristlics con be seen by examining the percentile renkings in

£ Table 37. Compared against the total array of normative samples,
¥ the ATC means converted ro percentiles for the work, coworker .
E and pay satisfaction scales were 46 percentile, 24 percentile

R and GO percentile, respectively. The artitudes of the ATCs

® sample toward rhe work itself were therefore about average com-

S

T e e R g e S




$193{gns jo Jsaguny .
Uojlejasp plepueig /

) veaN  :peds syjieo 1y _
- S84 S84 ‘dx3 saA  anpa sih
52-61 0§-£¢ SI-01  wi-§1 aseySly : i
9961 00y
£5°44 £6-21
h9 89 €5 z5 Lt o3 06°62 62°€¢ A®d 43 im o) Izess)deg
8261 Oly
70°0| 06'9
$454I0m07
11 43 iz 11 7| ‘ 114 by €y ¥9°6¢ YIIm uoildeys)geg
LL61 808 a
65°01 959 “
i 0$ 1) 9% ot g oy L5°9¢ 0Z°9¢ AOM Yl Im uw)Idess g .
30011 ALIY3I4SOU4 dnoyy dnoyy dnoys TIVHING  S31uLsneNs SJ1y ERLAL
-d34330 ALINNN FYNHIL NOILYINGI  3W0IN; 43 INT AV 1T N STV
ALTNNRHOD -HO) A8 401 Ag Ag 3N nv

A8 3% 0Ly 3% iy INF Y 3ug Ay

ALOYUBAU| uclidyadseg 901 9y3 a0y 5U05 | Jedwo) wioy i

(€ F1avy




['S .
154 TABLE 18 *
Characteristics Of Companies In Normative Sample, 1960
PRODUCT QR NUMBER OF AVERAGE ANNUAL EARNING
LOCATION SERVICE EMPLOYEES MALE FEMALE
Mich.  Brass fittings 475 5220 3810
Hd. Research 75 6380 3220
Hass.  Office files 360 3140 1770
Mass. Electronics 3100 5310 3250
Mass. Aero weapans 2500 5670 3050
Conn.  Pumps 745 5330 3809 v @
Wis. " Heavy machinery 630 4830 3500
N.Y, tron foundry 105 6400 “—
Ind. ©  finstruments 620 6330 hobo
N.Y. Appliances 4200 6010 3790
Wis. Iron castings 115 - ha50 --
ARR Retail 2000 5230 2190
irt. Phone equipment 900 4560 3130
N.C. Textiles 505 3080 2230
Mass. Valves hisg 5380 -~
Pa, Glass 490 4730 33l
Wis. Small machinery 1000 " 5340 3610
Hinn.  Banking ' 1550 5670 3320
1. Power 720 6300 Looo
Tenn. Chemical praduction 3000 6680 4850

Tenn. Chemical research Looo 7305 5270
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ted to Smith's representative sample,
comparisons of attirudes toward cowor
bge (60th percentile) in comparisons of
pay-

low (24cth percentile)
kers, and above aver~
attitudes concerning

However, Smith et al.
fotma on income, education,
ind community decrepitude,

loved comparisons which to
eristics of the sample.

hen the norms for the ATC
hree attitude areas droppe
¢ persons in the normative
he ATCs' attitudes toward wo
gAL5th percentile) and pay (17
e ATC group was, hovever, ¢

(1969) stratified their general

job level, community prosperity,
This gstratification of norms

ok into account the specifie charac-
The most striking change occurred
zeans were adjusted for income. All

oupared with persons in the Smith
earning a comparable salary of
As contrasted with the Journevmen
Ca, the Samith sample most likely would be most entirely from
e supervisory and professinnal levels. Thus, this compari-
Bon may not hLave becn altogether valid, and the pattern in
Hable 37 may present a better understanding of the ATC scores.

Tt seems apparent from
ficd with their pay, and sl
tther workers. They were le
d clearly below average in
180 seems apparent from the
at ATCs, - in comparison with
BT 8slightly balow average in g

the table that ATCs wvere most sati~
ightly above average compared to
a8t satisfied with their coworkers

other workers, were hbout'average
B atisfaction with work. There was
gmo atrongly favorable attitude

srea for ATCs when compared with
other workers, although their satisfaction with pPay was above
baverage. ‘

i LBDQ. Normative comparigons for these scales Wwere not pog-
Pible, as norms were not develeped

» Howsver, it was s8till pos-
Ratble to compare the ATCa' scores with other groups bhecause
togdill (1963) reported me

differene sampies,

In the table, the means re-
ol how frequently their
o behevior. Thus, the head-

pervisors of the gToup mem-
ehavioral ratings.

First,
supervisors -
With reapect to Initia~-
thelr supervigors &8 not

the ATCs deseribed

e
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clearly defining th

eir own roles and no
- what was expected.

This finding was co
CS team when visici

t letting *he ATC know
nsistent with the obser-
ng the facilities as
This may stem. partly from
8ize a great deal of
5 unlike many other employees,
Job; thus, the amount
B30rs to ensure adequate
0b performance may be low.

The AIC3 reported less £
Upervisors than that reporte

3 However, the
8vith this low inte
®rarison with ot
fbout the same,

treedom behavior

last comparison from
raction interpretario
her &roups, reported th
or a slightly lower
- Thus, the ATC sup

Table 40 was inconsistent
n; chat ig, ATCs, 1ia com~
at their supervisors had
frequency of Tolerance of

in terns
decision and
slightly lower than other

: interaction between the _
visors as pPreviously argued, one would expect
ce of Freedom to bhe higher, Examination of

Oups in the table illustrates
fi¢- Tationate for thi means for Tolerarce of
Feedom, in general, were lower than those for Consideration
pd Initiation of Str

ucture, Typically, a Supervisor with high
Fequency of the Initiarion of Structure apd Consideration beha-
Jor was conversely reported to Tolerance of Freedom.
it ATCs showed a distinctly different pat
One explanation for this apyarent inconsistency may be that
@ supervisors did not interact very much with the ATCS In terms
b actual work petrfornance; however, the Supervisors may have

hen restrictive ip terms of non-wark pvexformance activities,

8., daily assigoments, timing of work brueaks, ete, Some anec-
fal evidence from observations by the ATC HCs team of tha ATCs
ptheir work Place provided Some support for thig observation.
K1AP,

2. Since there were N0 norm groups or com
these variableg, a different pPerspective wag p
Bt the ATC resultg on individual satisfaetion anp
) Primary purpose of attitude surveys in {ndust
blem areas in organizations. Most com

Paiison samplaeg
eeded to inter-
d group moraje.

-y

e e o e
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fthere has emerged a generally-accepted guideline or threshold
a6 to when i certain level of dissatisfaction indicates a prob-
blen exists and management should rake some action. This
generally-accepted threshold value varies from 20% ta 25%
Jdissatisfied response.

This threshold value 1s based on several considerations.
jFirst, nacional surveys taken over the past 20 years indicate
fthe level of dissatisfied workers veried from 8% to 19%, with
th mean of 14% (Quinn et al., 1974). Second, from a practical
viewpoint, many managers believe that having 1 in S or 1 in 4
§of their workers dissatisfied is a gerious problem. Finally,
bdissatisfaction of workers is costly in terms of turnover,
fabdenteeism, and potentially lowered productivity. A recent

B eopirical study (Mirvis and Lawler, 1977) found that "expected
fdlrect-cost savings of $17,664 in absenteeism, turnover, and

fperformance’” could rasule from a .5 standard deviatien increase
g in job satisfaction.

2 Using this standard for dissatisfaction, an axamination

P of Table 41. reveals several noteworthy findings, First, the

¥ consistent percentage of scores in the neutral category for

B both fndividual and Broup mrrale indicated that about 42% of
 the ATCs felt ''so-so" in general about their jobs. The distri-
§ bution for Individual Satlsfaction was not gevere, although

R about 21% of ATCs were dissatisfied with their overall rersonal
f satisfaction in their Jobs, while 36% were personally happy

f with their jobs. The story changed markedly for Group Morale.
® The percentages were reversed -~ 39X of ATCa were dissatisfied

 vith the general morale in their jobs, while ouly 197 were
g satisfied.

Examination of the items in these scales (Table 42) pro-

k vided one poseible explanation for these results. The Group

[ Mordle scale was mzinly ¢oncerned with management, supervisionm,
 and working conditions, all factors extrinsic to the ATC's

F actual work, while the Individual Satisfaction irems were more
| personalistic and dealt with the controller's job. This would
& lead ona to conclude that the major sources of dissatiefz;tion
¥ in the ATC's jcb were not in the work itgelf, but rather in

i the work environmenc surrounding hia.
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TABLE 41

Scale Score Distritutions For The Kavanagh Life Attitude Profile

: PERCENT PERCENT PERCENT
VARIABLE - DISSATISFIED  NEUTRAL __ SATISFIED
tndividual Satisfaction 20.9 k2.9 36.2

Group Morale- 318.¢ k2.0 19.1

ot am sy Pl
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TABLE 42

KLAP Scales

INDIVIDUAL SATISFACTION

| am extremely underpaid for the work that | do.

| can learn a great deal on my present job.

There is too much Pressure on my present job.

| am satisfied with my salary in relation to my job responsibilities.

I am satisfied with the extent to which higher management keeps me
informed by written communication {about my job).

| often fee! tired and worn out on ry job.

My supervisor has always been fair in his dealings with me.

For my kind of job, they expect too much work from me around here.

GROUP MORALE

Management here sees to it there is cooperation between departments. :

This facility operates efficlently and smoothly. - ;

My supervisor has the job well organized. :

Management i1eally knows its job. ¢

My supervisor knows v:ry little about his Jjob. {

Pour warking conditions keep me from doing my best work.

My supervisor lives up to his promises. -

Managemen. here does everything it can to see that employees get a
falr break on the jcb.

For my kind of job, the working conditions are okay.

My supervisor gets employees to work as a team.

sl o o e

e 4 P KMt i 21 M0 g
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SUMMARY

Impact of Life Changes

To test whether or not life change events were important in the
development or exacerbation of disease, an inventory of life events,
ctalled Review of Life Experiences (ROLE) was developed and consisted
of appropriate items from the two major existing inventories, the
Holmes and Rahe Schedule of Recent Experiences (SRE) and the Pay-
kel, Uhlenhuth and Prusoff (PUP) questionnaire, and an additionsl

20 items representing important life events not included in the
other two. A total of 103 items appeared in the ROLE.

The ATCS were asked to make two ratings for each event that had.
occurred to them, a rating from 1 to 99 for the adjustment the
event required of them, and another rating from.1 to 99 of the

distress the event caused them. Fcur different life change assesg-
Dent scores were derived: .

1) a score based on the Holmes and Rahe items, using their

’ scoring method, which was based on weights placed on the
different items in accordance with the amount of adiust-
ment that a normative population group had indicated that
item required; . )

2} a score based on the PUP items, using the Paykel, Uhlen-
huth and Prusoff scoring method, which weighted the items
by the amount of distress a normative population group
had assigned to each item;

3) a score on the Holmes and Rahe items based on the adjusc-
ment welght each ATC himself assigned to that item; and

4} a score on the PUP items based on the distress weighting
that the individual ATC assigned to that {item. In addi-

tion all 103 items could be sunmed for a total distress
score, .

It was found that the ATCs assigned greater weight to the adfust-
nent required by their life events than the Holmes and Rahe norma-
tive population did, but they were less distressed by their life
events th=u the PUP normative population.

Becausa furthar analysis suggested that the normative weights re-—
flected more the pumber of life events than the distress caused by
them, it was decided to use the ATCs' own ratings of distress caused
by the life changes in further predictive studies.

BT T T T T
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6. Impact of Life Changes

We knew from our previous reading of the psychology litera-
ture that life events were considered by many researchers to play
an important role in the development or exrcerbation of disease
(Hurst, Jenkins and Rose, 1976, 1978). We were therefore inter-
ested from the outset of the study in ascertaining whether or not
significant events occurring in the lives of the ATCs were related
in time and in emotional effect to the onset of elther physical
ot psychological diseases, or both. However, the method of quai-
tifying life change events and artributing the derived measurementsg
to appropriate conclusions presented certain problems.

Existing Methods of Measurement

Twe major approaches had been developed for the systematic
recording of life events and their effects on individuals. The
Holmes and Rahe approach (Holmes, Rahe, Hawking, Davies ard others,
1957, 1967a, 1957h, 1967¢, 1969, 1970, 1976) involved the develop-
ment and testing of an instrument to assess the frequency of occur—
rYence of 43 life events. This instrument, the Schedule of Recent
Experience (SRE)} was later revised, with an addltion of 12 items,
and renamed the Recent Life Change Questionnaire. Another instru-
ment, the Social Readjustmeat Rating Questionnaire {SRRQ) wasg de-
vised to be used with the SRE. By administering the SRRQ to re-
search populations, the developersngere able to obtain population
racings of rhe amount of readjustment required aftep the occurrence
of specific SRE life events. These population estimatea of read-
justment, calied 1life change units or LCU, were applied to the
events checked by an individual on the SRE and summed to give an
individual a total life change score.

The second appraach, that of Paykel, Prusoff and Uklenhuth
(1971, 1872), involved use of a 6l-ftem questionnaire to elicit
the life changes that had occurred, and also to actach to these
life events varying weights (LCW) thar represented population rat-

The Holmes and Rahe and the Paykel, Uhlenhuth and Prusoff
questionrairesg overlapped somewha® 1in item content, and were gimi-
lar to the axtent that they bota applied population esrtimateg of

individual to avoid the clreularity thae
tive gtudies; thar 1s, it was important in retrospectiva studies
" that the indivtidual who became 111 did not on that account ascribe

E ]
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Although Soth the approaches were based op the number of sig~

¥ nificant life changes occurring te an individual, the Holmes and

.H'Rahe welghted the readjustment required while the Paykel, Prusoff
f' and Uhlenhuth weighted the distress produced bv the event.

Our research into the value of using one or the other method

¥ of assessing life change ratsed a number of questiona that led

. eventually te our use of the items from tte two available instru-
b ments with other items that we added together with a different

E welghting perspective, in a new questionnaire that we called the
B Review of Life Experiences {ROLE).

These questisns involved the applicability of the population
ratings established by the original research to other groups and
cultures, the possible differences in ratings of impact when the

f‘events were actually experienced as opposed to estinetes of impact
= when they were not actuslly experiercel, the effect on the ratings
@ of the recency of the event, the age and the sex of the rater.

Although the developers of both existing instruments declared
that the normative welghting units used for each were applicable
to many different groups, and additional research supported this
Contention in terms of the rank ordering of life changes, little
was known about the way in which cultural group differences affected
the total life change score, the variable we intended to use for
our predictive studies. In addition, results of several studies of
differences in ratings for recent events and for the same events
when they were more remote, and results of studies of age and sex
differerces in rating, all caused us to decide that the state of
the art of measuring life change events an< interpreting the gea-
surements was neither sufficiently advanced mor expedlent tno merit
the use of the existing methods without modification.

One modification that appeared to us to be very important and
that wag suggested in the literature by Rahe (1976) and others
(GoldLerg and Comstock, 1976; Paykel, Prusoff and Uhleshuth, 19%71)
after zome years of research with the original approach wac the
use of individuals’ idiosyncratic ratings for weights instead of
the normative racings. The results of several studies suggested
that the individual's own ratings may have better power to predict

discase than normative ratings {(Lundbery, Theorell and Lind, 1975:
Rubin, Gunderson and Arthur, 1969, 1971).

Adriitional datails of the characteris.ics of *he exigting in~
struments, the results of research involving their usa, and the
questions that have been ralsed can be found in three papers pro-
pared for publication under auspices of this study which are in-
cluded in Appendix IX (Hurst, Jewkins and Rose, 1975, 1978, and
Hurst, forthcoming, 1979).
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Review of Life Experience (ROLE}

After studying the questions briefly summarized above and con-
cluding that neither one instrument nor the other sufficiently sat~
isfied our purposes, we deviged a comppsita questionnaire, called
the Review of Life Experience (ROLE). The ROLE included 39 of the =
43 items of the Holmes and Rahe SRE and 52 of the 61 items of the
Paykel et al. questionnaire. We added 20 new items that represented
important life crises pot included in the two existing scales. In
addition some of the srandard items in both lists were broken down
into theiz positive and negative aspects. The ROLE as it was con-
stitutad allowed us to create Holmes and Rahe equivalent total LCU's,
and Paykel, Prusoff and Uhlenhuth ¢quivalent total LCW's., After

" indicating that any listed event had occurred, the ATC was asked to

make an adjustment rating and a distress rating from 1 to 99 for ' ﬂ"
that event. LA

The instructions for adjustment and distress vere carefully

“written to distinguish between the two, and a linear scale was pre- = :
sented for each to illustrate how to assign a value., The scale had
markers every 10 points. Beneath the 1-10 range on the adjustmenc
scale was written "vacation." "Marriage" was writtea beneath the .
range of 44-35., "Death of spouse” was written beneath the range of

90-9%. The distress ratings, to be made after the adjustment rat-

ings, were accompanied by a scale with "child married with your

approval written under the 1~10 range, “additional person in house"

written under the 45-55 range, and "child died" written under the

90-99 range. A copy  of the ROLE with instructions is included in
the Fahibits appended.

Although we had excluded certain items of each of the sche-
dules because they were noc applicable to our group (e.g.. questions
concerning pregnancy, retirement, etc.), the total scores of our ATC
respondents ou the Holmes and Rahe jitems

had used the original schedule because the items excluded would not

have occurred to them anvway; and the ATCs' scores on the Paykel et
al. items would also corTespond to-their scores on that original
schedule.* "The:efore, We were able to compare our ATCs with the
normative groups om each set of items, and as the adjustment and
distress ratings were made for all 102 ROLE items, we were also
able to aseestain whether or aot vhere were significans Gifferences

detveen the amount of adjustuent and the amount of distress caused
by the spacific 1ife change events,

* The original Paykel et al. inventory used a range of 1-20 rather
than the l1-infintty scale, later reauced to 1-100, used ig the
Holmes and Rahe schedule. Therefore, for comparisen with the

Paykel norms, we simply divided the ATCs' scores by 5 ro obtain
equivaience.
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The ROLE quescionnaire provided
f change assessment scores: 1) the Holmes and Rahe normative total
| LCU equivalent, 2) the Paykel et al. normative total LcwW equiva-
B lent, 3) an individual's total 1ife ¢

hange adjustment rating for
P the Holmes and Rahe 1tems, and 4) an individual'sg total life

ting fer the Paykel et al. items.

» therefore, four primary life

in addition
it was possible to sum across all 103 ftems for a total distresas
 score, -

% Procedure

At tha intake visit to Bo

_ ston University Medical Center, the
EATCs completed the ROLE at

video terminals, responding interac-
Etively to the tomputer displays.

Previous instructions on using
Mthe terminals had been provided an

d checking and verification pro-
grams were bullr in to preclude invalid responses.

he previous period of 7-24 monthsg
Past 6 months and in the preceding
programmed to accept only
#nd of rhe presentation ap

pad an opportunity to cha
-_-‘ e 1t&p

» or 1f 1t occurred both in the
=24 months. The computer was

cne of the four alternatives, Ag the

d response to all 103 items, the subject

Nge answers. The computer re-displayed
and the new answer could be substitucred,

When satiefied with his response concerning occurrence or
jon~occurrence of events,

a subject wag Presented with the Ingtryc-
Bions for adjustment ratings. The anchoring scale was continugusly
Jisplayed in a protected field of rhe video display. The computer
Wetrieved fitems that the subject indicated had occurred. It dig-
layed the item and Yequested an adjustment rating in accordance
Bith the instructions, After receiving adjustment ratings for all
Bt the events that had occurred to the subject, the computer dig-

+ Again the items we

Bquested. Hence ratinga
G occurred tn g subject,

pscriptive Findings

g Table 41 displays a comparieon of total life change scores
fing the individual's ratings with the Scores produced when the
ftmative ratings were uged., The tuble showa that the individuala?
I ratings of the adjustment required by their life change events
Roduced a aignificmtly higher life change score than that pro-

_ bges weighted by the normative LCU of
@ Holmes<Rahe itemsg (t = 7,99, P <.01). On the other hand, the
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TABLE 43

Comparison Of Total Life Change Scores ‘
Using Individuals' Ratings versus Normative Ratings

Mean Standard t for corre~
L Total Devigtion lated means df

§ SRt total Lcy 36 11.05  75.85

i 3 . . : 2.99* 355
_'Total individual

B adjustment ratinge

‘for SRE items 356 124 .84 118.38

‘PUP total LCW 356 30.68 23.88 J
§ Total individual '

distress ratings

for PUP items 356 15.97 17.92 -16.91* ' 355

%0 ¢ 0.01
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' own ratings of distress resulted in a significantly lower
Rean total score than that produced by applying the normative
LCW to the Paykel et al, items,

The intercorrelatiors of the life change total scores pro~

& duced by the four different assessment methods are displayed in

$ Table 44. The highest correlation, .29, was between the SRE

E toral LCU and the PUP total LCW, attributable partially to the

i overlap of 25 items between the two schedules. . The total indi-~
vidual adjustment rating scores correlated .68 with the normative

| scores and the rotal individual distress rating scores correlated

% .73 with the normative weighted scores.

dicated, and dppeared to cause less distress than other groups
have experienced.

The frequency distributions of the number of life events ep-»
occurred for each man in the most recent 6-month period are shown
for the SRE and the PUP schedules in Table 45. The distributions

for both inventories were highly skewed, with that for the SRE

events less skewed than the PUP inventcry (significance of the

difference, Kolmogorov-Smiroff o = «23, P <.01). The median num-
ber of Holmas and Rahe events per individuals wag 4, or 10.2%7 of
those possible; for the FUP events it was 3, or 5.8%7 of thosa
possible. Overall, for all 103 items in the ROLE, the average
proportion of events per individual was 11.77. The ROLE event fre-

quency distribution was lesg skewed than that of the two contri-
buting inventories.

As further analysis suggested that the normative weights may
reflect more the number of life change events than the stress
generated by them (see Hurst, Jenkins and Rose, 1978), we saw ad-~
ditional Justification for Froceeding with our predictive studies
using che individually rated 1life change scores.

The extent to which thig variable was related t

ment of physical or psychiatric 1llness is discussed
Predictiva Findings,

o the develop-
in Section v,
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TABLE 44
Intercorrelation Matrix Of Life Change
Total Scores For Four Assessment Methods
' (N ="358)+
SRE . PUP Totar Total
Total Lcu Total LCw Adjustment Distress

Bre toral Ly 1.00 0.79 0.68 0.59
PP total Low 0.79 }.00 .56 0.73
Potal adjustment scora
®or SRE | tems 0.68 0.56 l.00 0.71
otal distress score
Wfor PUP items 7 0.59 0.73 0.7i 1.00
B Al corrziations significant at p <0.0001, Z-taifed
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SUMMARY

Measurement of Air Traffic Controller Workload

fln order to determine whether or not the air traffic controllers'
differential paychologica, behavioral or physiological responsivity
on the job was related to their health changes, their differential
fworkload needed to be evaluated. Components of workload assessed
fwere:

'l) Peak aircraf+, the raw maximum number of planes coming
~under contro. within the 2 minutes before physiological
measuremuents were made;
2) Transitioning aircraft, a count of the number of planes v @
c¢limbing or descending in the few seconds before iuc phy-
silological measurements;
3) PFProposals, the planes expected to come under a controller's
legal authority;
4) Duty position, one of seven positinns: data or clearance )
delivery, hand-off or ground comtrol, radar or local con- ‘
trol, check-ride wonitor, training, radar coordinator, or
supervisor; or on break;
- 5) Sector Tyres, one of five types: arrival/departure, en-
route low, transition low, enrcute high, trunsition high;
6) _Percentage of air space not available because of military
operations or weather conditions.

'fOther workload measures were derived as follows:

1) HNormalized peak traffic, a measure reflecting the differ- !
ence between peak traffic at any place/time/position and -
the average peak traffic that could be expected for the
facility/sector/position at that time, allowing comari-
sons of men's responses to change in workload regardless
of facility, sector or pesition worked;

2) Maximum peak traffic,” the highest raw peak traffic count
recorded for a man during a fi=id study day;

3) Maximum normalized peak traffic,-the highest normalized
peak traffic for a man in a day,

4) Ranpe in_peak trafiic, trepresenting the fluctuation Iln a
man's workload for a day; _

5) Range in pnormalized peak traffic, representing the fiuctu-
atlon in normalized work loaq;

6) daxipum consecutive rime on position, the maximum nurber
¢f consecutive observation perieds during a day that a
man worked a Journeyman position without a break;




Total time on a working position, the 1umber of times,
of a possible 15 in a study day, that a man worked on a
journeyman position;

8) Training time, the amount of time a man spent during the

S5-hour study day in training developmantal controllers;

9) Training work, the peak traffic counts of the traince while

being trained by a subject controller.

fhese measures were transformed Into the following measures, each
fPepresenting some unique dimensions of workload for the day:

Paceload, the sum of raw peak traffic recorded for a

man during the day, maximum Peak traffic apd range in
peak traffi: over the day;

Normalized workload, the sum of normalized peak traffie,
maximum normalized peak traffic ard range in peak

traffic for a day;

Timeload, the sum of maximum ccnsecutive time on pesition
and total time on position;

Area workload, a measure of airspace load estimated by
nuaber of transitioning planes pius a weighted index ap-.
plied to the five types of sectors;

Time training, the weasure defined as a ccmponent of work-
load;

Work training, the measure defined as a component of work.-
load.

cause the workload of individuals varied from day to duy, an aver-

1)
2)
3
4)
5)

ij_e-aceloag, average normalized workload, average timeload, etc.
fvas calculeted ro characterize cach man's work acrosas 10 field

These Average measures were used in soma analyecs, while

Eifor other analyses, the 8pecific value of a variable at a particular
ffield visit was uged.

_tnm following findings emerged:

Paceload Increased, on average, by 50X over the course of
the study;

Paceload differed significantly apong the facilittes;

The oldest group of controllers tended to have a lower mean
paceload, but thera was no significant difference between
three groups clustered Ly leugth of exparience;

Facilities 41d not differ in average normalized workload,
23 expected vy design of the variable;

Nelither age nox: exparience gruuping Provided systematic
differences in normalized workload;
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Timeload differed at the different facilities;

Age and experience differences in timeload were not sta-
tistically conclusive;

Facilities differed significantly in amount of time spent
training; . .
The oldest and most experienced ATCs spent the least amount
of time in tra‘ning others; ‘
Trainees at the NYARTCC handled more aircraft than train-
ees at other facilities;

There was a tendency for the trainees of older and more
experienced controllers to handle fewer aircraft.
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7. Measurement of Alr Traffic Controller Workload

A major emphasis of this study was to examine air traffic
controllers on the job to determine if their differential psycho-
logical, behavioral or physiolegical responsivity on the job was
related to the development of health changes., Consequently, in
May ef 1974 we began studying men for five-hour periods during
randomly selected work days, measuring blood pressure, collecting
blood samples for hormone assay, observing behavior and noting
workload. At the conclusion of our field studies in July, 1977,
wve had completed 1,470 blood pressure studies and 1,156 hormone
studies yielding a total of 2,626 man-days of studies at work.

As some of these studies represented augmentations of the routine

L ten visits to the field and included a small number of highly

cooperative men, our basic data consisted of 2,570 man~days of
obgervation at work, resulting from the five studies of blood
pressure and five studies of endocrine variables. Since each
man-day consisted of five hours of observation ard three obser-
vations were made for each hour, a total of 38,559 concurrent
observatiosns of physiclogy and work formed the basis for our
assegssment of workload and responsivity on the job. For some
studies of workload alone, 2626 man-days of data were used.

Table 46 displays the number of field studies completed
for the participants. AS can be seen, almost all controllers
were gubject to at least ene field study, Those few who were
not had drupped out of the study or were ineligibla for field
studies by the time thar they were approached, On tne average,
6.2 days of observation were completed for the original 416 air
traffic controllars who volunteered for this study. More than
kalf of the controllers had six or more field studies complated
by July, 1977,

Workload was obgserved and measured,concurrently with mea-
surement of blood pressyre and collection of blood samples for
endocrine studies. Table 47 displays the number of participants
for whom blood pressure and endocrine field studies were com-
Pleted. Blood Pressure studies were compleced for mcre men than

Each field study included an assessment of eight possible
moods at the beiinning of the day (seé Section ITIB8). Alter
the ATC completed the mood questicnnaire, there were either
15 measurements nade of blood pressure or 15 collections of
blocd serum ar 20-minute intervalg. Each of these phystological
events took place two minutes after the evaluation of elght
different work variabies. A: the end of the study day, a cop-
trolier completed a 17-item “subjectiva difficulty" question-
naire that inquired sbout his opinion of the day's work dif-




Number of Field Studies

TABLE 46

Completed by Participants

VNumber of
Studies

0
1

~N

C W O NNV s W

Total Field Studles = 2570

Average Field Studies per Participant = 6.2

"Number of Men
Men Completing

% Of Original
k16 ATC Volunteers

27
389
367
347
325
289
263
229
180
123

58

6.5
93.5
88.2
83.4
78.1
639.5
63.2
55.0
43.3
29.6
13.9
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TABLE 47

Participants For Whom
Blood Pressure and Endocrine
Field Studias HWere Compieted

Number of Men % of Number % of -
Completing . Original of Men Original
Endocrine 416 ATC Completing Blood 416 ATC
Studies Volupnteers Pressure Studjes Volunteers
369 88.7 382 91.8
316 76.0 340 81.7
243 58,4 288 _ 69.2
158 3¢.0 249 59.9
63 15,1 162 . 38.9
tudies 1149 1421 E

BField Studies = 2570 Man-days
¥ Hours of Observotion = 12,850 Man-hours
observations = 38,550 Observations
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ficulties. A description follows of the workload variables that
were assessed by direct observation and thase that were derived

measures of workload.

Components of Work That Were Assessad

Peak Aircraft, a number of previocus studieg, including two
preliminary studies of thic research team, indicated that the

while controlling aiveraft), heart tate and observer-rated
stress (Hurst and Rose, 1978a, 1678b; Laurig, Becker-Biskaborn
and Reiche, 1971; Philip, Reiche, and Kirchner, 1971).

In these previous studies the unit of time during which the
maximum peak trzSfic wag observed varied from 1 minute to 10
minutes. The present research team conducted a Pilot study
varying the observation time from 2 minutes te 10 minutes at
l-minute intervals. We found that the peak traffic during a
Z-minute period of time was highly correlated (above -80) with
the peak traffic that would be observed in 10 minutes, Consge-
quently, for the purpose of thig study, peak traffic Wwas agseg-
sed in ten two minutes prior to a physiological measurement or
collection in order to allow the fielg technicians the oppor-
tunity to study more than one man per day,

Trahsitionipg_éircraft. Two published Studles alsgo sug—
. 3ested that the number of-trausitioning pianes, x.e., those
ascending or descending, might be a relevant objective index
of workload (Hurst and Rose, 1978a, 1978b}. These Studies
investigated the theoretical variables of Arad (1963, 1964a,
1964b), called control load variabjles. Although Arad's work
was primarily intended for the optimization of sector design
characteristics, we used hig formulations in a pilot study.
The pilot study included data from the sectors in the Neyw
York and New England Air Route Traffic Control Centers and
from all of the major IFR alrport towers in the continental
United States, The results of the pilot stydy showed thar

fact an inportant “Umponent of workload, Consequently, our
field studies also included a count of tha pumber of planes
climbing or descending (transitioning) in the fey geconds
bafore the physiological Rgasurements or collect;ons.

Piopesals. "Proposals” were coasidered to be a third
ruseible component of workload. These are the computerized

g i o
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flight plan reports receivec and posted at an air traffic con-

troller duty siation, and they represent those planes that can .
be expected to come under the controller's legal authoricy.

Altbough uo previous research has established the relevance

of proposals, our observations ia the facilities had tudicated

that at least some men experilerced inticipatory reactions when

thelr proposal board filled up. Consequently, our field tech-

nicians also noted the number of pPreoposals on che hoard fn the

seconds before the physiological measurement or collection.

Duty Position. The position at which a controller was :
working alsoc was ccnsidered a component of worl:load. Controllers
in air traffic control centers could be working any one of
seven positions: data, hand-off, radar, check-ride monitor,
training, radar coordinator or supervisor. 1Ip towers, coatrol-
iers could be working data, clearance delivery, ground control,
local control, check-ride monitor, training or supervisor posi-
tions. Observations in the fleld and preliminary analyses ind:-
cated that the data and clearance delivery rsitions were essen~
tially equivalent; that the hand-off and ground control positions
were essentially equivalent; and that tle radar and local con-
trol positions were essentially equivalent, Consequently, we
combined these positiong so that seven position cedes were avail-
able to be assigned each time a man was observed. Only four of
these positions were techaically working positions for Journey-
man controllers with direct legal responsibility for aircraft
Separation. When a man was on break (either in o out of the
control rcom) or when a man was not assigned a specific job task,
2 special code was assigned. The positions were aa follows:

Un bireak (in or out of the control room) or not assigned.
This position code was established to allow separate evaluation
of our continucus Physiclogtical measuras when a man was on a
working position and when he was not,

Data or clearancae delivggx. The data position required a
 ctontreller to remove propesal scrips from the computer and to
' ~update these as needed. The strips were placed in plastic hol-
ders and then Put on the proposal board, The clearance deli-
very poaition in a tower T=quired the transmitetal of instructions '
and air field data for takeoff and landing as directnd by the N
¢ local or ground controlier. In essence both the data and clear-
[ ance delivery positions were clerical. These were not journey-
' man positions since there was no legal responsibility for afr-

Hand-off or ground £oiutrol. The hand-off controller pro~
¥ vided the majority of radi- comrunications between sectors when ..
| an alrcrafe yuq leaving the legal control of one sactor and '
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entering the legal control of another sector.
lieved the radar control
the ground controller at
before and after landing

This task re-
ler of these communications., Similarly

a tower provided taxiing instructions

and relieved the local controller of
Communications with planes that were not yet in a legally de-

fined air space. Hence the hand-off and ground controller
positions were primarily communications positions without res-
ponsibility for the separation of aircrafr ip legally defined
ailr space, They were, however, Journeyman positions.

The radar position was the most
yman air traffic controller. He had

Chech-ride monitor. The check-ride monitor was a highly
responsible position assumed primarily by exparienced and highly~-
j - rated Journeyman controliers. The controller in thig poaition

[ was responsible for a sector bu

o the sector, but also to eval-
£ the controller actually providing

08 to prove hig mastery of the sector.
[This was a Journeyman position,

e ectox along with a non-journeyman con-
roller. The Jeurneyman controller provided oo~the-~job traip-
g for developuental controllers,

il.e., those who had yer o
Ve mastery of all of the sectors within cheir areas and
. had_to pPass the journeywsn afr r2ffic controller examina-—
Hot. The trainer wag legally responsible for separation of
affic within the gector at all times. In order 0 provide
Jpropriste training, howevar, it vaa hecessary that the
falder wllow zhe trainee

Sgme errors in Judgment or planning,
Hle making sure thae this allowance did nor become too gener-
8. Thiz was a Journeyman positiog. '

- Radar coordinator.
mon IFR Room ar Feuned

Thisg position, primarily found in the
Jar contru. lers ae sav

Y Alrport, entailed coordination of
eral sectors, The radar coordinatoy

i
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ﬂ"" an active separation responsibilicy and communicated both
hworking controllers and aircraft. This was not consid-
d 3 journeyman position since it was Supervisory, and a
Bar coordinator ¢id not have legal control of aircrafe.

Supervisorx. Occasionally men in the study were assigned
exporaxy supervision of an area. Although responsible for
B of the work within an area, the supervisor typically had

W direct responsibility for active separ rion of atrcrafr;
_her 4 man assigned to the terporary su, *{sory position

- primarily respomsible for maintaining wte staffing,
Nrations on break, meal schedules, and the wordinacion of
 personnel activities. This was not considered a journey-~
position since it was supervisory, and a supervisor did

Bt have ‘egal control of aircraft.

B Sector Types. Our preliminary work alao indicated that
B type of sector worked was a relevant component of workload

Jurst and Rose, 1973a; Hurst and Rose, 1978b). Five types of
jetors were identified.

Atrival/departure sectors were defined as those in which
Breraft were accep-ed from a local controllier at a tower or

Bt traffic was handed off to a tower or IFR room. The airspeed
B aivcraft in such sectors was relatively low. The number of
Breraft could become quite high. The area of airspace covered

W relatively small, and these sectors were low altitude,

A second type of sactor was an enroute low sector, defiped
B ® sector 1. which air Space extended up to 17,000 ft., and
Bthin which less than half the aircraft were transitioning.
ge¢ encnut2 low sectors had relatively greater numbers of air-
Ruft “lying at relatively s ow speeds in areas slightly larger
Ban rhese of arrival/departure sectors. Very often tine majo-
ity of traffic in these enroute low sectors was general busi-
88 aviation rather than commercial airliners since the latter
p7 much higher when they are enroute to their destination.

A third type of sector was the transitiocn low sector. The
msition low sector was characterized by altitude responsiyi-
fty below 17,000 £t., but withia which the majority of air-
aft were climbing or descending. Typically this was the gec-
Jr to which an arrival/departure sector would hand of £,

'_vhich less than halt the traffic was climbtng or descending.
pically these sectors covered thousands of square miles and

— L b e
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were concerned mainly with commercfal aircraft on designated
airways emroute to their destination at a defined altitude.

In contrast to the enroute high sector, a transition
high sector wag ong in which a majoricy of planes were climb-
ing or descending in the aleitude strata sbove 17,000 ft,
Transition high sectors also Primarily handled commercial
airline traffic and were responsible for thousawnis of square
miles,

Percqugge of Alr Space Not Available, Finally, as sug-
gested by Arad's work, our field techricians assessed the per-
centage of sector air 8pace not available for controlling be-
cause of elther military or weather conditions. Unavailable
air space was an important consideration for workload assegg-
ment, since the amount of airspace within which a controller
could maneuver alrcrafe affected his feeling of pressuyre and
activity. Since most pilots do not like to fly through bad

blocks normal air toutes and controllers must direct pilots

to other air space. In addirion, the military o~casgionally
blosl: off certain sections of airspace in order to conduct
military meneuvers. This reduces the amount of airspace with-
in which a controller can direct air traffic and increases
the density of operationa. ‘

These six variables were the main components of workload
which we decided to observe directly. A nwmber of other com-
ponents were derived from our fleld observations.

Components of Workload That Were Derived

Normalized Peak Traffic, a considerable amount of time
in the first year of the atudy was spent. in the facilities.
Two important observations were made. First, the air traffic
conditions varied widely among the facilic es, Sacond, the
controllers adapted to and reacted to their smvironments in
similar ways despite the different air traffic conditions.
Consequently, we concluded that we needed a measure of air
traffic that would be comparable across facilitf{es and would
reflect the observation that men's responges to air traffic
conditions were relative to what conditions they usually
encountered. The conditions to which they were accustomed

worked. Table 4B displays a comparison of the reak. traffic
among the different facilitias, Positions, and gector types,
confirming our obsdervations regarding their differing traffic
conditions. :
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The mean peak traffic was significantly different among
the diffarent facilities, poeitions, and sector types, ranging
from 1.18 at the Providence Tower to 4.38 at the New York Air
Route Traffic Control Center. The mean peak traffic varied
from a2 low of 3.51 at the hand-off (or ground control) position
to a high of 4.01 at a training position, and from a low of
3.20 on arrival/departure sectors to a high of 4.45 on en-
route low sactors.

To control for these systematic differences, we devised
2 measure that we called “"normalized peak traffic.” To accom-
plish this we computed the mean and standard deviation of peak
traffic for every combination of facility, sector type and
journeyman position in the entire series of field study observa~-
tions. All calculatinns were based on 2 minimum of ten ocbserva-
tions for each combination of the three variables. In cases
vhere fewer than ton cbservations were available for a given )
combination, we tosk the next higher order mean and standard
deviation. The order of importance for this special step was
facility, sector, and position from highest to lowest. All of

the statistics for the mean and standard deviation of peak B '}

traffic hy every combination of facility, sector, and position
are presented in Appendix I, Tables 46-52.

Using these statistica, we then calculated a normalized
peak traffic for each sample observation im a day. This ner-
nalized peak traffi.: was equal to the raw peak traffic of the
particular observatien minus the mean peak traffic, divided
by the standard deviation of peak traffic, where the mean and
standard deviation were thoge of the faciliry/sector/ position
being worked when the peak traffic observatiocn wdg made, as
in the following formula:

N2T = PT of chservation - Mean PT of Facility/Sect,/Pos,

S.D. P.T. of Facilicy, Sector, Position

kit ko S i o an gt e

If no peak rraffic obgervation wes made because the man was not
working ome of the Journeyman positions, then a missing value
was asaigned. This method of calculating a nomalized peak
traffic was the equivalent of calculating a standardized g
8core with a mean of 0 and a standard deviation of ore for

each of the 15 cbservations in a study day.

Therefore, the normalized peak traffic variable reflected
the difference between the peak traffic at a particulax’ point
in time and the average peak traffic that could be expected
for the facility/sector/position at that time. Since thege 5
normalized peak traffic measuras were standardized in thig e
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possible to compare men's response to change in
gardless of the facility, sector, or position they

'ther workload component variables were derived from
§ observations within a work day. _

8 Pesk Traffi~. The maximum peak traffic a man
ping the five hours of observation provided a measure
oun intensity of workload experienced. It was de-
highest raw peak traffir count reccrded for a man
eld study day.

im Normalized Peak Traffic. This variable reptesented
t normalized peak traffic experienced by a wan during -
Biit was defined as the highest normalized peak traffic
M5 but not fncluding missing values. If a man never

¥ journeyman position as previously defined, then the
Prnalized peak traffic was set to a missing value.

in Pesk Traffic. A man could have a day characterized
e total number of planes and a high maximum peak traffic,
little variability. 1In order to assess variability, we

gf range in peak traffic woriload measure as the highest
piic count minus the minimum peak traffic count for a

Bidy day, where the minimum was not a missing value. This
us an indication of fluctuation in & man's workload, -

11 Normalized Peak Traffie. Similarly, we defined
¢ in normalized peak traffic as the maximum normalized
jffic for the day minus the minimum normalized peak

fsf the day, excluding missing values. Thus the range

flized peak traffic represented the fluctuatior in stand-
R workload.

m Conrsecutive Time on Position. The arount of time
on a journeyman working position seemed an important

ot of workload., One measure of time on position was de-

o the maximum mmber of consecutive observation periods

al of 1%) during a study day that a man worked & Journey-

ion without a breek. Thus this variable could range

ro, when a man never worked a journeyman position, to

M, vhen a man worked five hours straight without a break.

E
ftal Time on a Working Position. A ‘second method of evaly-
tine 28 & component of workload was the mmber of times,
salble total of 15 during a study day, that a maa worked

Journeyman position., This variable could also range from zeroc
teen,
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Training Time. OGne of the questions to be answered in
accordance with our contract was whether or not training im-
posed a particular stress upon controllers. Consequently, we
devized two measures of training load. The first measure was
the amount of time rhat a man spent doing live traffic train-
ing of developing controllers during the five-hour study day.
This numbter could range from zero to fifteen, representing
zero to three hundred minutes.

" Iraining Work. We alsc assessed the amount of work accoo-
. plished at the training position by using the peak traffic
" counts of the trainee. This was done by summing the peak
trafffic reading only for those sample observations for which
the subject controller's position was that of training.

For both the training time and training work variables a
missing value was assigned if the individual never worked a
journeyman position. If a man worked at any time on a journeyman
pesition but did not have any sample observation in the train-
ing position, then the training time and training work variables
were set to equal zero rather than a missing value.

Summary Work'oad Measures

The assessed and derived components of workload required
evaluation and organization into one or mOTe measures represent-
ing workload for the day. Our measures of workload needed to
account for absolute level, duration and variabllity i{f we were
to demongtrate any relationship between workload and the level,
duration and variability of physiological rasponees to worklead.
As a consequence of these considerations, =ix major surary
i ®easures were deviged,

A large number of preliminary analyses were conducted in
I order to reduce and combine the workload componenta into the six
| MEMATY weasures presented and discussed below.

Paceload. Ficeload was dsfined as the oum of 1) raw peak
- traffic recorded during the 15 2~minute obaervation pericds of
i a man’s gtudy day, 2) maximum peak traffic and 3) range in peak
} traffic over the ntudy day. This measure fncluded an assessment
. of the abaclute mignitude of workload, @ measurs of the highest
i absolute magnitudu, and a measurs of variability,

Table 49 displays a comparison of pacelcad smong the facilities
E in the study in two random aplit-haif samples. For these analyses
| the man-day was the unit of observation and the entire set of 2800+
i pan~days wze randomly split {nto two. This method wha used to in-
j sure that any significant resulcs were replicable. -
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TABLE 49

Comparison of Paceload
Among Facilitiesw®

RANDOM SPLIT-HALF SAMPLE #1 (N=1302) _ )
' SMALLER
NYARTCC BOSARTCC BOSTON TOWER  NYCIFR FACILITIES
636 340 78 164 B4
P Ak
teload 58.19 28.73 30.14 37.26 18.58
j 2i.99 13.73 15.12 14.39  8.23 . )
Fu214.99 df=4,1297 p < .0001 ;

RANDOM SPLIT-HALF SAMPLE #2 (N=1304) P
SMALLER :
NYARTCC BOSARTCC BOSTON_TOWER  NYCIFR  FACILITIES )
635 348 81 164 76
' 59.65 . 29.97 28.24 35.52 22.58
24,58 1,03 - 11.34 14.19 11.06

F=187.29 df=4,1299 p<.0001

Prilable man-days were used, Including sixth visits, N=2606, for which ;
pad could be calculated. !

R s 5 o e b

pnset, Otls, Providence, Bradley. .

' tload » the sum of raw peak traffic recorded while a men was on a Journeyman

rking position, maximum peak traffic and range in peak traffic over the
udy day.

— - e e,
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There was a significant difference in the paceload among
the different facilities, the New York Air Route Traffic Con-
trol Center (NYARTCC) being certainly the busiest facility in
the study in both sets of analyses. The New York Common IFR
(NYCIFR) was the second busiest facility. The Boston Tower
(Logan) and the Boston Air Route Traffic Control Center (BOSARTCC)
were apprudimately equal in their paceload and finally the
- smaller facilities were substantially below the other facili-
ties in their average paceload.

Although expressed in units of planes, the paceload,
such as 58 plaunes at the NYARTCC, repvesents an index of how
much work and how variable the work wz3i in each of the facili-
cles rather than an actual number of aircraft controlled.

Table 50 displays compiriscns between controllers of three
age groups and three sxpertemts groups in two random split-hali
analyses. In both an:lyses there was a significant rendency
for the oldest group of controllers to have a lower meam pace-
load. On the other hand, the difference in the mean paceload
between three experience groups was not sipnificant. The amount
of work accomplished during study days appeared, therefore, to
be more an sge-related then experience-rela~ed phenomenon.

Figure E displays the change in paceload over the course
of ten chronological field studies. The vertical axis repre-
sents paceload; the horizontsl axis represents the visit num-
bers in chronological order. The nrmbers at data point on the
graph represent number of ren included at that point. As can
be seen in this figure, paceload decressed cser the first three
field studies and slowly rose to more than 60 alrcraft, repre-
senting greater than 50% increace in average paceload over the
course of the study,

It could be argued +that the change in paceload over time
reflected differences in the between-visit intervals for the
men. However, the graphing of days after intake into the study
againac field visits (Pigure F) showed a near-linear relation-
ship between visits and days elapsed, indicating approximately
equal intervals between viasita. Therafora the displayed change
in paceload aver the course of the study vepresents a real
change in paceload over the len visitas, not =zn artifsct of
widely different times between field visits.

2) Normalized Workload. The primary reasou for deviaing
8 nornalized workload measure was to enable us to compare work-
load across facilirtles in spite of their different envirorments.
Rormalized workload was defined sz the sum of nommalized peak
traffic, maximum normalfzed peak traffic und range in peak traffic.
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TABLE 50
Comparisons of Pace oad
Among Age and Experience Grougs g
ﬁ‘. “~
Random Spiit-Half Sample #1(N=1302)
Age(Years) Exgeriencngearsz

25~ 34 35-38 39-49 3-7  10-14  15-20
kb 392 469 430 493 379 -
g oax . o
Reioad 45,70 45,23 40.33 L. 73 4, 32 41,46 . g
E 2330 37—y 24,16 22.92  23.04
F=7.37 df=2,1299 p<.001 F=2.31, df=2,1299 p< .10 L '-
Random Split~Half Sample #2(N=1304) ) fig
Age (Years) . Experience(Years) : % i F&
25-3% 35-38 39-49 3-7 10-14  15-20 !IH
. o ' _ :I:;
E ftion i i
b5t 4ok hyg L6o 461 383 f
b k& i 1 h‘
t keload 46.57  45.00  42.67 45.92  W4.59 42,97 i ;
| : : . i

| 25.96 23.02 25. 41 24.92  23.47 25.77 !

| Fu2,82 df=z, 1501 p<.08 ’ -F=1.49 dfw=2,1301 p>.20 :

b

: allable man-days \iere used, including sixth visits, N=2606, )

lch pacaload couid be calculated.

d « the sum of raw peak trafi’lc recorded while a man was on a
‘ yn\an working position, maximm peak traffic and range in peak
¢ over the study day.
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L The normalized workload variable was ¢

i score from (mean = 0, standard deviation = 1) and then was con~

f verted o a ccale where 500 represented the mea: normalized work-
i load across all men and all visitg, with a standard deviation of
g 50.

alculated first in a standard ' Do

_ Table 51 displays a comparison of normalized worklo-d among

- facilities in two random split-half samples of over 2500 man-~days
g of observation. In both samples, as expected, there wag no signi-
¥ ficant difference between facilities; an average normalized work-
¥ load 41 one facility was equivalent to the average normalized

t workload in another facility. ‘

. Table 52 displays a comparison of the normalized workload
jamong age and experience Broups. Again the analysis was done as
{two random split-half samples. In the first random sample there
fwes neither a significant difference in the normalized worklcad
ihetween three dge groupa nor between the three @Xperience groups.
[0n the other hand, the second sample indicated a significant dif-
iference in both age and experience groups, whare in both cases
the middle of the age range and the wmiddle experience range g
Whowed a significantly lower normalized workload. However, simse ‘ }
these resuits were not replicated In the two random samples, they
pay be regarded as chance variation. We concluded that *here was
o systematic evidence of either older men exceeding youuger men
Pr the reverse in normalized workload over their entire period of

Rime in the study.

The normalized workload acress 10 field viasits in chronolo~
Heal order is graphed in Figure G. As can be Secn, the normali- .
jpd workload decreased over the first three visits and increagsed P
per the remaining seven visita. Although this graph is of nor-
Blized workload, it is very similar to the paceload graph de-
Heted in Figure E. The normalization procedure did not alter
fhe changing trend in workload over ten consecutive field visits.

T e Ak Ak ) vmar

. 3} Timeload. The variable, "timeload,"
| number of preliminary analyses ind
baponents of workload, maximum cong
ptal time on poeition,
the other components

was deduced from
icating that the two time
ecutive time un position end
were relared more to one arother than
of workload. Consequently, timeload wag
mputed as the gum of maximum consecutive time on position and
tal time on position. The resulting numbers sre in units of
=ainute perioda, such that a timeload of 10 represeats ten .
gruinute periods or a grand total of 200 mi)nﬁtes. ‘

t. - Table 53 displays
pilities in the study
puificant difference in

4 comparison of the 'timeloads among the
- Both split~half samples produced a
the timeload measured at the facilitiles.




TABLE 51

Comparison of Normalized Workload
Among Facilitias®

Random Split~Half Samples #1 (N=1302)

BOSTON SMALLER
NYARTCC = BOSARTCC TOMER NYCIFR  FACILITIES*=
636 340 78 164 84

497.93 498.14 503.22 501.58 499.72
53.21 by, 25 50.26 46.61 38.87
F=.95 df=4,1297 p>.50

Random Split-Half Sample #2 (N=1301)

SMALLER
NYARTCC  BOSARTCC BOSTON TOWER  NYCIFR  FACILITIES
633 348 81 163 76

503.53 499.69  496.91 498.76  507.82
55.90 45.87 (34.84) (43.60)  46.18)

F=.94 df=k,1296 p>.50

fpvai lable man<days were used, Including sixth visits, N=2603 , for
i normalized workload could be calculated.

nset, Otls, Providence, Bradiey

firnaiized workload = the sum ¢cf normalized peak

traffic, maximum
prnal ized peak traffic and range In peak traffic '
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TABLE 52 193 ' R

Comparison of Normalized Workload _
Among Age and Experience Groups# o .

Random Split-Half Sample #1(N~1302)

Age (Years) Experience (Years)
25734 35-38  35-49 37 1o-1h 7530
bon Days 441 392 469 430 493 379 5
500.32  k95.85 498,35 496.95 498.56 499,38 ;
49.07 48.48  49.83 49.48 148.28  50.03 j
F=.86 df=2,1299 p>.50 Fu.26 df=2,1299 p> .50 g

Random Splic-Half Sample #2(N=1301)

Age(Years) Experience (Years)

25-34 35-38  39-49 37 10-1h 15-20

449 403 449 458 W60 383

R Y

L.
|
506.47  498.41 500.0 506.66 498.02 500.34 !
i
50.08 50.34% 5§.59 50.11 49.38 52.82 f

Felps df=z,i258 P<.05 F=3.55 dfw2,1298 pP<.03

le_man-davs were used, including sixth visits, Wm2603, for
lized worklcad could be calculated.

fworkioad = the sum of normalized peak traffic, maximum x
Lpeak traffic and range in peak traffic,

P
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FIGURE G

CHANGE IN NORMALIZED WORKLOAD
CVER TEN FIELD VISITS

I T T T T T H 1
2 3 4 5 6 .7 8 9
Visit #

Mote:

The number sbove sach dats point is equal to the

nuriber of man-daye used to compute the aversge
normalized workioad at each visit, o




TABLE 53

Comparison of Timeload
Among Facilities*

B Random Spiit-Half Sample #i(N:l}OZ)

195

SMALLER FACILITIES#»

NYARTCC  BOSARTCC JOSTON TOWER  NYCIFR

Bation Days 636 340 78 164

84
13.79

| Bireloadts  15.66 11.87  13.21 13.96
: 4 3.16 3.71 3.72 3.49

F=70.54 df=4,1297 p <£.0001

Random Split-Half Sample 22 (N=1304)

NYARTCC  BOSARTCC BOSTON TOWER  NYC! FR

3.75

SMALLER FACILITIESH*

e of

635 348 81 164

Pvation Days 76
15.50 12.28 33.51 ,12.‘!8 12.12
3. 46 3.75 3.69 3.66 3.42

F=49.97  df=k,1299 p< 0001

i

Jpload could be calculated.
pprset, Otis, Previdence, Bradley

g position,

w

'available man-days were used, Including sixth visits, N=2606, for which

reload = sum of maximum consecutive time on position and the total time

bt
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 The New Tork Air Route Traffic Control Center had the highest
;lgan timeload. The Boston Tower, the New York Common IFR Room
§ and the smaller facilities had approximately equal timeloads,
 and the Boston ARTCC had the lowest mean timeload.

Table 54 displaya a comparison of the timeload among the

I geveral age end experience groups. The results for the first

i random split-half sample indicated that there was a significant
i ‘difference between both age and experience groups. The oldest
F and the mcst experienced groups had significantly lower time-

} losd, However, the second random split-half sample indicated

} that this result may have been spurious since there was no signi-
¢ ficant difference between the age or experience groups on the
timeload variable. The same trend was, however, apparent in

- the second sample: the oldest group and the most experienced

} gtoup tended to have lower timeload.

The mean timeload over 10 chronological field visitas is

} graphed in Figure H., As with the paceload and norwmalized worke-
- load variables, timeload decreased from the first to the second
" visits, but while workload continued to decrease, timeload began
t to pickup between the second and third visits. The remainder

. of the figure shows that timeload generally tended to continue

| increasing over the remaining field studies, '

'
)
!
¥
‘-
+
|4
H
1
I
7
H

‘ Comparison of Figure H with E and G shows that the total

. amount of time men spent on position and consecutively on posi-
j tion increased very rapidly in advance of chenges in either of
§ the traffic workload varisbles. Timeload was characterized by
rapid rises followed by a leveling off, which would seem to sug~
| gest an adaptation. It would seem that the men spent more time
! on poaition to copz with incressed traffic, but after a while,

. their time on position leveled off, perhaps indicating greater
efficiency. After o while at the seme timeload, the traffic
vorkload increased sufficiently to cause the men to increase
their time or position again, after which it leveled off.

! 4)  Arad Workload. Analyses reported in two previous studies
f . csused us (Hurst and %use, 1978a, Hurst and Rose, 1978b) to de-
cide to calculecy » summary measure of workload based on the
formulations of Dv. Arad, a physicist who worked with the FAA

to develop a theccetical frumework for assessing what was called
airspace control load (Arad, 1963, 1964a, 1564b). The previous
tvo atudies used data from all of the sectorsz involved in the
present health charge study snd in addicion, from all of the radar
rooms at major ajrports in the U.S5. The results of those studies
indicated that Arad airspace load '/as best estimated by the number
of transitioning aircraft plus a wiighted index applied to the

Tl
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TABLE 54
Comparison of Timeload
Among Age and Experience Groups* . ' Com
Random Split-Half Sample #1{N=1302)
Age (Years) Experience (Years)
25-3k 35-38 39-49 3-7 10-14 15-20
fon Days 441 392 469 430 493 379 - ”
- 1 4
load #* 14.50 1h.59 13.56 4. 48 14,35 13.65
3 3.55 3.79 3.88 3.56 3.8 3.82
F=10.34 df2,1299 p<£.0001  Fe5.56 df=2,1299 p<.005 i
Random Split-Half Sample #2 (N=1304} }
Age (Years) Experience (Years) i
25-34 35738 39-49 3-7 10~14 15-20 :
o Days 451 404 49 . h6o 461 383
foad®s 134 3423 13.82 1427 1422 13.88 1
3 ‘ i
3.86 31.88 3.76 3.88 3.68 1,96
F=2.27 df=2,1301 p>.10 . F=1.51 df=2,130" p> .20

'!e man~days were used, including sixth visits, Nez606, for which
jcoutd be calculated.

e o

f sum of maximum consacutive timm on position and the total time

il e
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five types of sectors. The results showed a significant rela-
tionship between our simplified Arad airspace load and his air-
space load calculated from complete data. €onsequently we
attempted to use the simplificd Arad workload measure in the
health change study.

The weights applied to different types of gsectors, how-
ever, included a ~12.84 for arrival/departure sectors because
they tended to have very aimple traffic patterns with tany air-
- ¢raft, wheress other types of sectors generally had fewer sire
craft and mere complex air traffic patterns. Because of thig
fact, the regression analysis gave a negative welght to arrival/
departure sectors. The results of this negative welght on the A
overall calculations can be seen in Table 55. . - ;

Table 55 displays a comparison uf the Arad workload across
facilities in two random split~half samplec of all man~days of
cbservation. Both analysecs indicated a significant difference 5
in the Arad workload in the various facilities. lowever the . 5
difference seems primarily related to those facilities with many :
arrival/departure sectors compared to those without meny arrival/
departure sectors. The Boston Tower, the New York Common IFR
Room, and the smaller facilities all have a predominant pumber
of arrival/departure sectora and their Arad workload Reasurenents
vere high negative numbers, whereas the renters had high postitive ¢
vorkload measures. These results indicated that the simplified A
Arzd workload computation probably would not be useful in the
Present study, since it was unaccepiably biased by the weight for
arrival/departure sectors,

s E
L -

P TV R

E Table 56 displays a compazigon of Arad workicad across age

| and experience Eroups in two random split-hglf satples. The
results show no systematic significant differences betweer aga
groups or experience groups. In fact the bPattern of results
is not even repeated from one sasple to the othear. Again, these
results suggested that the Arad workload measure was not parci-

b cularly useful because it varied so much from cne sample to anothar

| and in addition, was highly influenced by the proportion of

b arrival/departure sectors in facilicy. Therefore, we decided

. DOt to use the Arad measure in continuing anslyses.

T T e 8 L

5) Time Training. Another one of our swmary measures was .
4 derived compouent diacussed earlier. The eamount of time spent ] '
in tratning during a day was congidared both & component of work- :
load, and a SURBALY dusessuent of g particular type of work. It :
vae used in toth ways. Tahle 57 displaye a comparisen of tima i
training across facilities in two random wplit-half samples of !
all man-daya of observation. The enalyses replicated one another l
1

and showad that there wers sigrificant diffarences in the amount




TABLE 55

Comparison of Arad Workload
ACross Facilitiesk

Random Split-Half Sample #1 (N=1102)

BOSTON SMALLER
: NYARTCC BOSARTCC Towen NYCIFR FACILITIES**
jtion Days 636 340 78 164 84
bod :
o 217,96 L3408 -803.49 -1035.16 -807.62
' 1032.42  374.04 514,37 3546.78  533.28

Feb1.52 dfsb,1297 p~.3001

Random Split-Half Samule #2 {N=1304)

BOSTUN SMALLER
NYARTCC  BOSARTCC TOWER NYCIFR  FACILITIES##

_1:; of | .
Betion Days 638 348 81 164 76
ad -
Rad ftas 239.59 L5k, 22 ~753.07 ~1U50.37 ~759.06
' 1072.68 _ 394.5g 416,10 3420.21 81341
Fe45.39  afk, 1311 p < .0001

vallable man-days weare used, including sixth vislts, Nw26G6, for which
rorkload could be calculated.

Pset, Otls, Pravidence, Bradley

B workioad « number of transitioning alrcraft pius a weichied [ndax
jlied to the Five types of sectors. .
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TABLE 56

Comgarison of Arad workload

Across Age and Experiencs Groups#

Random Splft-HalfVSample #1(N=1202)

Aée(Years) . Ex eéience Years)
25-34 35-38 33-49 3-7 10-14 15-20

boays  ui 392 469 430 493 379
-25.60  37.51 -33.36 61. 49 113,95  47.67
4372.10_ 948.91 _ 876.90 928. 48 2257.68 886,91
Fe.26 df=2,1295 p>.50 Fe1.81 df=2,1239 p<.26

Random Spilt-Half Sample #2(N=1304)
Age(Years) R Experiance (Years)
3% 3538 39-43 7 10-14" " 15-70

bays 4 404 449 460 461 383

1 33.48 2347 -18.99 _ ' 41.36 -123.97  148.83
901.09 996.38  2229.8% 888.90__ 2280.03  959.37
Fa,17 dfez2,130] pP>.50 F=3.40 df=2,130! p<,04

:_Vlillhhe man-days were ysed Including sixth visits, Nw2606.
phich Arad workload could ke calculated.
worklosd = number of transitioning alrersf

t plus & welghted
fappiled to the five types of sectors.

T
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TABLE 57

Comparison of Time Tralning
Accoss Facllitiesnw

Random Split-Half Samole #1(N~1302)

. BOSTON SMALLER
NYARTEC BOSARTCC TOWER NYCIFR FACILITIES**
of ’
rvation Days 636 340 78 164 84
1 Time
g Ax¥ i.91 62 1.32 1.01 268
3.15 1.61 1.83 2.11 1.62

Fu15.54  df=h, 1297 p<.0001

Random $Split-Half Sample #2{N=13G4)

TOSTON " SMALLER
NYARTCC  BOSARTCC TOWER NYCIFR  FACILITIES#*
Bor of ‘
rvation Days 635 348 81 164 76
h Time -
ining % 1.84 AL ¥ 142 1.14 58
" 3.30 1.31 2.00 2.46 1.70

Fe16.98 df=4,1299 p<,0001

'I svailable man-days were used, Including sixth visits, N=2606, for which time
jaining could be calculated,
uonset, Otls, Providence, Bradley

ime training = tims spent in training developmental controllers, with the units

ging from 0 to 15, rapresentiag 0 minutes to 300 minutes (all 5 hours of
pervation on a study day).

i AL Bt e B i
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of time spent treining in the various facilities in the study.

Men in the Boston Air Route Traffic Control Center and in the
gmaller facilities spent a significantly lesser amount of time

f-training than men in the other facilities. Men in the New York Air

Route Traffic Control Center spent the most time training. '

Thc rasults in Table 57 indicate that the men spent anywhere
between 20 minutes and 2 hours training contrellers on the job each

.f day. Clearly, training developmental controllers on the iob was an

importact ard common task for af- traffic controllers, particularly

2 in the buaier and larger faciliiies,

Table 58 displays a comparizon of tire training across age and

- experience groups.  The oldest and the most experienced ajr traffic

controllers spent the least smount of time in training developmental
controllers., i

These results were consisrent and replicable and wers somewhat
surprising since cur expactetion was that older and more experienced
controllers would be the enes providing training for the new develop~
RBeatals. However, our resulta suggest *uhat this was not tyue. A
number of reasons could be posited for this finding. Results pre-
sented elsewhere in this study suggest that training is a difficulr,
arduous and disliked ‘task for many contrecllers, and 1t may greatly
tax the controller's abiliries and flexibiltcy. Further, senior con-
trollers may see this as a task for younger controllers dul to these
factors. Hence oldc- controllers may avoid ttaining. However, wa
do not really know the reasor for thase findings.

6) Hork-‘rrainingc The mmount of work training alsc was both
a derived workload component and & sumary measura, We calcularad
the amount of work while training as the simple sum of peak traffic
controlled by the traines while the observed controller was provid-
ing the tratning,

Table 59 displays a comparison of the mount of work while
training at the varlous facilities in the study. Again tha snaly-
383 were accowplished in two random split-half samples in ordar ta
test for replicable effects. The results show that trainees at the
New York Air Route Traffic Control Center handied s aignificsatly .
larger number of aircraft than irainees at the othur facilitfes in
the study. The Boston Towar and the New York Comuson IFR Room han-
dled somevhat leas traffic while trainees at the Boston Air Routa
Traffic Conirol Center and 4t smaller facilities handled tne fewest
number of gircrafe.

Table 60 shows the coaparison of the arount of work while
training acroas the s3¢ #nd experience groupr of the obhserved cop~
trollers giving the rtraining. Theve wes a significant difference

el
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TABLE 58

Comparison of Time Training
Across Age and Experience Groups*

Random Sp!it-Half Sample #1{N=1302)

F=8.52 df=2,1299 p<£.0004 F=6.55 dfe2,1299 p<.002
Random Split~Half Sample #2(N=1304)

—Age(Yaars) Experience{Years)
ber of ' "
Phservation Days 451 Loy k4o Lec k61 383
Jean Time
Elraining #x 1.45 1.32 1.02 1.50 1.23 1.10
2.82 2.86 2.4 2.83 2.75 2.46
Fw=2.00 df=2,1301 pL£.1§ F=2.44 df=2 130] p<.10

’AII avallable man-days wera used, including sixth visits, N= 2606 s for which
R time tralning could be calculated.

:Tlme tralning = time spent In trainlng developmenta!l controllers, with the
8 units ranging from 0 to 1S, representing 0 minutes to 300 minutes (atl £ hours
¥ of observation on a study day).

bl

-

Age (Years) Experience (Years)
25-3h  35-38  39-4g 3-7  10-14  15-20
mber of A -
servation Days  4a1 392 469 430 393 379
an Tine : |
§raning ++ 1.51 .62 .92 163 1.37 .o
2.79 L 2.22 2.87 2.8  2.33

e Gt e e e S5 2 i o SR et ™ | a2
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TABLE 59

Comparison of Work Training
Across Facilities*

Random Split~Half Samgie #1{(N=1302)

BOSTON SMALLER
‘NYARTCC BOSARTCL TOWER NYCIFR FACILITIES#*
MNumber of
Observation Days 636 340 78 16k 84
Mean Work 8.50 1.78 2.50 _ 3.35 .86
Training™** _
S.D. 16.52 5.07 .02 7.65 2.39

. F=23.09 df=4,1297 pL 0001

Random Split-Half Sample #2(N=1304)
BOSTON SMALLER
NYARTCC BOSARTCC TOWER NYCIFR FACILITIES**
Number of
Observation Days 635 348 81 164 76
Mean Work .
Trainingo * 8.33 1.29 3.19 3.61 1.18 3
s.0. 16.13 4.03 5,67 8.28 3.93 !

F=23.83 df=4,1293 p<,0001

*All available man-days were used, including sixth visits, N-2606_, for which work g

training could be calculated. ' : ;
**Quonset, Otis, Providence, Bradlay. _
***Work training = sum of peak traffic controlled by the trainee while the observed
controller was providing the training. : j
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TABLE 60

Comparison of Work Training ‘ N
Actoss Age and Fxerience Groups=*

Random Split-Half Sampie £1{N=1302)

Age{Years) Experience(Years)
7534 35-38 39°45 37 10-14 15-20

bn Days  hb1 392 469 430 493 379
5.88 6.67 3.42 6.58 5.30 3.61
12.57 14,91 10.07 13.93 12.88 10.29

F=8.11 df=2, 1299 p<.0006 Fe5.68 df = 2, 1299 p=<.004

Random Split-Half Sampis #2 (N=1304) ’ ‘ J
Age(Years) Experience (Yeérs)
25-3% 35-38 39-49 3-7 10- 14 15-20

b oays 451 Koy Whg 460 461 383
5.30 5.06 4. 50 5.88 4.99 4.37 o
i
12.94 12.60 11.548 12.62 13.04 11.10 §

F=1.67 df=2, 1301 p<.20 F=1.61 df =2, 1301 p<.20

hallable man-days were used, including sixth visits, N=2608,
hlch work training could be caiculated.

_raining = sum of peak traffic contr.!led by the trainee while
served controller was providing the tralning. *

vl
s
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betweer the age and experience groups in how much traffic their

trainees controlled. One of the analyses shows that the differ- : .
ence was highly significant in that older and more experienced

controllers did not have their trainees handle as many aircrafe.

The second split~half analysis showed the same general trend al-

though it was not statisticslly aignificant. Consequeatly, we can

say only that there wasg a tendeney for the trainees of older and

more experienced controllers to handle fewer aircrafe.

The difference in the number of aircrafr. handled by the train-
ees of controllers in different age and experience groups can be

of particular components of workload as previously discussed. Con- j )
siderable effort waa expended in learning how to assesa peak traf~ '
fie, transitioning planes, weatter, and so on. Befora we began the

We coaducted a4 final series of 99 observations with 4 medical tech- :
niclans and the sendor investigators of this. study, The dintraclass !
reliability coefficients ranged from .93 to .99 for the angessments :
of pesl traffic, transitioning traffic, Proposals, percent of wea- !
ther or military blockage, sestor classifications and position !
classifications, Consequently we can be reasonably sure that the

components from which the SumDATry measures were derived were reli-
ably asscssed.

As medical techniciang Joined or dropped from the study team,
Rew tech.iclans were trained to the same steandards. No one vas :
allowed to make formal field &8seamments until he had a demonstra- ' i
ted rellability of over .9 with the continuing technicians and in ;
particular with the chief medical technician. Typically this train- i
ing took approximately & mouth since a new techmician had to becoga
familiar vith the terminology and the reading of the rader equip-
ment to make the Agsessaents correctly.

The surmary workload Rmeasures themaelves were based oot only
on the directly gssessed vomponents of worklosd suck as the obsorved
peak traffic but also on derived components such ae maximm pesk
traffic, calculated by computer and therefora entirely accurata.

l s
Pl ik e
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: Another question of sume concern was the stability of workload.
} We were interested in whether or not the amount of work performad
I was consistent over time for individuals,

Table 61 displays the correlatlons between paceload, normalized
 workload, timeload, time training and work training over the fir..

| three visits. Paceload and timeload were significantly related from
| ¥isit to visit for individuals. Time training and work training

f were only marginally stable between the first two visits. Finally,

i normalized workload was not significantly correlated from visit to

[ visict.

3 Considering the differences presented earlier between fac{li-
~'tles in paceload and timeload, and the inconsistency of normalized

{ vorkload from visit to visit, we concluded that the relative con~

{ stancy of the paceload and timeload messures from visit to visit was
| primavily the result of the constancy of traffic conditions and tize
? required to handle the traffic in the various facilitier The corre-
j lational cesults shown in Table 61 reflected the constancy of en-

. virommental conditons rather than the conatancy of workioad for in=-
¢ dividuals. Once we took into account the syatematic differences
- between facilities in peak traffic and the amount of time worked,
there was no association of workload from visit to visit (e.g.,
using normalized workload). However, some individusls were none-
theless relativaly consistent.

To obtain tha best snd most stable measure of workload per-
formed by individuals, we devised variahles vhich represented the
average workload across all of the field studies. of a givea indi-
vidual. These variables gave the best estimate of the average
apount of work perfomed by an individual even though the work per-
formed on given days verisad considerably. In later sections of
this report, the reader will occasionally mote varisbles called aver-
8ge paceload, aversge normalized workload, average timeload, and so
forth. These averasge seasures of summary workload refer to the avar-
age across all field studies for Eiven individuals. 1Tu other sec-
tions of the report, the notation might be normaiized workload visit

r Visit 2, vieit 3 and mo forth. 1In thesa cases the worklozd mea-
s.res spacifically refer to a yiven observation day and not to the
entirs serieo of field studies.

Belaticnahip Between Workload Varisbles

Table 62 displays the correlatifous Letween the sumary workload
measures at the first and second ffeld studies for blood pressure.
The results were espentially the same for both visits and hence the
relationahips were highly reliable.

Normrxlized worklosd was significaatly related to.paé‘aload and
work Ireining. It was not siguificantly related to timnlosi or tine
training. Hence normalized workload was mogt clearly relsted 1) the

- ,_‘--' i AR AT o
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Worklcad Measuras

TABLE 61

209

Stabllity of Summary Workload

Across The First Three

First Seudy
With Second

Fiald Studies

Correlacions
prreragcions

Second Study

Mith Third

First Study
Yith Third

Paceload ! JGgRk T T RTINS
Kormalized

Work load .10 .10 .08
Timeload 3 L 27 Hkk T pyT.
Time Tralning® J12* .09 .08
Work Tralning 2 L2 h% 11 .03

* p< .05, 2-talled
*% pc .01, 2-tailed
*tx p< 001, 2-tafled

N = 278 - 329
2 N =280 - 331
3 N = 280 -33
L N= 238 -340
5 N = 288-3k0

O, . T e




;I) Norms11zed Workload
‘_‘.'2) Paceload

(3) Tineload

(1) Time Tralning

(5} Work Training
T

Pik pe 01
:*** P< '001

(1) Hormalized Workload
;(2) Pace load

1 {3) Timeload

{4) Time Traleing

= (3) Work Tralnlng

[.* p <.05

[ *% p< .01
| w4k pe 001

TABLE 62

Correlations betwaen
Summary Workload Heasures

Firse Visit, Me373

(1) (2) (3)
1.00

LS7%k% 1,00

-.0h E2kRk 1.00
.00 L 20%% 2hhn
.iz* L32%An «20%%

Second Visit, N=138

ffgo (2) (3)
.60%* 1,00

.05 L59kra 1,00
.05 21 22ek

J26%% hlphn P 20%k

(4}

1.00

LG2%A%

(4)

1.00
Blyran

(5)

1.00

(s)

1.0)

Ak S U S kSt Mg S 0
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amount of work performed and not to the amount of time a man had been
sitting act a position. :

On the otker hand, paceload, whic!: was based on raw peak traf-
fic measures, was significantly related to every other measure of
workload. The strongest correlation was with normalized workload,
but it was as strongly correlated with timeload. Hence, paceload
had two major dimensiona, the amount of work as well as the zmount
} of time being worked. Faceload ulso was related to time spent
f - training and work training, both of which r:Juld be components of

‘paceload on days that a man, 1n fact, did training.

Timelosd was significantly related to paceload, time training
and work training, but not to normalized workload. It was most
highly related to paccload and had a low magnitude correlation with
tine training and work training. '

Work training and time training were vefy highly correlatced
with one another but they were only slightly rzlated to other mea-
sures of workload.

These correlational results indicated that the workload mes—
gures were 1elated to ome another, but they were not so highly re-
lated that any one could be used as the sole measure of workload.
Rather, each of these swmary measures represented some dnique
dimension of overall workload. Consequently, throughout the re-
nainder ot this report, these summary workloai measures will he
evaluated #9 seyarate indice’ of the amount of work a man performed.

As noted esrliar, for some purposes in this atdv, -we have
uaed the average normalized #orkloal, the average pacelcad and the
average timelcad for men over as many as 10 or as few =8 3 field
visits. These saversge suomary workload meagures provided relatively
steble indices of .wow much work a man did on the avecage. Other
analyses used the normalized workload, paceload and tireload for a
given f£ield visitc with Jefined characteristics. In these instances’
the actval value for the particular field vicit was used.

T ks Lo SR A b e
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SUMMARY

Psychological and Behavioral Measures at Work

To ascertain whether or not moods of the ATCs at the beginning of
a work day were related to, or modified, work performance, behav-
loral or physiological respouse, a highly reliable instrument for
mood assessment, the Profile of Mood Srates (POMS), was adminis-
tered. Comparisons of ATC scores with male college student norma
revealed that the ATCs started their work days with about as auch -
positive mood state as the students, and with far less negative
mood state. WNo differences in mood levels between facilitiea, age
or experience groups were noted, except that more experienced men
felt more friendliness than lesa experienced men. No significant
linear correlations were obtained between any of eight moods and
five workload measures. '

. To ascertain possible relationships between behavioral arousal

vhile working, workload, and mood states, behavior was assessed

at work by use of a Behavioral Rating Scale devised for the purpose,
Most of the ATC behavior on the job was found to be in the lowsr
moderate range of activity and arousal. Total behavioral arousal
was highly related to timeload and paceload, and very weakly re~
lated to normalized workload, time training and work i{raining.
Range of behavior was not related to work performed, Behavicr
during the work day was very little affected by mood states at the
beginning of the day.

To ascertain the influence of perceptions of difficulty or ease of

4 work day on other responses, the ATCs were asked to fill out a

. l7-item Subjective Difficulty Questionnaire after work on the daye

[ that their behavioral and phygiological responsaa were studied and

their worklcad waa assessed, Only two facets of the work day were

considered above gverage in difficulty: giving on~the~job training
and participating in the field atudy {tself.

Based on the first three field studiee, 70%-75% of the ATCs con-
sidered the day cthey were studied to be average, and 8I-11% above
average, in difficulty. Perception of ditficulty was moderataly
Yelated to objective measures of work accomplisbment,

An additional predictor variable was created: peychological reg-
ponse to work, which was the difference betveen perceivad 4iffi-
culty and expected difficulties bused on workload asgzssment .

A mood of frieadliness before work wasz reloted to a percsption of
less difffrulty over the day. No over moods were found to be re-
lated to perceptions of difficulty of the work.
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8. Pasychological and Behavioral Measures at Work

In additicn to the objective measures of work, we were inter-
sted ia certain psychological and behavioral measures., We wunted
B0 investigate whether an ATC'a mood at the beginning of the day,
his behavior during the day, or subjective response to the day vas
¥elated to, or modified, his propensity for physiological responae,
sither at work or in terms of illneas over the course of the study.
'_onsequencly. we included in cur field studies self-reports of mooda
aid job difficulty aa vell as assessments of behavior on the job by
§trained ob~.ivera.

-m. ods At Work

" A large nucber of methods and instruments for mood assessment
t'wore available in the psychological literature. One cf the best
aiidated and meuet relisble instruments for this purpose was the
rofile of Mood States (POMS). The POMS was originally devised to
-dsgess six mood states: tension/anxiety; anger/hostility; fatigue;
epression; vigor and confusion (McNair, Lorr, and Droppleman, 1971).
' These six mood scales were devised on the basis of many studies of
atients, college students and other adults in natural as well as in
experimental settings. In all of these settings, and with these
various subjects, it was found that these six mood scales were con-
2 sistently and significantly relate’ to other measures'of the same
Y moods as well as to mood states caused by experimental provedures
using psychotropic medication, stressful films and stressful events.

In addition, these scales were repeatedly created in factor analysees
of the items conprising the POMS. :

At the beginuing of the fileld studies we were advised by the
senlor author of the P(MS (Dr. McNair) that two new scales were be-
ing used with it, These new scales assessed moods of friendliness
and elation. They were experimental ascales, but the author thought
that they might prove to be valuable. Therefore the POMS am used
in this study included eight scalem, the original six and the two
new experimental ones, comprising a total of 78 items. A subject
indicated how he felt with respect to each item at the time of admin~
{stration, according to a scale runuing from 0 (not at ali) to &
(extremely). The items were descriptive adjectives such as friendly,
tense, happy, angry, worn-out, and so on. .

In the field studies, tha controller to be studiad for a day
was randomly selected by a medical techniclan. After agreeing to be
studied, the controller immedistely ccmpleted the POMS. In this way
ve sought to control for possible modifying effects of the eight

moods on a man‘s physiolcgical responses, workload or subjective
tesponses to tha day,
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Table 63 lists the names of the eighc mood scales and the reli-
ability figures reported by the original authors as well as the test-—
reteat reliability cver a nine-month period of. time for controllers
in this study. The table shows that the internal consistency of the
scales is quite high, indicating accuracy of assessment. In addition
the table shows that the moods were variable over time, as one would
expect for state varisbles, with the stability coefficients ranging
from .38 to .61 over 9 wonths. This is exactly the range one expects
for state measures. Thus, we were confident that the POMs wa> appro-
priately assesaing mood states.

The POMS scales could have been scored according to norms estab-
lished for psychiatric inpatlents and outpatients or college students.
We selected the norms of male college students (N=340) because they
would be more similar to our non-patient group of air trafffe control-

lers than would samples of paychlatric patients even though the college

students would be approximately sixteen years younger on the average.

To score the POMS we used T scores with a mean of 50 and a stan-
dard deviation of 10. Thus a score of 50 would corraspond to the
average of the male college students on a given acale. A score of
less than 40 would be obtained by less than 17% of the college males,
and a score of greater than 60 would be obtained by less thau 177 of
the college males. The average range for T-scotes is 40 to 60. Thus
the descriptive resulta that follow are in comparison to college
student males using T-scores,

Table 64 displays the descriptive results for rhe friendliness
and teusion/anxiety scales of the POMs on the first three field
studies. The results for friendliness indicated a strong sinilavicy
to the proportion of college males who would score low, average, and
very high., This similaricy was also reflected in the overall mean
vhich wa+ quite close to the expected value of 50, These results
were replicated across the first three fleld studies.

The same table shows that more than 80X of the ATCs exparienced
very low tension/anxiety at the beginning of the day. Approximately
15% to 18% experienced tension/anxiety, in the average range, Very
few (less than 1%) axperienced tenaion/anxiety in the very high
range. The overall mean on each of the field study days was substan-
tially below the normative average of 50,

Table 65 displays the POMS results for tha elstion and anger/
hoatility srales, Approximately the same proportion of controllera
experienced an elated mood as of normative college students. On the
other hand the controllers experienced less anger and noatility than
college students, Very few were very angry at the beginning of any
af the firat three field atudy days. Again the results were very
consistent acr