











With respect to occupation, the effects of three characteristics on re-
ported anxiety (both Trait and State) were evaluated. First, occupational
level as given by Super (9) was considered at three levels of job responsi-
bility: nonsupervisor, supervisor, and manager. The second characteristic
was the educational or training level, a factor suggested by Benge, Burk, and
Hay (1) in their job evaluation method. The third factor, workload difficulty
was assessed using a scale developed by Smith and Melton (5) to measure per-
ceived workload in air traffic controllers. To determine the effect of work
itself upon the report of anxiety, a subsample of male respondents was asked
to indicate State anxiety levels just before and just after work shifts for
several shifts.

Method.

Participants. The respondents to the questionnaire in this study were
volunteers from the work force of the Federal Aviation Administration's (FAA)
Mike Monroney Aeronautical Center in Oklahoma City. The center employs
approximately 3,500 individuals, both men and women, with a wide range of ages
and occupations. Questionnaires were distributed to approximately 2,400
members of the work force, and usable questionnaires were returned by 1,972
for an approximate response rate of 82 percent. Usable questionnaires were
those which had no more than three blanks on an anxiety scale and with at
least one of the questions on age, sex, or occupational characteristics answered.

Table 1 presents the demographic characteristics, age, ethnic origin, and
educational level of the respondent sample. Note in this table that the "N's"
for the groups differ from one characteristic to another because not all
respondents answered all of the relevant questions. The total sample was
composed of 75.5 percent men and 24.4 percent women. The women respondents
averaged somewhat younger than the men (41.2 vs. 44.2 years) and the mean age
of the men in the before/after shift (43.6 years) was only slightly below
that of the entire group of respondent men. However, the range of ages
represented was similar for the two sexes. In Table 2, the age distribution
of the survey sample is compared to the distribution of the general population
as given in the 1978 Statistical Abstract of the United States (10). The
proportions of the survey sample in the younger age groups (22-24 and 25-34)
and in the oldest group (55-64) were somewhat lower than in the general
population, while the members surveyed in the middle age groups (35-44 and
45-54) were somewhat higher proportionately than in the general population
figures.

The second section of Table 1, ethnic origin, shows that the men and women
respondents were very similar in the proportions in each ethnic group. The
groups were represented approximately as expected according to their dis-
tribution in the national population (Table 2) with one exception, viz the
Native American category which was represented by 9.9 percent of the men and
11.0 percent of the women. Since Oklahoma has the largest population of
Native American Indians in the United States (10), it would be expected that
the proportion would be somewhat higher than the proportion in the total pop-
ulation of the United States, but not 25 times higher. Figures obtained from
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Table 1. Percentage of Respondents in Each Age, Ethnic, and Educational Group

Before/After
Men Women shift
N=1,439 N=460 N=66
Age in Years Percent
20 to 24 1.0 4.6 -
25 to 29 4.2 10.9 6.1
30 to 34 10.6 13.9 7.6
35 to 39 14.0 16.1 15.2
40 to 44 19.2 17.4 28.8
45 to 49 22.7 12.4 22.7
50 to 54 14.5 11.3 4.5
55 to 59 9.7 8.3 9.1
60 to 69 4.0 5.2 6.1
Ethnic Origin N=1,454 N=472 N=52
Asian 0.3 0.4 —
Black 7.8 9.5 9.6
Caucasian 80.5 78.0 78.8
Hispanic 1.2 0.6 --
Native American 9.9 11.0 9.6
Other 0.2 0.4 1.9
Education N=1, 399 N=455 N=52
Less than 12 years 3.0 0.9 9.6
High school through
3 years of college 38.5 60.9 30.8
College graduate or
higher degree 31.0 10.8 25.0
Business or trade
school 27.5 27.5 34.7

NOTE: The N's for the groups diff¢« from one section of the table
to another because not all :-spondents answered all of the
relevant questions.

the center's personnel office showed that American Indians constituted 4.8
percent of the work force at the time of the wurvey. The much higher than
expected proportion selecting this category Iggests that a number of native-
born non-Indians misunderstood the meaning c the Native American designation.
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Table 2. Percentages of Respondents in the Survey Sample According to Age,
Ethnic Group, and Education Compared with Percentages in the
General Population of the United States (ref. 10)

Survey Sample General Population
Men Women Men Women
Age in Years Percent
22 to 242 1.0 4.6 10.1  10.5
25 to 34 14.8 24.8 30.0 29.1
35 to 44 33.2 33.5 21.0 21.0
45 to 54 37.2 23.7 20.8 21.0
55 to 642 13.7 13.5 17.7 18.7
. b
Ethnic Groups
Caucasian 80.5 78.0 86.9 86.4
Black 7.8 9.5 11.4 11.8
Hispanic 1.2 0.6 ——— ————
Asian 0.3 0.4 1.1 1.0
Native American 9.9 11.0 0.4 0.4
Education
Less than 12 years 3.0 0.9 34.4 35.7
High school through
3 years of college® 66.0 88.4 46.3  52.3
College graduate or
higher degree 31.0 10.8 19.2° 12.0

AThe survey sample ranges for these groupings were from 20 to 24 and
55 to 69, respectively.

bThe five choices were mutually exclusive for the survey sample. However,

for the general population percentages, the Hispanic figures were included

in either the Caucasian or Black figures.

CThe survey sample percentages for this category include post high school
business or trade school attendees.






Procedure. Volunteers were given a packet containing an instruction
sheet (Appendix I) and the guestionnaire (Appendix II). The questionnaire was
retrieved in the original envelope within 1 hour if possible (i) to insure
that it was answered in the work environment and not at home, and (ii) to vary
the time the questionnaire was answered throughout the day so that no one
particular work time was sampled excessively. The latter was accomplished by
varying the initial distribution time throughout the work day as different
work units were visited.

The participants who volunteered for the before and after work assessment
were each assigned a number which was to be recorded on the main questionnaire
as well as on each "before and after" A-State scale. The purpose of assigning
the numbers was to provide anonymity and at the same time allow collation of
the main questionnaire and the several A-State scales from the "before and
after" assessments. Arrangements were made to distribute a "before" A-State
scale to each volunteer at the beginning of each assessment period and an
"after" A-State scale plus a shift-difficulty questionnaire in the last hour
of each assessment (the shift-difficulty questionnaire was part of the larger
study and is not considered here). BAn effort was made to have all volunteers
complete an A-State scale before and after work for three consecutive work
shifts. Of the 88 participants, 53.4 percent finished all 3 days, 31.8 per-
cent completed 2 days, and 14.8 percent completed 1 day of this part of the
survey. All of the before and after A-State scales were collected within 1
hour of their distribution.

Results.

Age. For both A-Trait and A-State the mean scores were highest for the
25~ to 29~year age group and then generally declined through the successive
age groups until reaching the lowest value in the 60- to 69-year age group.
Figure 1 presents a plot of the mean A-Trait scores for the eight age groups
while Figure 2 presents the same information for the A-State scores.

The trend of declining STAI scores for increases in age was confirmed by
performing age-by-sex ANOVAs for both the A-Trait and the A-State scores. The
outcomes were almost identical in that the main effect for the age factor was
significant in both ANOVAs (F(7/1745) = 5.44, p < .01 and F(7/1745) = 4.58,

p < .01l for A-Trait and A-State, respectively). The effect of sex was not
significant, nor was the interaction between the age and sex factors signifi-
cant in either analysis. Subsequent Newman-Keuls (11) comparisons of the
mean scores for the eight age groups indicated that the 25~ to 29-year age
group differed significantly (p < .05) from the 60- to 69-year age group on
both A-Trait and A-State scores. None of the other comparisons was signifi-
cant.

On the basis of the above ANOVAs and comparisons, the sample was divided
along the lines of significant differences. Thus, three functional age
categories were formed: The 25 through 29 group, the collapsed groups from
30 through 59, and the 60 through 69 group. The groups between 30 and 59 were
combined because of the lack of significant differences among them, and
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Figure 1. Mean A-Trait scores for the eight ge groups.

because they occupied an intermediate position between the extreme groups,
which did differ significantly. The scores 7 these three groups were
compared to the scores reported for the orig 1al STAI form by Spielberger et
al. (8) for high school juniors, college freshmen, and college undergraduates.
Table 3 gives the results of the t tests for ‘hese comparisions. The
comparisions of A-Trait scores indicated tha the high school, college fresh-
men, and college undergraduate samples all s »red significantly higher than
FAA respondents in the 30- to 59- and 60- to 9-year age groups for both men
and women.

The significant differences for the men »n the A-State scores were that
the high school students and college undergr luates both scored higher than
the FAA men in the 60 to 69 age group, and t : college freshmen scored higher
than the FAA men in all three age categories The A-State scores of the
women in the high school and college freshme groups were significantly higher
than the FAA women in both the 30- to 59- an” the 60- to 69-year age groups,
while the college undergraduate women scored .ower than FAA women in the 25
to 29 age group.






Table 3.

Mean STAI Scores of the Present Sample by Age and Sex Groupings and t Tests Between Scores of Normative

Subjects on Original Form X (ref. 8) and Scores of Present Sample by Age and Sex Groupings on Form Y

Normative Groups

Present High School College College
Sample Juniors Freshmen Undergraduates
Men Women Men Women Men Women Men Women
Age in Years A-Trait
25 to 29 36.61 39.37 39.37 41.61 38.07 38.22 37.68 38.25
t 1.90 1.20 1.19 -0.89 0.74 -0.73
30 to 59 34.82 34.41
t 6.41%** 8,13%*% 5,92%%* 6.81*%* 4. 52%%% 5.05%%*
60 to 69 33.00 30.74
t 4.45%%* 4.10%** 4.16%%* 3.93%%* 3,26%** 3.48%*%
A-State
25 to 29 36.75 39.50 36.99 37.57 40.01 39.39 36.35 35.12
t 0.17 -0.99 2.80%%* -0.08 -0.28 -2.77%%
30 to 59 35.64 35.00
t 1.69 2.60%% 7.15%k* T 12%** 1.00 0.14
60 to 69 32.06 32.41
t 3.5 %% 1.97* 6, 72%¥%% 3,71%%% 2.98%* 1.30
*p < .05 **p < .01 *4dp < ,001



difficulty. STAI scores for each of these variables are shown in Tables 4
and 5 and Fiqure 3, respectively. 1In none of the ANOVAs performed on the
data shown in these tables, was the main effect for the sex factor or the
interaction effect of sex with any other factor significant.

Supervisory Level. Three groups of respondents, nonsupervisors,
supervisors, and managers, were identified by their responses to Items 8 and
9 under the job information section of the questionnaire. For those groups
the mean A-State scores were 35.74, 35.15, and 35.64 and the A-Trait scores
were 35.27, 34.43, and 33.55, respectively. There were no significant
differences in mean A-State or A-Trait scores among these three groups of
respondents (see Table 4).

Table 4. Mean A-Trait and A-State Scores for
Nonsupervisors, Supervisors, and Managers

Nonsupervisors Supervisors Managers

Men 35.33 34.13 33.75

A-Trait
Women 35.13 36.94 32.37
Men 35.79 35.01 34.90

A-State
Women 35.64 36.47 33.17

Educational Level. The information given by respondents about education
in the General Information section of the questionnaire was used to classify
the following three groups: (1) completion of 1 or more years of business
or trade school, (2) education up to 3 years of college, and (3) completion
of a bachelor's or higher degree. The respective A-State scores for these
groups were 33.57, 35.61, and 35.45 and the respective A-Trait scores were
35.09, 35.05, 34.43. Neither the A-State nor the A-Trait scores differed
significantly among groms (see Table 5).

Difficulty of Shift. The five response alternatives for question 11 on
shift difficulty in the job information section of the questionnaire provided
five categories of shift difficulty and the corresponding groups of respond-
ents. Figure 3 shows the mean A-State scores for workers in shifts rated

"very difficult,” "difficult," "neither difficult nor easy," "easy," and
"very easy"; Figure 4 shows the mean A-Trait scores for the same groups of
respondents. The mean A-State scores for groups who rated their shifts as

"very difficult" and, to a lesser extent, as "difficult" were noticeably
elevated above the scores of the other three groups. The ANOVA conducted on
these scores yielded a significant effect for shift difficulty.
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The increase in A-State scores from before work to after work found in
this study is similar to the findings reported by Smith and Melton (5) for
ATCSs. However, Smith and Melton reported two sets of "before" and "after"
work scores: One set for shifts rated as easy and the other set for shifts
rated as difficult. The difference in ratings between the easy (30.17) and
difficult (29.07) shifts was not significant and these scores from ATCSs were
approximately three and four points lower than the "before" work mean score
(33.12) found in the present study for a variety of occupations.

In the Smith and Melton study, mean scores obtained after the easy
(33.10) and difficult (37.55) shifts differed significantly from each other
and both were significantly higher than their respective scores "before"
work. The mean non-ATCS "after" work score (37.01) for the present study was
approximately the same as the mean ATCS "after" work score (37.55) reported
by Smith and Melton for difficult shifts.

These comparisons suggest that the sample used in the present study,
which included accountants, aircraft mechanics, boiler operators, clerks,
computer programmers, electronic engineers, electronic technicians, and
warehousemen, had a higher before-work level of A-State than the air traffic
controllers of the Smith and Melton study. Also, the indications are that
the worker sample of the present study had an after-work A-State level almost
as high as the ATCSs who rated their shift as difficult. In making these
comparisons, it should be noted that even the ATCSs of the relatively high
A-Trait group in the Smith and Melton study averaged below the fiftieth
percentile in the college normative data given by Spielberger et al. (8).

Finally, it is important to note that although A-Trait and before-work
A-State levels may vary across different occupations, there is usually an in-
crease of A-State levels during a work shift which must be considered against
the baseline for the specific group of interest.

Conclusions.

STAI scores of adult men and women within the age range of 25 through 59
years were generally equal to or slightly less than scores of the college
undergraduate normative group. This suggests that the previous use of under-
graduate norms to evaluate A-Trait and A-State scores of ATCSs did not under-
estimate the levels of work-related stress associated with their work.
Smith's (4) conclusion that "there is little evidence to support the notion
that ATCSs are engaged in an unusually stressful occupation" is not changed
by the findings of this study. Although A-State scores increased from before
work to after work in the subsample of FAAR employees surveyed in the present
study, neither the absolute levels of work stress nor the change in stress
induced by work were noticeably different from those levels and changes
reported by ATCSs who rated their work shifts as difficult.
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Appendix II

BIOGRAPHICAL QUESTIONNAIRE

General Information

*Age

*Sex M F

*T consider myself:

Asian Hispanic
Black Native American
Caucasian Other (Please specify)

*Education (Check highest level completed):

Grades 1 7 College 1 Trade or 1
Business
2 8 2 School 2
39 3 3
4 10 4 4
5 11 5 5 or more
6 12 6

7 or more
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*8.

*11.

Appendix II (Continued)

Job Information

Present government grade: GS WG

Current FAA position title (For example,
safety inspector, training instructor):_

How long have you worked in this positio
How many years have you worked for the F

How would you describe your present occu
engineer, secretary, machinist, pilot, e

:lerk-stenographer, aviation

/CAA?

ition/profession?

')

(For example,

How many years have you been in this occ

If you have changed occupations in the 1
previous occupation?

vation?

it five years, what was your

Are you presently a supervisor; that is,
tion include the responsibility for dire
others? Yes No

Are you presently a manager; that is, do
include the responsibility for managing
policy making, management by objectives
this applies no matter what your answer

In general, how difficult is your diob?

Neither E

Very Difficult Difficult

loes your official job descrip-
:ly supervising the work of

; your official job description
program, budget development,
\quirements, etc.? (Check if

» Item 8 was.) Yes  No

3% Very Easy

Up to now, how difficult has today's shirt been; or, if you are just

starting the shift, how difficult do you

(Check one) Up . to now Expect

Very Difficult Difficult Neither E

17

xxpect it to be?

.0 be

3Y% Very Easy
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