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These Digests are issued in the interest of providing an early awareness of the research results emanating from projects in the NCTRP. By making these results 
known as they are developed, it is hoped that the potential users of the research findings will be encouraged toward their early implementation in operating 
practices. Persons wanting to pursue the project subject matter in greater depth may do so through contact with the Cooperative Research Programs Staff, 
Transportation Research Board, 2101 Constitution Ave., N.W., Washington, D.C. 20418. 

'DIGEST 1 - June 1982 Responsible Staff Engineer: Mr. Robert E. Spicher 

Review of Literature Related to Bus Operator Stress 

An NCTRP staff digest of the essential findings from the 
literature review on NCTRP Project 33-l, "Transit Bus Operator 
Selection and Training for Dealing With Stress," being con
ducted by Group Associated Management Services, Inc., Detroit, 
Michigan, in association with Performance Technologies Corpora
tion, Kansas City, Kansas. 

THE PROBLEM AND THE SOLUTION TO IT 

Some bus operators possessing the basic skills to operate the vehicle may 
still experience difficulties in performing their job satisfactorily because of 
an inability to cope effectively with the public. Use of all possible training 
and disciplinary action may not help when the individual hired does not have the 
psychological strengths necessary to deal effectively with continuous public 
contact, and the resultant stress may lead to more workers' compensation claims 
for nonvisible physical injury (i.e., heart and psychological problems) as well 
as to more accidents, absenteeism, and personnel turnover. 

Various selection and training methods are currently being used by individual 
transit agencies. Some of these methods have been developed specifically for 
application in the transit industry, some have evolved from practice within 
individual agencies, and others represent modifications to methods originally 
developed for agencies outside of the transit industry. At present, however, no 
single method of selecting or training bus operators from the viewpoint of their 
ability to deal with stress is considered to be generally acceptable for wide 
application by transit agencies. To ensure that methods have general applicability, 
the range of needs and capabilities of different size transit agencies, regional 
differences, and the .makeup of the bus operator population (i.e., male, female, 
and minorities) must be fully considered. 
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The objective of NCTRP Project 33-1 is to provide an evaluative device or 
questionnaire for use as part of the bus-driver-selection process that will 
validly indicate the applicant's susceptibility to stress that is likely to affect 
job performance. The research will also provide two training modules: one designed 
to help newly hired operators anticipate and deal with typical stressful situations, 
and one designed to help supervisors recognize stress symptoms displayed by opera
tors and provide guidance on appropriate courses of action. 

Project 33-1 is scheduled for completion in late 1983. In the interest of 
disseminating information as early as possible, the preliminary findings of the 
first research task, the literature review, are provided in this Digest. Indivi
duals seeking information regarding bus operator stress should find this summary 
of previous work of interest. The cited literature does not constitute an ex
haustive list of stress-related research because only those studies considered to 
be pertinent to the current project are included. Further, readers of this Digest 
are requested to help identify additional studies that should be considered by the 
researchers. In light of the project time schedule, information regarding other 
studies should be submitted to the Program Director, Cooperative Research Programs, 
by September 1982. 

FINDINGS 

The literature review is presented in three parts: (1) occupational stress 
in general, (2) stress specifically associated with bus operators, and (3) existing 
stress measurement instruments. Preliminary conclusions drawn by the researchers 
regarding the state of the art are included but are subject to revision as more 
information becomes available. A summary of the features contained in existing 
stress models and previous studies (see Table 1) and a selected list of studies 
reviewed by the research team (see Bibliography) are also included. 

Occupational Stress 

Much of the early work on occupational stress was concerned with stress among 
white male executives and white collar workers (e.g., Selzer and Vinokur, 1974, 
1975; Ansell, 1981). But gradually, an awareness grew that blue collar workers 
also suffer stress, and that this stress is just as important economically and 
humanly as is stress among executives (Shostak, 1980). In general, studies of 
occupational stress, including the studies of blue collar stress, have used one 
of three models as the basis of their research: an "external stress" model; an 
"internal stress" model; and an "interactive stress" model. 

Studies following the external-stress model have emphasized the role of 
environmental forces external to the individual. Margolis, Koes, and Quinn (1974) 
and Kahn and Quinn (1970), for example, have looked at such factors as noisy or 
dangerous work environments, or pressures of fast-moving assembly lines, and have 
shown that they are related to such health problems as coronary heart disease 
and mental ill health. These studies, however, do not explain why some workers 
succumb to the stress of a given work environment, while other workers subject to 
apparently the same environment do not succumb. Although such studies may report 
statist i cal ly significant findings, they ordinarily f ind only a relatively small 
number of workers suffering from stress. 
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A number of investigators, therefore, began looking at individual differences 
between workers in an attempt to explain stress: these are the studies based on 
the internal-stress model. One of the best known of these models is the "Type A" 
and "Type B" behavior model (Stokols et al., 1978; Chesney and Roseman, 1980). 
These studies have shown a clear relationship between an aggressive, hard-driving 
personality pattern and such stress-related problems as peptic ulcers. Still, 
as with the external-stress-model studies, even where the results were statistically 
significant, the model really explained stress only in a relatively small number 
of workers. 

Ivancevich and Matteson (1980) therefore proposed an interactive-stress model. 
Stress, they suggested, is the result not just of the personal characteristics of 
workers; and not just of the characteristics of the work place; but it is also the 
result of an interaction between the personal characteristics of workers and the 
characteristics of their work environment. The Ivancevich and Matteson occupa
tional stress model includes four major elements: (1) antecedents of stress 
(stressors), (2) stress itself, (3) moderators of stress, and (4) outcomes of 
stress. 

The antecedents of stress are the external causes of stress; they have been 
described in such studies as those by Margolis, Kroes, and Quinn (1974) and Young 
(1975). They include noise, temperature, and fumes in the physical environment; 
work overload, role conflict and ambiguity, and career goal discrepancy at the 
individual level; intragroup conflict and dissatisfaction at the group level; and 
management style and organizational climate at the organizational level. Not all 
antecedents of occupational stress occur within the work place; family relations, 
for example, can be a source of occupational stress antecedents. 

Stress itself, the second element in the Ivancevich and Matteson model, is 
primarily a matter of the worker's perception; it involves how stressors are 
perceived by the individual. "Internal" stress has been studied by such researchers 
as Hall and Mansfield (1971) who call the phenomenon "strain." Also, and this is 
part of the interactive feature of this model, stress itself involves how the 
individual perceives the consequences of stress. One bus operator, for example, 
may receive only a few customer complaints but be greatly disturbed by them, 
while another bus operator may receive a great many customer complaints but not 
be disturbed by them at all. 

The third element of stress in the Ivancevich and Matteson model is the 
moderators of stress; these are what are usually considered "internal" stress 
in other models. They include personality differences as well as such demographic 
differences as age, sex, race, and total hours worked. Moderators of stress have 
been studied by such researchers as Sutton (1981) and Barlow (1978). 

The fourth element of stress in the Ivancevich and Matteson model is the 
outcomes and consequences of stress. These are what one usually uses to judge 
and measure the presence of stress. They include behavioral and attitudinal 
consequences, as well as physiological and medical consequences. They have been 
studied by such researchers as Diehr et al. (1981), Jenkins and Zyzanski (1980), 
and Sommer (1978). 
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These four elements of stress in the Ivancevich and Matteson model are 
not neatly, mutually exclusive; and they may not be in the academic sense 
"necessary and sufficient" to explain stress. But, then, academic studies of 
stress have not yet agreed upon neat, mutually exclusive categories; nor have 
they found a set of "necessary and sufficient" variables to explain the various 
models that have been developed. 

Occupational Stress of Bus Operators 

Much effort has been devoted to the selection and training of bus operators, 
but little of this effort has been directed at their occupational stress. A bus
operator-selection instrument was developed by Baehr (1976), for example; but 
it is a generalized screening device, not a specific screener for stress. 

Claus (1980) concludes that "the basic factors responsible for the four most 
important disease groups in the drivers must be sought in job-determined stress 
and strain. According to the current state of medical research, plausible 
connections can be shown to exist between job-determined strain and stress effects 
on health." 

One of the few bus-operator training programs that deals with stress is the 
Coach Operator Refresher Training Program developed for SEMTA (Southeastern 
Michigan Transportation Authority, 1981). It contains a stress module that trains 
operators to deal with the stress encountered in the work environment. Another 
leader in the development of bus-operator stress programs is the Southern Calitornia 
Rapid Transit District. 

A study by the Paris Metropolitan Transportation System (RATP, 1978) found 
that "the job of bus driver" is a biotechnically illegitimate one, combining two 
fundamentall)' incompatible tasks: ~,...;"trlng ~ vehicle in increasingly heavy traffic, 
identifying and checking bus tickets with an increasing number of passengers, and 
simultaneously observing the requirements of all operations necessary to driving 
a bus, such as respecting speed limits and ensuring passenger safety. 

This concept is supported in a study by Blau (1979, 1981) in which he surveyed 
the perceived significant problems of bus operators, and the effects of these 
perceived problems on job satisfaction and job performance, and found that bus 
operators are slightly satisfied with their jobs; are more satisfied than dis
satisfied with their achievement, pay, independence, job security, and social 
service; and are more dissatisfied than satisfied with company policies and 
practices, recognition, supervision, human relations, and working conditions. 

Blau concluded that the social support perceived by operators, particularly 
from superintendents, was related to stress and job dissatisfaction; that breadth 
of experience as a bus operator was related to perceived oocial oupport from 
superintendents, but not to job stress itself; and that job stress was related 
to ineffective job performance. Implicit in Blau's conclusions is the notion 
that job stress among bus operators could be decreased if superintendents learned 
to increase their social support of bus operators (or at least made bus operators 
believe that their social support had been increased). 
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In other words, job stress can be reduced by other means than by changing 
the bus operators; it can be reduced by modifying the environment in which bus 
operators work. And it can most effectively be reduced by modifying the inter
action between the bus operators, their supervisors, and other elements of their 
work environment. 

Stress Measurement Devices 

The personality types described by Holland (1973) might provide one explana
tion for bus operator stress. Holland's Vocational Preference Inventory is not a 
stress measurement device; but his vocational preference profile for bus operators 
does suggest a reason for some bus operator stress. The profile shows a potential 
conflict between mechanical preferences on the one hand, and social preferences 
on the other hand. The abilities that contribute to efficient handling of the 
bus sometimes interfere with the efficient handling of passengers; and the abilities 
that contribute to the efficient handling of passengers sometimes interfere with 
the efficient handling of the bus. 

But while the use of a vocational preference inventory as part of a stress 
tolerance device might be innovative, it is not an approach to be advocated un
reservedly, or without other more conventional alternatives. In fact, the review 
of the literature suggests that a valid and reliable stress tolerance device 
should be multidimensional, measuring several elements of the bus operator's 
personal characteristics. 

A promising measure is the State-Trait Anxiety Inventory, by Spielberger, 
Gorsuch, and Lushene (1970). It is one of the best standardized measures of 
anxiety, and a wealth of subsequent research has established its reliability and 
validity. 

The Jenkins Activity Survey (Jenkins, Zyzanski, and Rosenmann, 1979) 
purports to identify "Type A" personalities in the work setting. It has the 
advantage of being designed for identifying stress vulnerable individuals. It is 
new, however, and there has been relatively little standardization, reliability, 
or validity data published in the research literature. It is also relatively 
expensive, and it is too complex to be hand scored for large populations. 

The Minnesota Multiphasic Personality Inventory (MMPI), and in particular 
Scale 7, has been used successfully in many studies of stress. It has been called 
the "sine qua non in the psychologist's armamentarium of psychometric aids," and 
the "old soldier with some 6,000 citations on its chest" ( Buros Mental Measure
ments Yearbook). The instrument checks for personality factors related to stress, 
and also has a scale to check proneness to psychosomatic complaints. 

The Guilford-Zimmerman Temperament Study is another widely used instrument, 
although the Buros Mental Measurements Yearbook questions its validity. Specifi
cally, the reviewer in Buros suggests that the scales do not measure what they 
purport to measure. 

The California Psychological Inventory (CPI) has received mixed reviews. 
The key issue seems to be whether it is used appropriately; some research studies 
have used the CPI inappropriately, and some clinicians have relied too heavily 
on it as a sole diagnostic device. 
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APPLICATIONS 

Although the final products of Project 33-1, the evaluative device and the 
two training modules, will not be available until late 1983, the literature 
review does provide a preliminary, advance indication of both the nature and the 
potential applicability of those products. 

First, and most important, the literature review shows that the occupational 
stress of bus operators results from an interactive process. Some stress is the 
result of the personal characteristics of bus operators; some stress is the 
result of the working environment of bus operators; but most stress is the result 
of an interaction between the personal characteristics of bus operators and their 
working environment. 

Second, the review of the literature shows that bus operators can be trained 
to modify or to redirect cne personal characteriscics wnicn cause cnem stress; 
that they can be trained to cope with the conditions in their working environment 
which cause them stress; and that they can be trained to deal more effectively 
with the stress caused by the interactions of their personal characteristics and 
their working environment. 

Third, the review of the literature shows that supervisors and managers can 
learn how to modify the working environment of bus operators so that it will be 
less stressful. 

Fourth, the review of the literature shows that training bus operators and 
their managers and supervisors in procedures for dealing with stress is more 
cost effective than screening out stress-prone bus operators in the selection 
process. The basic reason for this is that the interaction between the personal 
characteristics of bus operators and their working environment involves some in
herent inconsistencies. The personal characteristics that contribute to successful 
operation of the machine interfere, to some extent, with successful dealings with 
passengers; and the personal characteristics that contribute to successful dealings 
with passengers interfere, to some extent, with the successful operation of the 
machine. 

Screening out bus operator applicants who do not have an appropriate balance 
of abilities will not eliminate the need for a stress training program; but, 
instead, will severely restrict the pool in the labor force from which satisfactory 
applicants can be drawn. 

Finally, the review of the literature shows that a stress tolerance measuring 
device should be multidimensional. From the viewpoint of measurement, at least, 
stress is not a simple phenomenon; no single scale can provide an adequate 
description of it. An effective device will have to measure bu9 operator 9treoo 
along several dimensions, including possibly such dimensions as aggression, 
anxiety, social aptitudes, and mechanical aptitudes. 
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TABLE 1. SUMMARY OF PREVIOUS MODELS AND STUDIES 
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Brown (1968) X X 

Gardner (1977) X X 

Whisman (1978) X X 

Selzer & Vinokur (1974, 1975) X X X X X X 

Ivancevich & Matteson (1980) X X X X X X 

Margolis, Koes, & Quinn (1974) X X X X 

Kahn & Quinn (1970) X X X X 

Stokols & Others (1978) X X X X 

Chesney & Roseman (1980) X X X X 

Young (1975) X X 

Hall & Mansfield (1971) X X 

Sutton (1981) X 

Diehr & Others (1981) X X 

Wolf & Others (1979) X X 

Jenkins &Zyzanski (1980) X 

Shostak (1980) X X 

Baehr (1976) X X 

SEMTA (1981) X X X 

Blau (1979, 1980) X X X X X 

Holland (1973) X X 

MMPI X 

Guilford-Zimmerman X 

CPI X 
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