MEASUREMENT OF PSYCHOSOCIAL
WORKPLACE EXPOSURE VARIABLES

SELF-REPORT QUESTIONNAIRES by Paul Landsbergis, PhD,
and Téres Theorell, MD, PhD

Despite differences in the ways workplace CVD risk factors—psychosocial,
chemical, physical, and schedule-related—are measured, basic similarities exist. All
require assessment of the duration, intensity, and frequency of exposure. To assess
duration of exposure (or cumulative exposure), “detailed work history records [are]
virtually essential. . . . where job mobility occurs frequently.”1¢ A job-exposure
matrix is necessary when individual data are not available {or for mote objective
measures of psychosocial factors). Data in such a marix can be provided at broader
or narrower levels of aggregation, i.e., broad occupational categories or specific job
titles in specific companies or work areas. For more detail on physical and chemical
exposure assessment, we refer the reader to basic texts in occupational epidemiol-
ogy!'¢ and industrial hygiene. o

Research and debate have been spurred by efforts to develop more objective
measures and other measurenient issues. First, should one use occupation-specific
measures, or measures that can be generalized across occupations? Second, which
aspects of work should be measured: job characteristics (e.g., demands, conirol},
role characteristics, organizational climate, hours, or broader systems of work orga-
nization (e.g., lean production)? Third, are the characteristics a property of the indi-
vidual, job, job title, occupation, or organization? Fourth, which questionnaires
based on which theories best measure psychosocial exposures associated with an in-
creased risk of CVD? '

Here, we do not focus on measuring the perception of stress. Due to adaptation,
people working in a stressful job may not report feelings of stress. For example, in
the Cornell blood pressure (BP) study, job strain (high job demands plus low job de-
cision latitude) was not associated with perceived anxiety or disiress.5 Nor do we
examine interactions between personality and the work environment. Rather, we
focus on job stressors—the large number of environmental conditions at work
“thought to impact on the health and well-being of the worker.*#

Occupation-Specitic Versus General Measures A

One approach to developing job stressor questionnaires has been to ask ques-
tions specific to a particular occupation or a workplace, for example, nurses,?” teach-
ers,’5 or bus drivers.®"1% Such measures provide rich,.detailed information,

especially for intervention efforts® designed to identify and change specific features
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of the work environment associated will il health. For example, in the San Francisco
bus driver study, back and neck pain were associated with a number of job condi-
tions such as equipment problems, too many passengers, problems with supervisors,
not maintaining the run schedule, long or odd hours, having been “written-up” for
rule violations, serious traffic or road problems, and poor access to restrooms on the
line.® Interestingly, a sum score of such job conditions was found to be inversely as-
sociated with hypertension (when measured by job stressor questionnaire in
1983-85), or not associated with hypertension (when measured in 1993-95). Such
findings highlight the need to also employ more objective measures of job stressors.

Since job-specific questionnaires cannot be used to compare job stressors
across different occupations, an alternative approach has been to measure gcneric or
global job characteristics, such as demands, contrel, and social support, using lan-
guage general enough to apply to a variety of occupations.®*691 This approach is
less useful for intervention studies becanse questions are more “remote from actual
work experiences.* It has been essential, however, to the development of theories
of job stress, such as the demand-control model and the effort-reward model, which
have enabled researchers to document associations between job characteristics and
CV outcomes across occupations (see Chapters 2 and 3).

A recent innovative approach uses occupation-specific questions (useful for
workplace interventions), which are based on general questions.!® The Occupational
Stress Index (OSI) can be tailored to specific occupations, thus allowing comparison
among occupations of the stress burden faced by workers. '

Measuring Job Characteristics:
Questionnaires and Theoretical Models i

The global job ktressor questionnaires focus, for the most part, on characteris-
tics of individuals’ jobs (Table 1), rather than on systems of work organization. Only
occasional questions ask about broader issues such as employee influence over de-
partmental or employer policies or procedures, representative influence through
labor organizations, or promotion prospects. Similarly, few questionnaires measure
systems of management, such as electronic monitoring or piece-rate pay systems, or
new systems of work organization, such as lean production, total quality manage-
ment, celfular or modular manufacturing, or patient-focused care.5* These new work
systems may have dramatic impacts on task-level job characteristics; research sug-
gests that some systems increase job stressors.

Modern job stress assessment “was given tremendous impetus by research con-
ducted at the University of Michigan in the early 1960s.”%* Questionnaires were de-
veloped to measure factors such as role ambiguity, workioad, role conflict,
responsibility for persons or things, part1c1pat10n and social relations, The Michigan
researchers hypothesized that stress is greatest when there is a misfit between a
person’s abilities and work demands, or a person’s motives and the work environ-
ment’s “supplies” to satisfy these motives.!s This Person-Environment (P-E) Fit
model focuses on individuals’ subjective perceptions of the work environment, and
incorporates a variety of perceived and objective stressors, feedback loops, and the
potential moderating effects of personality factors, nonwork factors, and demo-
graphic measures. However, this model has “demonstrated limited ability to predict
what objective work conditions are likely to result in stress.”””

NIOSH has developed an extensive questionnaire to measure job stressors,
based, in part, on the University of Michigan questionnaire.” Over 100 questions,
included in 20 scales with high internal consistency, ask about stressors in the work
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TABLE 1. Contcnt_p_if Questionnaires Used to Measure Job Stressors in Studies of CVD

CoreJCQ FullJCQ DCQ WOM  Whitehall ERI O3I

{No. of Questions)

Psychological Job Demands
Time pressure, workload
Conflicting demands
Intense concentration
Interruptions
Increasing demands
Responsibility
High demand
Avoidance/disaster

potential
" Conflictuncertainty

Job Decision Latitude/Control
Skill discretion.
Decision-making authority
Underload
Strictness
Skill underutilization
Status inconsistency
Work group decision authority
Pormal authority
Unionlréprésentative i‘nﬂucnce

Social Support
Supervisor support
Coworlcer support
General support
Respect
Unfair treatment

Job Insecurity
General job insecurity
Skill obsolescence
Promotion prospects

Physical Demands
General physical loading
Isometric load
Aerobic load

Noxious Exposures/Aversiveness

Income
TOTAL

28

P
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30

11
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24

4 2 3
1
1
1 1

i
1 2
19
5
8
6 5
9 3
8
6
4

1

4
2

1 1

3

1

2

2

1
7

1
25 17 74

JCQ = Job Content Questionnaire; DCQ = Swedish Demand-Conirol Questionnaire; WOM = Swedish
Waork Organization Matrix; ERI = Effort-Reward Imbalance; OSI = Occupational Stress Index

Notes: This table does not include the 29 questions from the BRI intrinsic,effort scale, because intrinsic
effort is considered to be a personality trait. The number of OSI questions does not total to 58 since the

same items may be nsed to form more than one scale.

Adapted from Karasek R, Brisson C, Kawakami N, et al: The Job Content Questionnaire: An instru-
ment for internationally comparative assessments of psychosocial job characteristics. J Occup Health

Psychol 3:322-355, 1998; with permission.
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environment. While the NIOSH questionnaire (and the earlier P-E Fit questionnaire)
have been used in numerous studies examining self-reported psychological strain
outcomes (e.g., anxiety, depression) and job dissatisfaction, they rarely have been

used to study CV outcomes.
Since the 1960s, “. . . a plethora of questionnaires, scales, interview schedules
and other stress measurement devices have emerged and evolved. . . . choosing a

measurement tool poses a bewildering challenge.”* Hurrell, et al. point out that
many of these questionnaires have good reliability and construct validity, and there-
fore are potentially useful for studying working conditions related to CVD.* Here,
we focus on the questionnaires that have been widely used in studies of CVD to de-
scribe working conditions (see Table 1).

. JoB CONTENT QQUESTIONNAIRE

The core questions of the Job Content Questionnaire (JCQ)** are taken from
the U.S. Quality of Employment Surveys (QES), administered to nationally repre-
sentative samples of employed individuals in 1969, 1972, and 1977. The “core JCQ”
is based on 27 psychosocial questions included in the three QES. The “full JCQ”
(version 1.1} was developed in 1985 by adding cight additional QES items and 14
new questions. A 1995 update (version 1.5) included pilot versions of a set of ques-
tions addressing the global economy. JCQ scale scores for any sample can be com-
pared to national U.S. scale averages by job title, sex, and industry code.

Thie JCQ has been widely used in North America, Europe, and Japan, and relia-
bility information contained in Table 2 is based primarily on six major studies from
the U.S., Canada, the Netherlands, and Japan.®* The means and standard deviations
of scales are similar across the six studies, and internal consistency tends to be simi-
lar across populations (average Cronbach’s o for women is .73 and for men is .74).
The alpha coefficients are generally acceptable (¢ > .70), however, the five-item
psychological demands scale is only borderline (average o= .63), and the three-item
job insecurity scale has low reliability (o < .60) for two of the three studies for
which data are available. Studies using the JCQ typically have employed a response
format based on intensity, i.e., ranging from “strongly agree” to “strongly disagree.”

To obtain the JCQ: www.uml.edu/Dept/WE/jcq.him

SWEDISH DEMAND-CONTROL QUESTIONNAIRE

The Swedish Demand-Control Questionnaire (DCQ), a shortened and modified
version of the JCQ, was introduced in 1988% and has been used in a number of epi-
demiologic studies. Tt contains only six questions assessing decision latitude (two on
decision authority and four on intellectual discretion). These scales have adequate
internal consistency (0. = .75-.80 for demands and ot = .76-.77 for latitude).”” There
is also a social support scale; however, it is oriented toward the atmosphere in the
worksite, while the JCQ social support questions are more objective and instrumen-
tal in nature. Response options are frequency-based (i.e.. “how often”). The DCQ
and the JCQ appear to be very similar.

A recent study explored the validity of some of the most crucial questions in
the DCQ by asking subjects to describe in their own words what they mean by their
responses to the standardized questionnaires. According to a content analysis, the
questions dealing with psychological demands and decision latitude have similar
meaning to both healthcare personnel and workers who deal with “things” in their
daily work.? ‘ ‘

To obtain the DCQ: e-mail Tores, Theorell@ipm.ki.se

~
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TABLE 2. Internal Consistency Reliability of Main Questionnaire Scales Used to Measure
Job Stressors in CVD Stodies

#of
Scale Questionnaire  Items Reference Cronbach’s Alpha
Psychological demands : .
Psychological demands JCQ 9 Karasek, 1998 .72 (men), .71 (women)
Psychological demands cQ 5 Karasek, 1998 .63 (men), .63 (women)
Psychological demands ICQ 5 Original anaiyses- 70-74
. Cornell WSBPS
Psychological demands DCQ 5 Theorell, 1996 75 (men), .81 (women)}
Psychological demands WOM 2 Johnson, 1993 .60
Job demands Whitehall 4 Bosma, 1997 67
Extrinsic effort BRI 6 Rothenbacher, 1998 16
Extrinsic effort ERI 6 Vrijkotte, 1999 76
High demand 081 19 Belkic, 1995b; 1996 .80
Extrinsic titne pressure 0OSI 5 Belkic, 1995b, 1996 54
Avoidancefserions 08I 5 Belkic, 1995b; 1996 .67
consequences
Conflict/uncertainty 081 8 Belkic, 1995h; 1996 .80
Job decision latitude
Skill diseretion JCQ 6 Karasek, 1998 73 {men), .75 (women)
Skill discretion ICQ 6 Ordginal analyses- 7280
Cornell WSBPS
Decigion avthority JCQ 3 Karasek, 1998 .68 {men), .68 (women)
Decision authority ICQ 3 Original analyses- .77-.81
Comell WSBPS ~
Organizational influence ICQ 3 Landsbergis, 1994 62
Job decision latitude ICQ 9 Karasek, 1998 .81 {men), .82 (women)
Job decision latitnde ICQ 9 Original analyses- .81-.83
Comell WSBPS
Tob decision latitude DCQ 6 Theorell, 1996 .76 (men), .77 (women)
‘Work control WOM 12 Johnson, 1993 75
Job centrol Whitehall 15 Bosma, 1997 .84
Underload 08I 8 Belkic, 1995b; 1996 .62
Strictness 08I 6 Belkic, 1995b; 1996 A1
Saocial support
Supervisor support JCQ 4 Karasek, 1998 .84 (men), .84 (women)
Supervisor suppott © JCQ 4 Original analyses- .87-.89
Cornell WSBPS
Co-worker support ICQ 4 Karasek, 1994 .75 (men), .77 (women)
Co-worker support cQ 4 Original analyses- 67-72
Cornell WSBPS
Social support Whitchall 6 Bosma, 1997 79
Job insecurity
Job insecurity ICQ 3 Karasek, 1998 .61 (men), .58 (women)
Job insecurity JCQ 3 Original analyses- A6-T7
Cornell WSBPS
Extrinsic reward
Extrinsic reward ERI 11 Rothenbacher, 1998 81
Extrinsic reward ERIL 11 Vrijkotte, 1999 82
Hazardous exposures
Hazardous exposure WOM 7 Johnson, 1993 N
Noxious exposure 081 7 Belkic, 1995b; 1996 67
TOTAL OSI (General 58 Belkic, 1995b; 1996; .81
0OSI Emdad, 1998
Professional 27 Belkic, 1996 . .84
driver OSI*

* Variable items only for Cronbach alpha
Imbalance Questionnaire; OSI; Occupational Siress Index; DCQ: Swedish Demand-Control Questionnaire;
'WOM: Swedish Work Organization Mattix; WSBPS: Work Site Blood Pressure Study

ICQ: Job Content Questionnaire; ERI: Effort-Reward
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SWEDISH WORK ORGANIZATION MATRIX

Researchers in Sweden also developed an elaborate instrument, the Work
Organization Matrix (WOM), for imputing job titie averages of job characteristics to
study subjects,#38505L It is based on questions from the nationally representative
Level of Living surveys administered in Sweden in 1977, The WOM is not directly
related to the JCQ and has only two items on job demands. However, its work-con-
trol scale includes some questions that go beyond task-level influence, and ask about
influence over selection of supervisor and coworkers, and planning of vacations. As
in the JCQ, internal consistency values are higher for the work-control scale (ot =
.75) than for the psychological job-demands scale (@ = .60).% The response format
is “yes/no” for the job-demands items and “often/sometimes/never” for the work-
control items.

WHITEHALL JOB CHARACTERISTICS QUESTIONNAIRE

Researchers conducting the Whitehall study of British civil servants adapted
the JCQ for their study' by adding questions on decision authority and changing to
a response format based on frequency (a 4-point scale ranging from *often” to
“never”). They found higher internal consistency for their job-control scale (ot = 84)
than for the job-demands scale (0. = .67). A slightly shorter version of the Whitehall
questionnaire has been used by researchers in the Copenhagen Heart Study.™

To obtain the Whitehall Questionnaire: Dr. Amanda Nicholson, Department
of Epidemiology & Public Health, University College London, 1-19 Torrington Place,
LONDON WCIE 6BT, Tel 0171-391-1684, e-mail amagdan@pub]ic—health.ucl.ac.uk

EFFORT-REWARD IMBALANCE QUESTIONNAIRE

The effort-reward imbalance (ERI} model of work stress expands some of the
concepts described in the previous questionnaires (see Table 1). Siegrist, et al. define
threatening job conditions as a “mismatch between high workload (high demand)
and low control over long-term rewards.”® Extrinsic effort is defined very similarly
to job demands in the JCQ, DCQ, WOM, and Whitehall, although in some studies it
includes piecework and shiftwork. Low reward refers to low “egteemn reward” (sim-
ilar to lacking social support), low income, and poor job security/career opportuni-
ties (i.e., layoffs, undesirable change, poor promotion prospects, and work not
adequately reflecting education level [status inconsistency]).”** Response options
in the current version of the questionnaire are “agree” or “disagree,” and if “agrec”
is chosen, the level of distress—ranging from “very” to “not at all” on a 4-point
scale—is requested. The internal consistencies of the extrinsic effort scale (o0 =.76)
and the reward scale (o0 = .81-.82) are good.#210¢

The ERI model emphasizes broader aspects of job control than the JCQ, DCQ,
WOM, or Whitehall questionnaires. However, Karasek and Theorell’s model was
not intended to restrict the concepts of demands and control to task-level measures.>
The core JCQ and the DCQ were derived from specific U.S. and Swedish surveys
and therefore created post hoc. However, the full JCQ contains items and scales that
measure income and aspects of low job security/career opportunities.* Roughly 9 of
the 14 concepts employed by Siegrist and Peter to measure extrinsic effort and low
reward are contained in the JCQ.%! Many researchers have chosen to use only two of
the core JCQ scales (14 items measuring decision latitude and workload demands)
due to limited space and time constraints; however, the full JCQ includes a broader
set of measures. In addition, the fife course perspective of work task control developed

-
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by Johnson using the WOM [Johnson, 1996] reflects job security/career opportuni-
ties.” In a study of Swedish men, dichotomous measures of ERI and job strain were
mildly correlated (r = .21).”

To obtain the ERI questionnaire: Johannes Siegrist, e-mail siegrist@uni-
dusseldorf.de

OCCUPATIONAL STRESS INDEX

The Occupational Stress Index (OSI) incorporates essential elements of the
job demands-control model, as well as other formulations of how stress leads to
CVD, such as features of work in high-risk occupations.®-112122 The OSI is reflec-
tive of a cognitive ergonomic-neurophysiologic approach (see Chapter 3). The fac-
tors are organized into a two-dimensional matrix with the stress dimensions
(underload, high demand, strictness, extrinsic time pressure, noxious physical ex-
posures, threat-avoidant characteristics; and conflict/uncertainty) along the hori-
zontal axis. The levels of human information transmission—sensory input, central
decision-making, and task execution—plus a general level, form the vertical axis.'”?
Thus, each factor has a set of coordinates, localizing it to the type of stress and the
level at which it affects the worker. The OS] contains 58 items, including more spe-
cific questions than standard job stressor questionnaires, and thus can be useful as a
diagnostic tool for intervention strategies. For example, the OSI operationalizes the
specific elements that contribute to psychological demand and thus can discrimi-
nate professional drivers from control subjects (building tradesworkers and subway
guard attendants); job demands-control measures (e.g., DCQ) often cannot.? In ad-
dition to the general OSI (Cronbach’s o = 0.81), a version specific to professional
drivers has been dgveloped (Cronbach’s o = 0.84),%4nd an OSI for physicians is
being developed. Each of the seven subscales of the OSI have shown acceptable in-
ternal consistency reliability (see Table 2), with the exception of “strictness” and
“extrinsic time pressure.” The OSI also emphasizes stressful aspects of work that
have disaster potential or “lifc and death” consequences, such as are experienced
by professional drivers, air traffic controllers, healthcare workers, and sea pilots.
Response options vary, but are usually on a 3-point scale, and include intensity and
frequency. .

To obtain the OSI: Karen Belkic, Center for Social Epidemiology, Room 202,
1528 6th St., Santa Monica, CA 90401, 310-319-6595, e-mail kbelkic @hsc.usc.edu

OTHER MEASURING TOOLS

The NIOSH generic job stress instrument also contains items on cognitive de-
mands, role conflict, role ambiguity, responsibility for people, and threat of violence
or injury.” Jackson and colleagues have examined monitoring demands (e.g., undi-
vided attention, keeping tract of processes, concentrating all the time, reacting
quickly to prevent problems arising), problem-solving demands, and production. re-
sponsibility. Some researchers have suggested adding “emotional demands” {items
about death, sickness, human suffering, aggressive and awkward patients or
clients).12!7 Borg and Kristensen, in Danish national studies also have examined sen-
sorial job demands (attention, need for precision, intensity), cognitive demands, and
the demand for suppressing one’s emotions.'> However, none of these studies have
examined CVD outcomes. ‘

Jackson, et al. differentiate control over scheduling/pacing of tasks (“timing con-
trol”) from control over the process by which tasks are performed (“method control”).#
In addition to expanding the concept of job control to work group or organizational

Ev



170 LANDSBERGIS, ET AL.

policies or procedures (as in the full JCQ or the NEOSH questionnaire) and to long-
term job security/career opportunities (as in the ERI), the full JCQ begins to mea-
sure aspects of job control exercised collectively.*” Such collective control, e.g.,
. through a union collective bargaining agreement, may be an important means for
employees (particularly lower socioeconomic status employees) to exercise task
control, increase income, achieve job security, improve promation prospects, and
minimize undesirable change.

The JCQ, DCQ, WOM, ERI, OSI, and NIOSH instruments also contain ques-
tions on physical demands and hazardous physical or chemical exposures. The asso-
ciation of these characteristics with job strain or ERI rarely has been examined and,
in fact, may confound or modify the effect of job strain on CVD risk.

To obtain the NIOSH questionnaire: Joseph J. Hurrell, Jr., NJOSH Division of
Surveillance, Hazard Evaluations and Field Studies, Mail Stop R12, 4676 Columbia
Parkway, Cincinnati, OH 45226, 513-841-4428, e-mail jjh3@NIOSHE].em.cdc.gov

Formulations of Job Strain

Job Demands and Job Decision Latitude. The interaction between job de-
mands and job decision latitude, which defines job strain, has been operationalized
primarily in four ways.5# (1) The most common procedure applies a quadrant ap-
proach, identifying employees who are above the median on demands and below the
median on latitmde as “high strain”. The determination is made by dichotomizing
self-reports of demands and latitude at either the sample medians or national medi-
ans/means. (2) A newer approach (used in seven studies with positive resultsé484)
creates a continuous, independent variable—demands-divided by latitude. (3) Eight
studies have employgd a multiplicative interaction term partialled for main effects
(demands x latitude, controlling for demands and latitude). However, the interaction
term significantly improved the variance explained by the model beyond what could
be obtained with only the main effects in only four of those studies.?7#4864 (4)
Exploratory graphical approaches examine interaction effects and thresholds (non-
linear effects), For example, demands and latitude have been divided into tertiles or
quartiles, and patterns of heart disease risk examined across the resulting nine* or
162 exposure cells.

Main effects often were not reported in the studies utilizing quadrant or quo-
tient terms. (A number of studies have examined the main effects of job demands
and job decision latitude, finding some significant associations.™) Therefore, we
cannot determine whether such formulations model interaction or the sum of two
main effects. In the Comell Work Site Blood Pressure Study (WSBPS), all four for-
mulations of job strain were significantly associated with elevated ambulatory SBP,
and the quadrant term was a significant predictor of SBP controlling for the main ef-
fects of demands and latitude. However, associations with DBP and risk of mild hy-
pertension appeared to be more appropriately modeled as the sum of two significant
main effects.® True interaction effects frequently are difficuit to detect due to alack
of statistical power.3#

Thresholds. If a population threshold exists for the effect of job strain, the
proportion of subjects exceeding this threshold typically varies across nonpopula-
tion based samples, For example, if only 10% of a given sample is experiencing
“high” (biologically relevant) job strain, but 25% is classified as “high strain” using
the quadrant definition, misclassification and a dilution of the effect estimate occurs.
One approach for exploring possible thresholds, or nonlinear or nonmonotonic dose-
response curves, is to dichotomize a continuous exposure variable at various points

-
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and plot the resulting odds ratios or mean differences. ' In the Cornell WSBPS, a
significant effect of job strain (using the demands/latitude quotient term) on work
and home ambulatory BP was seen at cutpoints beginning at about the upper tertile
of the distribution of job strain, and this effect increased in magnitude as the cut-
points increased. Another strategy used in the Cornell study was to define as high
strain the group defined by the lowesi tertile of decision latitude and the highest ter-
tile of demands (6.5% of the sample). This group had work SBP about 10 mmHg
higher than those in low demand or in high latitude groups. Using national means
for decision latitude and demands to define the high strain group (8% of the sample)
also resulted in larger effect sizes, 11.5 mmHg SBP and 4.1 mmHg DBP. Therefore,
in this sample, there was evidence of both a threshold of effect for job strain, and in-
creasing effects at higher levels (or “doses”) above the threshold.®

Social Support. Workplace social support has been examined in conjunction
with the job strain model in several stadies of CVD. Some evidence exists for a
social support main effect,24% although nuil results also have been reported.+6-1.6
Some studies have found an interaction—a buffering by social support of the effects
of job strain, 6235451 A third approach, used in one study with positive findings,* does
not try to disentangle main effects and interaction, but simply hypothesizes that so-
cially isolated, high-strain work (“iso-strain”} carries the highest risk. This approach
was proposed since iso-strain is a univariate measure, “a more parsimonious instra-
ment for measuring and analyzing workplace conditions.™*

Cumulative Exposure. In most studies, exposure to job strain was measured
at only one point in time; thus, the effect of duration of exposure could not be as-
sessed. Current exposure may be an inadequate megsure of cumulative exposure
since people gain skills with time and age, may be proinoted, or may select out of
high strain jobs. (In the U.S. QES there is evidence of an inverse association be-
tween age and job strain.) In the first 3 years of the Cornell WSBPS, test-retest reli-
ability of the decision-latitude and job-demand scales was fairly high (both r = 0.64).
However, 22% of participants changed their (dichotomous) job strain status in 3
years—resulting in a mote than 50% turnover in the initial high-strain group.
Therefore, complete work histories were collected from Cornell study participants.
Six questjons from the JCQ were asked about each past job held by 379 study par-
ticipants. Internal consistency of the three two-item scales was high for workload
demands (o = .81), but borderline for job decision latitude (o = .62) and workplace
social support (o0 = .63). Two items were added to increase the reliability of the lati-
tude scale. Among the 255 participants who answered all four latitude items, scale
reliability increased to o = .83. In preliminary analyses, job strain during the 5 years
prior to Time 1 is associated with Time 1 work and home SBP among men > 44
years of age and men with < 14 years of education, independent of Time 1 job strain.
For example, men > 44 years of age who report job strain at Time 1 and job strain
during at least 3 of the 5 years prior to Time 1 have ambulatory SBP about 14 mmHg
higher than men with neither exposure. The measure of job strain during the past 5
years had a modest association with Time 1 job strain (kappa = .24).

Johnson, et al., using the Swedish WOM, found that low work control, in each
5-year cumulative exposure interval over the past 25 years, was associated with sig-
nificant elevations of risk of CVD mortality among Swedish men, with relative risks
ranging from 1.6 to 1.8.5! However, exposure > 25 years was not associated with in-
creased mortality, implying an induction period of 25 years or less.
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IMPUTATION OF JOB CHARACTERISTICS SCORES
by Joseph Schwartz, PhD o

Many datasets contain rich health information, but lack details about subjects’
job characteristics or work situation. An example is the U.S. National Health and
Nutrition Examination Surveys (NHANES), which provide physical exams to large
numbers of individuals, and panels of experts adjudicate individual cases with re-
spect to the presence or absence of a variety of diseases and conditions, including
ML Tt would be unfortunate if there were no way to use such studies to examine the
relationship of working conditions and health. o

Fortunately, most large health studies do contain information on a variety of re-
lated demographic characteristics, including participants’ education, employment
status, occupation, and, gometimes, industrial sector. There is a long tradition in so-
ciology of using occupation to rank individuals along a hierarchical dimension of
social status or prestige. 2024442719 Ag a result, if a survey includes information on
participants® occupations, coded according to a standard classification scheme such
as that used by the U.S. Census, it usually is a straightforward process to translate
the occupation codes into a measure of social status. While this has been useful for
addressing questions pertaining to the relationship of socioeconomic status to health
or disease, it has only marginal utility for addressing questions concerning the spe-
cific factors about work that may put individuals at increased risk for cardiovascular
or other diseases. The ability to infer decision latitude, psychological job demands,
and other specific characteristics on the basis of occupation would be helpful.

At least four linkage systems allow assigning of sceres on a variety of job char-
acteristics to individugls on the basis of their occupation§. The oldest is based on the
Dictionary of Occupational Titles (DOT).1¢01! Department of Labor experts de-
fined 12,099 job titles and rated each according to 44 characteristics, subdivided into
seven broad categories. Three “worker functions” summarize the job’s complexity
with respect to data (or information), people, and things (equipment). There are two
measures of the average level of training required, one for general education and the
other for specialized vocational training. Eleven skill areas, ranging from general in-
telligence to finger dexterity, are rated in terms of the amount required to perform
the job at an average level. Ten temperaments describe various characteristics of
jobs that workers may have to accommeodate to; these include influencing others,
repetitive or continuous tasks, performing under stress, and variety or change. Jobs
are also rated in terms of five bipolar “interests,” identifying which of two exireme
preferences that an individual might hold would be more consistent with the job; for
example, a preference for abstract/creative activities versus routine/concrete/orga-
nized activities. Finally, jobs are rated with respect to physical demands (six charac-
teristics) and physical environment (seven characteristics).

The primary goal of the DOT has always been to facilitate the matching of
workers to jobs by employment offices. Spenner was the first to use the detailed job
titles to estimate the average characteristics of each three-digit census occupation
category and suggest that these be linked to other datasets and used for research pur-
poses.® Subsequently, the DOT variables were linked into one of the U.S. Census
Bureau’s nationally representative Current Population Surveys (n = approximately
55,000) using detailed job titles, and then the means of the 44 job characteristics for
each 1970 census occupation category were computed. Using the resulting database
(available from the Inter-university Consortium for Political and Social Research), it
is possible to merge the occupation means into any existing dataset containing 1970

-
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census occupation codes. Miller, et al. provide a thorough review of the strengths
and weaknesses of thé DOT.™ No one has ever investigated the ability of these
scores to predict CV functioning ot disease. _

The second linkage system was developed by Schwartz, Karasek, and Pieper®
and is closely related to the Job Content Questionnaire. Using identical, or nearly
identical, questions administered to three random samples of the U.S. labor market
in 1969, 1972, and 1977 (Survey of Working Conditions, 1969; Quality of
Employment Surveys, 1972, 197780), eight subscales were constructed. These
became the core of the JCQ.% Pooling the three surveys resulted in combined sam-
ples of approximately 3000 men and 1500 women. After combining some of the
smaller census occupational categoties, occupation-level means of the subscales
were estimated and linked to the National Health Interview Survey and NHANES I
study.* The analyses of the linked data were the first to document an association be-
tween job strain and MI prevalence in U.S. males.”

The third and fourth linkage systems were developed in Sweden. The first® is
similar to that of Schwartz, et al. Employed male respondents to a national random
sample of households rated their jobs on a number of psychosocial factors, including
amount of overtime, shift work, hectic or monotonous pace, influence over work
pace, contact with coworkers, and opportunity to learn new things. Responses to
cach question were dichotomized and the percentage of positive responses in each
occupational group (n = 118 occupations, based on the Nordic version of the three-
digit International Standard Classification of Occupations) was determined.
Occupations were then classified as either having or not having each characteristic
based on whether the proportion of positive responses (from individuals in that oc-
cupation) exceeded 50%. When these dichotomous ocdupation scores were linked to
the 1970 or 1975 occupations of a sample of individuals who were born 1911-1935
and died 1974-1976, those individuals whose occupations were classified as hectic
and providing either litile influence over work pace or lack of opportunity to learn
new things were 35-45% more likely to have died from ML

The second Swedish linkage system was developed by J ohnson and col-
leagues.™ Using the responses to a random sample of the employed Swedish popula-
tion (n = 12,084), scales measuring work control, psychological job demands, social
support, physical demands, and exposure to hazards were constructed. As in the
other linkage systems, the mean score for each scale was computed for each occupa-
tion (n = 261). This system was the first to be applied to work history data to assess
the relationship between CV mortality and cumulative exposure to work-related psy-
chosocial factors; low work control, especially in combination with low workplace
social support, was associated with an increased risk of CV mortality.’! In other
studies, low work control was associated with incident MT in middle-aged men® and
in both men and women.* For men in the latter study, the combination of low work
control, high psychological job demands, and low social support was associated with
the highest risk.

Occupation-based linkage systems for imputing psychosocial work characteris-
tics have both advantages and disadvantages relative to the more common self-report
questionnaires. The ability to impute or infer work characteristics to existing

* A second, parallel linkage system imputes job characteristic scores using not only an individual’s
occupation, but also several other demographic characteristies: education, age, race-sthnicity, marital
status, and whether self-employed. Scores based on the two linkage systems are highly correlated.
Separate linkage systems wers developed for men and women.
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datasets that contain information about subjects’ occupations, but little or no infor-
mation about other work characteristics, is beneficial. The other major advantage is
that imputed scores are much less susceptible to self-report bias. First, they are
based on the average of several self-reports; thus, individual biases tend to cancel
each other out.* Second since linkage systems almost always are applied to datasets
other than the one from which they were generated (for an exception, see Johnson
and Stewart, 1993), the individuals who provided the self-reports are not the individ-
uals in whom the relationship between health and work characteristics is assessed.
This rules out the possibility that an observed relationship is due to reverse causa-
tion, such that those with a particular health condition are more likely (as a conse-
quence of their disease) to report, for example, having less decision latitude or more
job demands. The primary threat to the validity of an observed association is the
possibility of self-selection, that those at higher risk (due to nonwork-refated fac-
tors) are more likely to enter patticular occupations. Of course, concern about selec-
tion bias is at least as applicable to findings from. self-report data as to findings based
on imputed work characteristics, and the goal of both types of analysis should be to
try to statistically control for those nonwork-related risk factors that might influence
occupational selection. : .

An additional strength of these linkage systems is that they are based on mod-
erately large (1500-3000) to very large (> 10,000) representative national samples
of the labor force. The representativeness of the original samples is critical to the va-
lidity of imputing job characteristics based on the occupation means in one sample
to individuals in another sample. Another factor is the sample size of each occupa-
tion. Not surprisingly, the sample means of those occupagjions with more individuals
are more accurate esgimates of the occupations’ true thedns than are the sample
means.of smaller occupations; the estimated precision of each sample mean is in-
versely proportional to the square root of the number of individuals in the sample
with that occupation. Thus, most of the linkage systems do not impute means for
those occupations for which the “parent” survey has fewer than three®*” or five® in-
cumbents. Still, those occupation means that are based on 40 individuals will be
twice as precise as those based on only 10. The degree of imprecision due to sam-
pling variability, as reflected in the standard errors of the occupation means, is com-
parable to unreliability in multi-item scales and limits the generalizability of the
estimated occupation means when they are imputed to other samples from the same
population and time period.

Equally critical is the generalizability of the occupation means to other popula-
tions, subpopulations, or cohorts. These linkage systems have not been applied out-
side their country of origin, but they have been applied to geographically defined
subpopulations? and to occupations held by individuals mote than a decade before
or after the occupational information was collected.’! It is not clear to what extent
the average work charactetistics of an occupation in the mid-1970s reflect the chat-
acteristics of that occupation in the early 1990s; certainly some occupations have
gone through substantial transformation while others have remained relatively stable.
This issue is particularly important when a linkage system is applied to complete
work histories to estimate cumulative exposure to hypothesized putative factors. In

"

* The possibility of a collective bias {or subjective perception) in the self-reports of individuals
within specific occupations, based on shared experiences, professional organizations, and perhaps culture
{e.g., police, skilled trades}, cannot he ruled out. Such collective biases, to the extent they exist, are likely
to be reflected in the occupation means of each of the linkage systems described above,
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this situation, the same work characteristics are imputed to a job regardless of
whether it was held during the 1950s or the 1980s.

The DOT-based linkage system is based on expert evaluations of occupations,
performed by employees of the U.S. Department of Labor, while the other three
linkage systems are based on self-reports of individuals in each occupation. The
latter offers greater knowledge, but potential subjectivity. The expert observer’s un-
derstanding of the work situation is more superficial because it usually is based on a
limited period of observation. However, experts may be in a better position to make
comparative assessments of jobs/occupations, due to training and experience of ob- -
serving many jobs. They may be able to apply rating scales in a more consistent
fashion than a set of individuals who each rate only their own job.

Certainly the greatest disadvantage of linkage systems is that they cannot char-
actetize any of the variability among jobs within an occupation. All individuals in
the same occupation are assigned identical scores for each job characteristic. This
implicitly ignores all within-occupation heterogeneity, and certainly there is sub-
stantial variability among the multitude of jobs that are aggregated into one occupa-
tional category. Some of these differences are related to the company, specific
supervisor, or coworkers, and maybe even characteristics of the incumbent. For ex-
ample, a given job is likely to be less psychologically demanding for someone who
is highly skilled and/or has cooperation and support from coworkers.

EXPERT-OBSERVER ASSESSMENT OF JOB
CHARACTERISTICS by Birgit A. Greiner, PhD and Niklas Krause,
MD, PhD ‘ 5

A growing number of studies, including longitudinal studies, consistently show
associations between occupational stressors and CVD morbidity and mortality.
However, it is not clear to what extent the characteristics of the job or the individ-
ual’s interpretation of the job situation, based on factors such as coping strategies
and personality, contribute to this association, because stressors are usually mea-
sured by self-report. To disentangle the effects of the person from the effects of the
job environment, it has been suggested that stressors be measured by different meth-
ods within one study.263360% For example, Kristensen suggested a “triangulation
strategy” for CV research using self-rated measures of each individual, average mea-
sures (all workers with the same job title are given the average values of responses
provided by workers with this particular job), and independent measures of job char-
acteristics, (e.g., assessments by external experts).®

To date, most stadies on CVD and work stressors are based on either individ-
ual self-ratings of the worker, or on the average method as a strategy to minimize
the variation caused by individual differences. Schnall, et al. report that the average
method usually yields lower associations between job strain and CVD than the indi-
vidual self-ratings.# Does the individual appraisal of stress factors contribute more
to the stress-health association than the actual work conditions? Such a conclusion
would be premature, since the use of average measures based on job titles introduces
a methodological problem that biases the association toward the null. Most occupa-
tional titles are crude, covering not only a wide range of occupations with different
stressor levels but also a-'wide range of organizational settings that might affect stres-
sors within even a single, narrowly defined occupation. A third method is the use of
self-reported data averaged over several workers on the leve] of a particular job

~



176 LANDSBERGIS, ET AL.

within one company—the shared job strain concept.®® Averaging individual stres-
sor measures within only one company ensures that measures apply to the same job
and the same organizational setting. This method appears especially suitable for
simple, blue-collar jobs in large companies where exactly the same task exists more
than once. However, this method might be difficult to apply at the white-collar level
due to a lack of identical jobs within one company.

Another measurement approach to minimize variation caused by the individual
is the external-assessment of working conditions. The advantage of such measures
is that they are (ideally) not confounded with the personality of the worker, and the
specific organizational setting of the job, as it affects job characteristics, can be
taken into account, :

Methods for External Assessment of Job Characteristics
. Each method has a specific strategy for measurement “objectivization,” in-
tended to minimize or eliminate distortion of job characteristic data by individuals:

1. Archival data from company or insurance records. Objectivization is
achieved by the nonreactivity of the measurement. Bias caused by worker reactivity
to the measurement is excluded. However, the interpretation of archival data is lim-
ited, because the data usually provides only crude indicators of stress factors, which
often are restricted to a specific occupational group (e.g., traffic density as a measure
for demands in bus drivers, or number of incoming phone calls as a measure of de-
mands in telephone operators). Additionally, archival data usually is collected for
practical rather than scientific purposes; thus quality is limited due to inconsistent
coding, lack of check for data entry mistakes, and empty data fields.

2. Assessment by external experts without inspectiort of the individual worksta-
tion. There is presently }10 widely accepted method for this assessment. In studies of state
employees in England, experts have rated job conditions with regard to the crucial dimen-
gions in the demand-control model (DCM).7 Others used expert ratings based on the U.S.
Dictionary of Qccupational titles,»”= The measurement objectivization of this method is
achieved by benefiting from the knowledge of experts over a wide range of occupations,
which minimizes personal bias. This method has the same limitations as the average
method, due to the crude definition of job titles and the variety of organizational settings.

3. Supervisor or coworker assessments of individual jobs. Objectivization
results from relying on the direct experience of supervisors and coworkers 37691® In
this method, supervisors and colleagues serve as quasi-observers of day-to-day
working conditions. The validity and reliability of such measures might be highly
dependent on the closeness of the supervisors and colleagues to their subordinates
and coworkers and their familiarity with the jobs to be rated. For example, North, et
al. reported only moderate agreement between two supervisors rating the same job
who were not the immediate supervisors.™ '

4. Worksite abservations conducted by trained observers. This assessment
oceurs during regular working hours in the tradition of job analysis."s Actual job be-
haviors and working conditions are measured in real time, rather than retrospec-
tively as in self-report. Observations can provide detailed quantitative and
‘qualitative information about individual work tasks within different organizational
settings, thereby allowing description of those workplace factors requiring modifica-
tion to reduce stressors. Limitations of this method include nonobservability of
mental processes; the restricted observation period, which makes the identification
of rare events difficult; and the temptation for observers to base their ratings on
worker behavior rather than on characteristics of the environment. 2
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Regardless of these potential biases, the interpretation of any type of expert
rating is limited if different experts do not refer to the same concept about stress fac-
tors, but instead apply their individual concepts. If they do not have a mutual under-
lying theory, the same measurement problem that affects self-reports is transferred
from the worker to the expett.

5. Theory-guided observational interview. This is a variation of worksite
observation that might minimize bias,” It is performed at the worksite by an analyst
who is trained in the application of the theoretical framework. (We avoid the term
“ohserver” because the observational interview consists of more than just observa-
tion.) The analyst is the agent of the measurement objectivization by serving as a
“yranslator” for observations and self-reports, and theory and definitions. Questions
of the instrument are worded in expert language and addressed toward the analyst.
The advantage of expert language, versus colloquial language used in self-reports, is
that it can be more precise and can minimize subjective interpretation of the analyst.
Tn theory-guided interviews, analysts are not restricted to obtain the necessary infor-
mation by worksite observation only, but also can use self-reports and archival data
(e.g., work schedules). In this method, the strength of observational techniques
(real-time assessment) and structured interviews (worker as the expert of his/her
job) and the advantage of archival measures {nonreactivity of measurement) can be
combined. Observational interviews can gather information that is not available by
observation alone, and information that is likely to be. missed during the observa-
tional period (rare events) can be included in the analysis. ‘

There is no commonly agreed upon procedure, and only a few theory- guided
observational instruments have been developed and validated in epidemiologic stud-
ies with explicit health outcomes. One challenge fof the development of these in-

“struments is thehf applicability to a range of different occupations. This goal
excludes the use of simple stressor event checklists, which usually are applicable
only to narrowly defined occupational groups. Instead it requires the use of theoreti-
cal concepts that allow for a common definition of stress factors in a range of differ-
ent jobs. ‘

Theory-guided interviews have been used in CV research.’** The job analysis
instrument RHIA/VERA, used in a multimethod approach in CVD research® and
in studies with other health outcomes,32-34616568 ig described on the following

pages.

The Theory-Guided Observational Instrument RHIA/VERA
There are two tested versions of this instrument in German—one for blue-
collar works” and one for white-collar works—and an English version for the as-
sessment of job characteristics in transit driving jobs.?! Currently, a shortened
version of the RHIA/VERA method is being used to assess the job characteristics of
" a subsample of the Whitehall Study.? Interrater reliability coefficients are very good
for most dimengions,33.346667

THEORETICAL BASIS AND DEFINITIONS

The theoretical basis is Action Regulation Theory. This theory conceptualizes
psychological processes important for human action, such as planning, thinking, de-
ciding, and motor regulation, in interaction with the environment, 3336102 Applied to
the work situation, the unit of analysis is not the individual worker but the task—
more precisely, the mental structure of the work task. This structure comprises
the mentally regulated operations by which the worker carries out a job.

-
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Two main dimensions for the analysis of work are assessed: level of require-
ments for skill utilization and work hindrances. The model conceptualizes hin-
drances as factors that potentially impair health, whereas high levels of skill
utilization promote health and personality development.’® Studies using the
RHIA/VERA instrument show that hindrances are associated with impaired physi-
cal health or health complaints, whereas skill utilization is more strongly associated
with mental health and active leisure-time activities.t5

The level of reguirements for skill utilization is defined as the degree of inde-
pendent thinking, planning, and decision-making that is required from the worker to
carry out the task. The instrument includes a 10-level scale with defined categories
(Table 3). The lowest level of skill utilization is the application of preset rules with-
out any latitude for independent thinking or planning. Medium levels require one or
more decisions of the worker; high levels include complex strategy decisions that
affect other workers. To categorize the task into one of these levels, the analyst has
to become familiar with the content of the task as a first step of the analysis.

Hindrances (or stressors), the second main dimension, are defined as charac-
teristics of the work task that hinder the action regulation processes due to poor tech-
nical or organizational design. The underlying cause of stressors is seen in
restrictions of worker control, or “partialized” work.”” Conditions are not considered
stress factors if workers have the control to remove the hindrance so that it will not
reappear in the future. Subdimensions of hindrance include work barriers, time pres-
sure (a measure of the work pace), time binding (a measure of worker control over
time handling), and monotonous conditions.* The main subdimension is work bar-

TABLE 3. Synopsis from RHIA/VERA Instrument f@ir White-Collar Work:
: ¢ i

Levels of Skill Utilization
Level 5 Introduction of New Work Processes
5 The worker is responsible for organizing conditions for the introduction of new
work processes, Existing work processes have to be combined in a new way.
SR The worker is responsible for organizing conditions for the introduction of new work

processes, Existing work processes are not changed in a major way.

: Level 4 Coordination of Work Areas
4 The worker has to make at least two strategy decisions in areas of others and has to

coordinate them.
4R The worker has to make at least two strategy decisions and take strategy decisions in

work areas of others into account without changing them.
Level 3 Strategy Decision

3 "The worker has to make one strategy decision, that is a plan about what needs to be

decided. From there it is clear what needs to be done next.
3R The worker has to make more than one decision within one work assighment.
Level 2 Decision

2 Before or during the processing of an assignment the worker has to make one decision.

2R Tt is necessary to visualize the work procedure before starting or during executing the
assignment.

Level 1 Rule Application

1 For processing of the assignment the recognition of the externally determined
procedure is necessary.

1R The assignments are always done in the same way with the same work means. The

procedure is fully externally determined.

From Gireiner B: Work analysis instrument to measure objective work stressors and skill utilization in
white-collar work: RHTA-VERA, shortened version. (Original version by Leitner K, Lueders E, Greiner
B, et al, Technical University of Berlin, 1993.) Translated from the German, edited, and revised by B.
Greiner. Greifswald, University of Greifswald, 1999.



MEASUREMENT OF PSYCHOSOCIAL WORKPLACE EXPOSURE VARIABLES 179

riers, defined as obstacles that hinder work performance. Barriers create a dilemma
for the worker: the worker is required to perform the job a certain way, but the tech-
nical or organizational design of the job impedes performance. If this dilemma is as-
sociated with objective negative consequences for the worker, such as extra work or
unsafe behavior, then, by definition, work barriers constitute a stressot. Barriers can
be caused by technical or ergonomic problems, lack of tools or supplies, difficulties
regarding the flow of work information, environmental factors, and organizational
problems. These problems are not considered stressors if the worker is given partial
or full control over them by the company, (for example, if the worker is explicitly al-
lowed to lower the quality of work or to postpone deadlines without additional effort
when the problem is present).

OVERLAP WITH THE DEMAND/CONTROL MODEL

Although based on a different theoretical background, the stressor dimensions
described above overlap with the dimensions of the DCM. Barriers correspond with
the “high-strain quadrant” in the DCM. They are conceptualized as work obstacles
that require extra work and, therefore, put additional demands on the worker without
the opportunity for efficient control. In contrast to the DCM, demands and control
are not documented as two distinct dimensions in the assessment of barriers. Instead,
the analyst evaluates each demand that could potentially constitute a barrier whether
or not the specific demand can be controlled efficiently. In this way, the contextual
factors that restrict control can be determined and described on a highly detailed
level, helpful for job redesign. The concept of time pressure is comparable to the
demand concept, especially to the aspect of work pace,

Thus, the RAIA/VERA approach provides a nitire differentiated picture than
the Job Content Questionnaire via two dimensions: work barriers, as high demands
that are posed on the worker due to work obstacles, time pressure, as a measure of
work intensity under regular conditions due to an excessive amount of work per time
unit. The dimension of skill utilization corresponds to the “learning axis” in the
DCM that assumes a learning and personality development potential for the worker
if he or she does work with high latitude.>*

MEASURES OBTAINED

The analysis results in five quantitative measures.* Three measures reflect ab-
solute numbers expressed in minutes per working day or week (work barriers as
summary measures of extra work minutes spent to compensate for the obstacle, time
pressure in minutes of detachment time, monotony in minutes of presence of this
condition). Two measures are derived from scales with defined categories (time
binding on a five-level scale, skill utilization on a 10-level scale). Rating scales (e.£.,
Likert scales) are not used to minimize the bias of subjective interpretation of the an-
alyst. Furthermore, a detailed description of the-task, stress factors, and skill utiliza-
tion factors, and suggestions for work redesign to reduce stress (e.g., by increasing
the decision latitude or other organizational solutions) are obtained.

PROCEDURE: THREE-PHASE MODEL TO OBSERVATIONAL INTERVIEW

The RHIA/VERA job analysis instrument provides the.analyst with a protocol
for interview and observation that includes definitions of work stressors and skill
utilization, stressor classification, and stressor and skill utilization evaluation and
quantification (Table 4). (1) In the descriptive phase, the observer describes in
detail the required work result and work steps to achieve the result, including motor
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TABLE 4. Three-Phase Assessment Model of the RHIA/VERA Procedure

FPhase

Part of the Instrument

Function

1: Orientation

2: Reflection,

3: Evaluation

Work result: describe expected quantity
and quality standards of work result;
observed deviations from standards

Work means (resources): describe
equipment, machinery, tools, tech-
nology, and work information used
to accomplish task; use of resources

Work context; count and describe
potential barriers due to interruptions

‘Work steps: describe sequence of steps
necessary to accomplish task

Identify missing or contradictory infor-
mation: suinmarize information
obtained during Phase 1

Indications for stressors: follow -
guidelines to formnlate hypotheses
about potential stress factors for each
work step {tested in Phase 3)

Skill utilization: definitions of levels
and sjandardized questions for
classification

Classification of barriers: provides
definitions of different types

Barrier test: standardized questions to
determine whether potential stress
factors are “true’ stress factors

Summary of barriers: procedure to
describe barriers and potential
technical/organizational solutions,
and to estimate frequrency of barrier
and duration of extra work

Time-binding: rating based on observed
(and archival) information on a five-
level scale

Monotonous working conditions: stan-
dardized questions to determine
whether monotonous conditions
exist; for how long during task
performance

Time pressure: detachment periods are
subtotaled; time saved by neglecting
safety and quality standards and
working overtime is subtracted

Describe task, contrast with available
resources

Deviations from expected standards might
indicate stress factors (time pressure or
work barriers)

Contrast expected work result with avail-
able resources; determinge potential
barriers related to lack of resources

Potential barriers are tested later in
analysis—whether they are “true”
barriers

Describe mental structure of task to de-
termine stress factors and skill level

Detach from worker, objectify informa-
tion, develop focus points

Helps analyst focus observational inter-
view in evaluative phase and probe
worker

Specific hypotheses about potential stress
factors help analyst focus observation

Describe and quantify stress factors and
skill ntilization; suggest work redesign

Classifiéation of task into one of 10
sub-levels

Potential barriers classified

Potential barriers rated if are bartiers
according to theoretical definition

Description and quantification of barriers

Quantification of time-binding

Quantification of exposure to monotonous
working conditions

Quantification of time pressure

. processes as well as decision and thinking processes (mental structure of the task).
This is contrasted with a description of provided resources to achieve the result—
such as hardware, software, machines, tools, and access to necessary information—
and with contextual factors that might interfere with task performance, such as
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interruptions by persons and phone calls. (2) In the reflective phase, the informa-
tion obtained by observation and interview is objectified. This requites the analyst to
detach from the social situation with the- worker by interrupting the observation for
30-60 minutes. During this period the analyst reflects on the obtained information,
“translates” it into the concepts and definitions given in the observer manual, deter-
mines the missing pieces of information still to be gathered, and evaluates if the task
can be done in the required way considering the available resources and the contex-
tual simation. At the end of this phase, the analyst develops hypotheses about con-
crete stress factors to focus additional observations and questions. (3) In the
evaluative phase, the analyst identifies, describes, and quantifies the hindrances
and skill utilization factors. Discordance between observed and self-reported infor-
mation may need to be probed and dissolved during the evaluative phase.

Multi-Method Approach in CVD Research

. The RHIA/VERA method was used together with self-report measures in a study
of hypertension in urban transit operators in San Francisco.?** This occupational
group is particularly interesting for studies on stress and BP for two reasons: they are a
high-risk group for CVD morbidity and mortality,$! and there have been several un-
explained results in this group. For example, Netterstrom and Suadicani reporied an
excess risk of THD for bus drivers in Denmark with low exhaustion and high job satis-
faction and drivers who reported high variation in their job,” and Winkleby found an
inverse association between self-reported stress and hypertension in the same San
Francisco transit operator population.!®® (These unexplained findings have been attrib-
uted to possible distortions due to the use of self-reportstressor measures. One poten-
tial explanation might be that individuals who cope with siress by denial underestimate
stress factors. These individuals might be at high risk for hypertension.)

For a subsample of the San Francisco Transit Operator Health and Safety Study
(SFTOS), a multimethod design was applied that included both self-report (per-
ceived strain; stress factors) and job characteristics (stress factors) assessed by ob-
servational interview. The externally assessed measures were averaged on the level
of the transit line across individuals; and self-report strain and stress factors were
used on the level of the individual and on the level of line-specific average measures.
There was a significant gradient between externally assessed barriers and hyperten-
sion and between externally assessed time pressure and hypertension after adjusting
for several potential confounders.® This finding suggests validity of the externally
assessed measures. Neither of the self-report measures (strain and stress) predicted
hypertension, Averaging self-report measures for identical jobs (in this case identi-
cal transit lines) to cancel out individual variation did not substantially improve the
association to the bealth outcome. The hypothesis that individuals who rate high on
the externally assessed stress factors but low on self-report stress factors (possibly
due to denial) were at the highest risk for hypertension was not confirmed. However,
the sample size available to test this interaction was small.

Four general methodological issues can be researched with such a multimethod
study. The first issue concerns the association between self-report stressor measures
and externally assessed measures: In the SFTOS, associations between the exter-
nally assessed and self-report measures were low to moderate. Similar results were
reported by others using supervisor ratings>’¢ or observational data.?2110 This might
indicate that both general measurement approaches capture different aspects of
stress factors, particularly for demands. The correspondence between the expert-
rated or imputed assessment and the self-reported estimate of different aspects of
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psychological demands usually is poorer than the correspondence for decision lat-
jitude.’62%%9 In a study that used expert ratings (determined by an occupational
healthcare team) of 4000 employees in several companies in Stockholm, the corres-
pondence between expert ratings and self-reports was highest for decision latitude;
the self-reports explained approximately 30-40% of the variation in the expert rat-
ings.*® Zapf differentiated between job characteristics that are more or less observ-
able, dependent on one’s own affective reaction, and stable over time.

The second issue concerns the pattern of associations between stressor mea-
sures and the health outcome. If only externally assessed measures are associated
with the outcome, questions about the validity of the self-reports can be raised.
Alternatively, such a finding might indicate that both measurement approaches cap-
ture different, valid aspects of stressors, and that the aspect assessed by external
measures is truly associated with the outcome. The reverse might be true, if only
self-report measures predict the health outcome. A finding of both measures predict-
ing the outcome independently, e.g., in a common regression model, suggests that
both are describing different aspects of stressors and each one is important for the
cutcome. For example, in the Whitehall Study, both supervisor ratings and self-re-
ports of low job control predicted new events of CHD* and sick leave rate.™

. 'The third issue concerns individual variation in self-reports and expert assess-
ments. If measures are confounded by individual perception of the worker, stressor
measures averaged over the same job should be more predictive than individual
measures. In a study of German blue-collar workers, the concept of “shared job
strain” as a latent variable was introduced.®® Shared job strain comprises symptoms
that two workers with the same job have in common. If they share some variance,
then the common aspect lies in the job. Job stressors were estimated by self-reports
of two workers and two independent observers as indicators. In this study, the im-
portance of “objective” job stressors was confirmed. Four job stressors explained
two-thirds of the variance of shared job strain, whereas the trait model, which in-
cluded individual worker variation, was not as predictive.

The fourth issue concerns the importance of measuring different concepts of
stress with the same method. Stress can be either conceptualized as a “stress factor”
(the environmental source of stress), or as “strain,” understood here as perception of
the severity of the stress factor. The concept more predictive of health ouicome can
be determined by holding the assessment method constant.

APPLICABILITY OF MULTIMETHOD APPROACHES

Several questions can be addressed by the parallel use of self-report and obser- -
vational measures. The choice of the most suitable method for the external assess-
ment of job characteristics—archival data, expert ratings, or observational
interviews—depends on the research question, the nature of the job, and the sample.
Observational interviews are time-consuming, and their use is recommended specif-
ically for the following: ‘ _

1. Researchers who are concerned about the validity of their self-report data
and want to validate these data by contrasting them with other measures.?? New in-
formation about work demands that are difficult to capture by self-reports is particu-
Iarly helpful.!?® Validation by observational interview also may be necessary when
social stereotypes about the stressfulness of particular jobs are likely to distort self-
reports and coworker and supervisor ratings.

2. In studies with health ontcomes potentially caused by repressive coping and
denial (c.g., hypertension, alcohol abuse). Valid ratings for job characteristics might
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not be obtainable by self-reports from individuals with predominantly repressive
coping. Comparing observational with self-report data and analyzing individuals
with high discordance between the two can be interesting.

3. In companies with a large number of equal work tasks. One or two observa-
tional interviews can be conducted per work task and the same value assigned to all
workers with identical jobs. In this way, the sample size can be increased- greatly
with just a few interviews. '

4. For studies about occupational grade level and CV health. The skill utilization
dimension provides a highly reliable measure of the skill level objectively required for
carrying out the job and of the learning potential provided by the job. Mismatches be-
tween the worker’s skills and the required skill level can be determined.

. 5, If researchers want detailed analyses of potential organizational and techni-
cal canses of stress factors for intervention purposes. Observational interviews
expand upon information obtained by questionnaire and provide a basis for job re-
design strategies.

C.ONCLUSIONS AND RECOMMENDATIONS by Paul Landsbergis,
PhD, Birgit Greiner, PhD, Niklas Krause, MD, PhD, Joseph Schwartz,
PhD, and Tores Theorell, MD, PhD

Tt is important to determine whether it is primatily the objective characteristics of
jobs or workers’ subjective perceptions and evaluations of them (or both) that are most
predictive of changes in BP or the development of GYD. This determination would
allow more precise and valid theory and measurement; improving estimation not only
of magnitude of effect, but also interaction, thresholds of effect, cumulative exposure,
and induction periods—estimates which generally have had limited statistical power.

Self-report questionnaires tend to be inexpensive and easy to administer.
When national occupational survey data is available, comparisons can be made be-
tween study participants and national averages of job characteristics by job title,
Questionnaire limitations include the possibility of self-report bias, difficulties due
to low literacy, and problems of transcultural validation (e.g., translation into the
participants’ native language). We recommend supplementing generic job stressor
questionnaires with questions specific to the occupation(s) and target groups being
studied. Specific data is particularly useful for intervention research and communi-
cating study findings to participants. When study participants have identical job
titles-and the same employer, self-report measures averaged across that job title may
reduce the likelihood of self-report bias.

Imputation of job characteristics scores does not suffer from the same prob-
lems as self reports, and they can be used in studies containing information on an in~
dividual’s occupation but no details of work characteristics. The limitations of this
method include the loss of within-occupation variability in work characteristics, the
lack of precision of occupation means for small occupations, and the questionable
generality of the occupation scores to subpopulations and other time periods.

External assessment of job characteristics can be time-consuming and ex-
pensive to conduct; however, this method is valuable in certain situations (see pages
182-183). :

In general, we recommend multimethod strategies—convergent validation using
as many of these approaches as possible. A number of important issues remain to be
resolved through future research:

~
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1. Assessment methods that integrate self-reported stressors with objective
features of the job, such as the OSI, require further development and testing.!

2. The constructs of job demands and job control may require expansion to
improve prediction of CVD, hypertension, and other health ontcomes. Adding a mea-
sure of organizational influence to the task-level decision-latitude variable produced
a stronger association with hypertension due to job strain in the Cornell study.®* To
what extent is “low job security and limited career opportunities” an important risk
factor beyond task-level or even organizational level control, as suggested by the
Whitehall study?'* To what extent is control exercised collectively as important as in-
dividually exercised conirol in reducing job strain and CVD risk?7 Similarly, is CVD
risk associated with various alternative conceptualizations of psychological job de-
marids, such ag problem-solving, monitoring or emotional demands, or threat/disaster
potential? Valid instruments are needed to measure global systems of work organiza-
tion, such as lean production, and to apply to economically underdeveloped areas of
the world. These factors can have dramatic effects on job characteristics.5

3. To what extent are current questionnaires valid for service occupations,
women, ethnic minorities, older workers, and conditions of downsizing and new
work systems? The JCQ and other job stressor questionnaires need to be further
tested in different populations, particularly non-Northern EBuropean racial/ethnic
groups, -

_ 4. Periodic, detailed occupational surveys (such as the Quality of Employment
Surveys) in the U.S., similar to those being conducted in Burope, are needed to deter-
mine job characteristics’ time trends and current occupational averages.

5. -Are certain survey or expert observer methodés (or job stressor models)
more predictive of certain health outcomes (e.g., CVD, work-related muscutoskeletal
disorders, or psychological strain outcomes) than others?

6. Are there differences in validity of external assessment and self-report as-
sessment for different dimensions of job characteristics?

7. Do psychological constructs such as denial or repressive coping help to ex-
plain paradoxical results in stress research? 1 Does contrasting externally assessed
measures with self-eport measures and studying inconsistencies between the two on
the level of the individual help to shed light on the role of repressive coping?

8. Are expert observer methods applied and used in cooperation with manage-
ment and employees toward the goals of stress reduction and increased skill utiliza-
tion,!® or are they used predominantly to increase productivity?

9. How much do qualitative assessment methods (e.g., focus groups, inter-
views, and ethnographic observation), in conjunction with quantitative methods,
improve our understanding of the social context of stress in a particular workplace
and help us conduct and evaluate interventions?7™ Standardized interviews may
better explore the objective components of psychological demands, decision lati-
tude, and social support at work.1% Qualitative assessment, especially in interven-
tion studies, allows researchers to learn from employees about the context of
stress, helps insure dissemination of results, and serves educational purposes for
all participants.

10. To what degree can both employees and management be included in the
development of assessment methods, and support the coliection and interpretation
of data?* Researchers have to maintain scientific standards in their study, but if
studies are to lead to positive change in the workplace, employees and management
must be involved. How can the balance between science and practical application
be maintained?



MEASUREMENT OF PsYCHOSOCIAL WORKPLACE EXPOSURE VARIABLES 185

REFERENCES

1. Adelmann P: Occupational complexity, control, and personal income: The relation to psychological well-being in

10.

1L
12.
13.
14.
15.
16.
17.

19.

20.
21,

22.

23,

25.

27.
28.

25,

30,

men and women. T Appl Psychol 72:529-537, 1087.

. Ahlberg-Hlulten G: Psychological demands and decision latitude within healthcare work. Academic thesis.

Stockholm, Sweden, Karolinska Institutet, 1999,

. Alfredsson L, Karasek R, Theorell T: Myocardial infarction risk and psychosocial work environment: An analysis

of the male Swedish working force. Soc Sci Med 16:463-467, 1982.

. Alfredsson L, Spetz C, Theorell T: Type of occupation and near-future hospitalization for myocardial infarction

and some other diagnoses. Int J Bpidemiol 14:378-388, 1985,

. Algera JA: “Objective” and perceived task characteristics as a determinant of reactions by task performers. T Occup

Psychol 56:95-107, 1983,

. Astrand NB, Hanson BS, Tsacason SO: Job demands, job decision latitude, job support, and social network factors

as predictors of mortality in a Swedish pulp and paper company. Br J Ind Med 46:334-340, 1989,

. Baker D: Occupational stress. In Levy BS, Wegman DH (eds): Oceupational Health, Boston, Little, Brown & Co.,

1995, pp 381-406.

. Belkic K: Psychosocial triggers of myocardial ischemia in women, Research Report to the Swedish Medical

Research Council, 1995b.

. Belkic K, Bmdad R, Theorell T, ét al: Neurocardiac mechanisms of heart disease risk among professional drivers.

- Final report.’ Stockholm, Swedish Fund for Working Life, 1996,

Belkic K, Savic C, Theorell T, Cizinsky S: Work Stressors and Cardiovasoutar Risk: Assessment for Clinical
Practice. Part I. Stockholm, National Institte for Psychosocial Factors and Health. Section for Stress
Research, Karolinska Institute, WHO Psychosocial Center, 1995a.

Relkic K, Savic C, Theorell T, et al: Mechanisms of cardiac risk among professional drivers. Scand J Work Environ
Health 20:73-86, 1994, ’

Borg V, Kristensen TG: Measurement of psychological job demands in the national Danish psychosocial study.
Work, Stress, and Health ‘09, Baltimore, MD, 1999,

Bosma H, Matmot MG, Hemingway H, et al: Low job control and rigk of coronary heart disease in Whitehall I
(prospective cohort) study. Br Med J 314:558-565, 1997, ,

Bosma H, Stansfeld $A, Marmot MG: Job control, personal characteristics, and heart disease. J Occup Health
Psychol 3:402-409, 1998.

Caplan RD, Cobb S, French JRP Jz, et al: Job demands and worker hea]th Pub. No. 75-168. Cincinnati, Nmmnal

. Institute for Occupational Safety and Health, 1975,

Checkoway H, Pearqc NE, Crawford-Brown DJ: Research Methods m Qcenpational Epidemiology. New York,
Oxford University Press, 1989,

de Jonge J, Mulder MIGP, Nijhuis FIN: The incotporatio of different demand concepis in the job demand-control
maodel; Bffects on healthcare professionals. Soc Sci Med 48:1149-1160, 1599.

. DiNardi SR; The occupational environment—its evaluation and control, Fairfax, VA American Industrial Hygiene

Association, 1997,

Ducki A, Greiner B: Gesundheit als Bntwicklung von Handlungsfahigeit - Bin “arbeitspsychologischer Baustein”
21 ejnem allgemeinen. Gesundheitsmodell, Zeitchrift fur Arbeits - und Organisationsspycholgie 36:184—189,
1992.

Duncan PD: A socicecononic index for all occupations, In Reiss AJ Jr {ed): Occupations and Social Status. New
York, Free Press, 1961,

Emdad R, Belkic K, Theorell T, Cizinsky S: What prevents professional drivers from following physicians’ cardio-
logic advice? Psychoth Psychesom 67:226-240, 1998,

‘Emdad R, Belkic K, Theorell T, et al: Work environment, neurophysiologic and psychophysiologic models among

professional drivers with and without cardiovascular disease: Seeking an integrative nevrocardiologic ap-
proach. Stress Med 13:7-21, 1997

Palk A, Hanson BS, Isacsson SO, Ostergren PO Job strain and mortality in elderly men: Social networks, support,
and influence as buffers, Am J Public Health 82:1136-1139, 1992.

. Peatherman DL, Sobel M, Dickins D: A manual for coding occupations and industries into detailed 1970 eate-

gories and a listing of 1970-basis Duncan socio-economic scores. Working Paper 75-1. Madison, University of
Wiscensin, Center for Demography and Ecology, 1975,

Prese M, Zapf D: Action as the core of work psychology: A German approach. In Triandis HC, Dunette MD,
Hough LM (eds): Handbook of Industrial and Organizational Psychology. Palo Alto, CA, Consulting
Psychologisis Press, 1994, pp 183-224,

. Prese M, Zapf I, Methological issues in the study of work stress: Objective vs. subjective measurement of work

stress and the question of longitudinal studies. In Cooper CL, Payne R (eds): Causes, Coping, and
Consequences of Stress at Work. New York, Wiley, 1988, pp 375411,

Gray-Toft P, Anderson TG The nursing stress scale: Development of an instrument. T Behav Assess 3:11-23, 1981,

Greiner B: Objective stress factors and task requirements in biue-collar and white-collar work: Example from
Germany. Stress in the 90's: A changing workforce in & changing workplace. Washington, DC, American
Psychological Association and the National Institute for Oceupational Safety and Health, 1992.

Greiner B: Work analysis instrument to measure objective work stressors and skill wiilization in white-collar work:
RHIA-VERA, shortened version. (Otiginal version by Leitner K, Lenders E, Greiner B, et al, Technical
University of Berlin, 1993.) Greifswald, University of Greifswald, 1999.

Greiner BA: Contrasting objective and subjective measures of stress in regard to hypertension. Tel Aviv, Jsrael,
Second Intermational Conference on Work Bovironment and Cardiovascular Diseases, 1998.

~



186

31.
32,
33.
34,
35.
36.

EYR

38.
39.
40.
41.

42,
43,

45.

47.
48
19,

50.
51
52.
53
54,
55;
56.

5

58.
59.
60.
61.

62,

63.

LANDSBERGIS, ET AL.

Greiner BA; Tnstrument fo detetinine occupational stress in transit driving tasks: Observer manual and response
sheets, Unpublished, 1993,

Greiner BA, Krauge N, Ragland DR, Fisher J: Objective stress factors, accidents, and absenteesim in transit opera-
tors: A theoretical framework and empirical evidence, J Occup Health Psychol 3:130-146, 1998.

Greiner BA, Leitner K: Assessment of job stress: The RHLA. instrument. In'Landan K, Rohmert W (eds): Recent
Developments in Work Analysis. Philadelphia, Taylor & Prancis, 1989, pp 53-66.

Greiner BA, Ragland DR, Krause N, et al: Objective measurement of occupational stress factors—An example
with San Francisco urban transit operators, ] Oceup Health Psychol 2:325-342, 1997,

Hacker W: Action Regulation Theory and occupational psychology. Review of German empirical research since
1987, German J Psychol 18:91-120, 1994. .

Hacker W: Activity: A fruitful concept in industrial psychology. In Frese M, Sabini J (eds): Goal Directed
Behavior; The Concept of Action in Psychology. Hillsdale, Frlbaum, 1985, pp 262-284.

Hallqvist J, Diderischsen F, Theorell T, et al: Is the effect of job strain on myocardial infarction due to interaction
between high psychological demands and low decision latitude? Results from Stockholm Heart Epidemiology
Program (SHEEP), Soc Sci Med 46:1405-1415, 1998,

Hammar N, Alfredsson L, Johnson JV: Job strain, sacial support at work, and incidence of myocardial infarction.
Occup Bnviron Med 55:548-553, 1998,

Haratani T, Kawakami N, Araki S: Job stress and cardiovascular risk factors in a Japanese working population.
Cincinnati, OH, 9th Tnternational Symposium on Epidemiology in Occupational Health. 1992.

Hasselhorn HM, Hammar N, Alfredsson L, et al: Differences in the impact of self-rated and externally-rated job
strain on risk factors for coronary heart disease. Work Stress and Health: Organization of work in a global
economy, Baltimore, APA and NIOSH, 1998, .

Hollingshead AB: Two-Factor Index of Social Position. New Haven, (privately printed), 1957.

Hollingshead AB: Four-Factor Index of Social Status. New Haveh, Yale University, 1975.

Hurrell IJ, Nelson DL, Simmons BL: Measuring job stressors and strains: Where we have been, where we are, and
where we need to go. J Occup Health Psychol 3:368-389, 1998,

. Tarael BA, Schurman SJ, House IS: Action research on accupational stress: Involving workers as researchers, Int J

Health Services 19:135-153, 1989. .
Jackson PR, Wall TD, Martin R, Davids K: New measures of job control, cognitive demand, and production te-
sponsibility. T Appl Psychol 78:753-762, 1993.

. Jenkins G3C, Nadler DA, et al: Standardized observations: An approach to measuring the nature of jobs. J Appl

Psychol 60:171-181, 1975. LT

Johnson JV: Collective (‘ontrol: Strategies for survival in the workplasé. Ttit J Health Services 19:460—480,
1089. )

Johnson TV, Hall EM: Job strain, workplacs social support, and cardiovascular disease: A cross-sectionad sindy of a
random sample of the Swedish working population. Am J Public Health 78:1336-1342, 1988.

JTohnson JV, Hall EM, Theorell T: Combined effects of job strain and social isolation on cardiovascular disease
morbidity and mortality in a random sample of the Swedish male working population. Scand ¥ Work Environ
Health 15:271-279, 1985. ‘

Johnson JV, Stewart W: Measuring work osganization exposure over the life course with a job-exposure matrix.
Scand J Work-Environ Health 19:21-28, 1993, :

Tohnson JV, Stewart W, Hall EM, et al: Long-term psychosocial work environment and cardiovascular mortality
among Swedish men. Am J Public Health 86:324-331, 1996,

Karasek R, Baker D, Marxer F, et ak: Job decision latitude, job demands, and cardiovascular disease: A prospective
study of Swedish men, Am I Public Health 71:694-705, 1981.

Karasek R, Brisson C, Kawakami N, et al: The Job Content Questionnaire: An instrument for internationally com-
parative assessnients of psychosocial job characteristics. J Occup Health Psychol 3:322-355, 1998.

Karasek R, Theorell T: Healthy Work: Stress, Productivity, and the Reconstruction of Working Life. New York,
Basic Books, 1990,

Karasek RA: Control in the workplace and its health-related aspects. In Savter SL, Hurrell IT, Cooper CL (eds):
Tob Control and Work Health. New York, Wiley, 1989, pp 129-159.

Karasek RA, Gordon G, Pietroskovsky C, et al: Job Content Instrument: Questionnaire and User’s Guide. Los
Angeles/Lowell, MA, University of Southern California/University of Massachusetts, 1985.

Karasek RA, Theorell T, Schwartz JE, et al: Job characteristics in relation fo the prevalence of myocardial infare-~
tion in the U.S. Health Bxamination Survey and the Health and Nutrition Examination Survey. Am J Public

- Health 78:910-918, 1988.

Kompier MAJ, di Martino V: Review of bus drivers’ occupaiional stress and stress prevention. Stress Med
11:253-262, 1995,

Krause N, Ragland DR, Greiner BA, et al: Psychosocial job factors associated with back and neck pain in public
transit operators, Scand T Work Reviron Health 23:179-186, 1997.

Kristensen TS: The demand-control-support model: Methodological challenges for future research. Stress Med
11:17-26, 1995. .

Laflamme L., Friedrich P: Patterns in tasks demands and in occupational accidents: A relationship nvestigated in
the Swedish sawmill industry. Solna, Sweden, National Institute of Occupational Health {Arbetsmiljoe-
institutet, Division of Social and Organizational Psychology, 1593,

Landsbergis PA, Cabill J, Schuall P: The impact of lean praduction and related new systems of work organization
on worker health. J Occup Health Psychol 4:108-130, 1999. '

Landshergis PA, Schnall PL, Deitz D, et al: The patterning of psychological attributes and distress by “job strain”
and social stipport in a sample of working men. J Behav Med 15:379-405, 1992.



MEASUREMENT OF PSYCHOSOCIAL WORKPLACE EXPOSURE VARIABLES 187

64.
65.
66.
67.
68.

. 69,

70.

Landsbergis PA, Schnall PL, Warren K, et al: Association between ambulatory blood pressure and alternative for-
mulations of job strain. Scand J Work Environ Health 20:349-363, 1994,

Leitner K: Auswirkungen von Arbeitsbedingungen auf die psychosoziale Gesundheit. Zeitschrift fuer
Arbeitswissenchaft 2:98-108, 1993,

Leitner K, Lueders B, et al: Analyse psychischer Anforderungen und Belastungen in der Bueroatheit, Das
Rhia/Vera Buero-Verfahren. Goettingen, Hoegrefe, 1993b.

Leitner K, Volpert W, et al: Analyse psychischer Belastung in der Atbeit. Das RHIA-Verfahren und Handbuch,
Koeln, TUBV Rheinland, 1987.

Lueders B: Die intergrierte Analyse gesondheitsforderlicher und-beeintracchtigender Merkmale von
Arbejtsbedingungen mit dem RHIA/VERA-Buero-Verfahren. Zeitschrift fuer Arbeitswissenchaften 48:36-43,
1994,

Marmot MG, Bosma H, Hemingway F, et al: Contribution of job control and other risk factors to social variations
in coronary heart disease incidence. Lancet 350:235-239, 1997.

Miiler AR, Treiman PJ, Cain PS, Roos PA: Work, Jobs, and Oceupations: A Critical Review of the chtmnnry of
QOccupational Titles. Washington DC, National Academy Press, 1980,

70a, Muntaner C, Nieto FJ, Cooper L, et al: Work organization and atherosclerosis: Findings from the ARIC study.

7L
72.

73.

T4,
75.
76.
77T

78.
79.

80.

8l
82,

83.
84,

85.
86.
87.
88.
89.

90.
91,

92,
93,
94,
95.

96.

Atherosclerosis Risk in Communities. Am J Prev Med 14:9-18, 1998,

Nam CB, Terie BW: 1980-Based Nam-Powers occupational status scores. Working Paper Series 88-48, Center for
the Study of Population, Florida State University, 1988.

Nattonal Institute for Ceceupational Safety and Health: NIOSH genertc job stress questionniare. Cincinnati,
NIOSH, 1997.

Neale MS, Singer JA, Schwartz GE: A systerns assessment of occupational stress: Evaluating a hotel during con-
tract negotiations. In Riley AW, Zaccaro ST (eds): Occupational Swress and Organizational Effectivencss. New
York, Praeger, 1987, pp 167203,

Netterstrom B, Kristensen TS, et al: Angina pectoris, job strnm and social issnes: A cross-sectional study of em-
ployed urban citizens. Int J Behav Med 5:312-322, 1998,

Netterstrom B, Suadicani P: Self-assessed job satisfaction and ischemic heart disease mortality: A 10-year fol-
lownp of urban bus drivers. Int J Epidemiol 22:51--56, 1693,

North FM, Syme L, Feeney A, et al: Psychosocial work environinent and sickness absence among British civil ser-
vants: The Whitehall 1T Study, Am J Public Health 86:332-340, 1996,

Oesterreich R, Volpert W: Task analysis for work design on basis of action regulation theory. Economic and
Industrial Democracy 7:503-527, 1986.

Patton MQ: How to Use Qualitative Methods in BEvaluation. Newbury Fark, Sage, 1987,

Peter R; Comparativeanalysis of the effort-reward embalance model and the job strain model: Preliminary results
from a Swedish case-controil study. Socioeconomic variations in cardiovascular disease in Evrope: The impact
of the work environment and lifesiyle (The Heart at Work Network). London, University College of London,
Department of Epidemiology and Public Health, 1997, pp 102-104.

Quinn R, Staines G: The 1977 Quality of Employment Survey. Descriptive statistics with comparison data
from the 1969-70 and 1972-73 surveys. Ann Arber, Survey Research Center, Institute for Social Research,
1979,

Ragland D, Winkelby MA, Schwalbe J, et al: Prevalence of hypertension in bus drivers. Int J Epidemiol
16:208-214, 1987,

Rothenbacher D, Peter R, Bode G, et al: Dyspepsia in relation to Heliobacter pylori infection and psychosocial
work stress in white collar employees. Am J Gastroentero] 93:1443-1449, 1998,

Rothman KT, Greenland 8: Modem Epidemiology. Philadelphia, Lippincott-Raven, 1998,

Schnall PL, Landsbergis PA, Baker D: Job strain and cardiovascular disease. Annu Rev Public Health 15:381-411,
1994, :

Schonfeld I: Psychological distress in a sample of teachers. I Psychol 123:321-338, 1990,

Schwartz: Original analyses—Comell worksite study. 1999.

Schwartz JE, Pieper C, Karasek RA: A procedure for linking psychosocial job charactetistic data o health surveys.
Am J Public Health 78:004-909, 1988,

Semmer N, Zapf D: Validity of various methods of measarements in job analysis. In Landau X, Rohmert W (eds):
Recent Devefopments in Job Analysis. London, Taylor & Prancis, 1989, pp 67-78.

Semmer N, Zapf D, Greif 5! Shared job strain: A new approach for assessing the validity of job stress measure-
ments, J Occup Organiz Psychol 69:293-310, 1996.

Siegel PM: Prestige in the American Occupational Structure. University of Chicago, 1971.

Siegrist J, Peter R: Measuring effort-reward imbalance at work: Guidelines. Dusseldorf, University of Dusseldorf,
1996,

Siegrist I, Peter R, Junge A, et al: Low status control, high effort at work, and ischaemic heart disease: Prospective
evidence from blne-collar men. Soc Sci Med 31:1127-1134, 1990.

Spector PE, Jex SM: Relations of job characteristics from multiple data sources with employee affect, absence,
tuznover intentions, and health. T Appl Psychol 76:46-53, 1991.

Spenner KI: Occupational characteristics and classification systems: New uses of the Dictionary of Occupational
Titles in social research. Soc Methods Res 9:239-264, 1980.

Stark H, Enderlein G, et al: Stress am Arbeitspltatz und Herz-Kreislanf-Krankheiten. Bremerhaven, Verlag foer
neue Wissenschaft CmbH, 1998,

The Heart at Work Network: Socioeconomic variations in cardiovascular disease in Burope: The impact of the
work environment and lifestyle. London, University College of London, Department of Epidemiology and
Public Health, 1997.



188

97,

98,

9.
100.
101.
102,
103,
104..
105.

106.
107.
108.:
109.
110.

LANDSBERGIS, ET AL.

Theaorell T: The demand-control-support model for studying health in relation to the work environment: An inter-
active model, In Orth-Gomer K, Schneidernian N (eds): Behavioral Medicine Approaches to Cardiovascular
Disease Prevention. Mahway, NJ, Erlbaum, 1996.

Theorell T, Perski A, Akerstedt T, et al: Changes in job strain in relation to changes in physiclogicat states—A lon-
gitndinal study. Scand J Work Environ Health 14:189-196, 1988,

Theorell T, Tsutsumi A, Hallgvist J, et al: SHEEP Study Group: Decision latitude, job strain, and myocardial in-
farction. Am J Puble Health 88:382-388, 1998,

11,8, Department of Labor: Dictionary of Oceupational Titles, 4th ed, Washington DC, U.S. Gevernment Printing
Office, 1977, ) .

1.8, Department of Labor: Handbook for Analyzing Jobs, Washington DC, U.S. Government Printing Office,
1972.

Volpert W: The mode] of the hierarchical-sequential organization of action. In Hacker W, Volpert W, von Cranach
M (eds): Cognitive and Motivational Aspects of Action, Amsterdam, North-Holland, 1982, pp 35-51.

Volpert W, Koeiter W, Gohde H-E, Weber W: Psychological evalvation and design of work tasks: Two examples.
Ergonomics 32:881-890, 1989.

Vrijkotte TGM, van Doornen LIF, de Geus EJC: Work stress and metabolic and hemostatie risk factors. Submitted,
1999, '

Waldenstrom M, Theorell T, Ahiberg-Hulten G, et al: Assessment of psychological and social cuttent working con-
ditions in the Music-Norrtalje Study. Division of Oteupational Health, Department of Public Health Sciences.
Stackholm, Karolinska Institutet, 1999, ’

Wartenberg D, Northridge M: Defining exposure in case-control studies: A new approach. Am J Epidemiol
133:1058-1071, 1991.

Welford AT: The measurement of sensory-motor performance; Surbery and reappraisal of twelve years’ progress.
Ergonomics 3:185-230, 1960. .

Wells I: Objective job conditions, social support, and perceived stress among blue-collar workers, J Occup Behay
3:79-94, 1982,

Winkleby MA, Ragland DR, Syme SL: Selfureported stressors and hypertension: Evidence of an inverse associa-
tion, Am J Epidemiol 127;124~134, 1088,

Zapf D: Selbst-und Fremdbeobachtung in der psychologischen Arbeitsanalyse. Goéitingen, Hogrefe, 1989.



