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Elo A-L, Leppänen A, Jahkola A. Validity of a single-item measure of stress symptoms. Scand J Work Environ
Health 2003;29(6):444–451.

Objectives   The objective of the study was to investigate the content, criterion, and construct validity of a single-
item measure of stress symptoms. Such a concise measure would be useful in monitoring stress at work. The
criteria for validity were convergence with conceptionally close measures, the plausibility of associations with
health and work characteristics, and the power to discriminate between groups.
Methods   Four sets of independent cross-sectional data were used. The first data set, from Finland Post,
comprised symptoms of ill health and mental resources (N=1014). The second, from four Nordic countries,
included well-known validated scales on exhaustion, mental health, sleep, vitality, and optimism, and therefore
the convergence between the measures could be studied (N=1015). The third, from a metal factory, included three
indicators of health and four work characteristics (N=773). The fourth, representing the Finnish working
population, described group differences in stress symptoms (N=2156) and allowed comparison with a study on
emotional exhaustion in the working population. Distributions, correlations, and factor analysis were used for the
study.
Results   The stress-symptoms item converged with items on psychological symptoms and sleep disturbances
and with validated measures of well-being. It had theoretically grounded associations with indicators of health
and psychosocial work characteristics, and it discriminated between gender and age groups and industrial
branches in accordance with the validated emotional exhaustion scale.
Conclusions   The stress-symptoms item showed satisfactory content, criterion, and construct validity for group-
level analysis. It is suggested that the longer scales used to measure psychological stress can be replaced with it in
survey research.

Key terms   construct validity, content validity, criterion validity, health, Occupational Stress Questionnaire,
psychological strain, well-being.
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The cost, both economic and human, of occupational
stress is high (1, 2). Work organizations are therefore
paying more attention to monitoring and preventing
stress (3). Although stress at work has been given sev-
eral definitions, common elements of those used in the
field of psychology are an imbalance between environ-
mental supply and individual needs and also an imbal-
ance between environmental demands and individual
motives and abilities (4, 5). Stress has been considered
a response to a stressful situation, the response being
conducive to illness. Stress can activate a person’s non-
specific defense system and lead to various symptoms
of ill health if the process is prolonged (6, 7).

Work-related stress has been shown to predict both mor-
bidity (8, 9) and mortality (10, 11).

No specific method is available with which to meas-
ure long-term stress. In worklife long-term stress is of-
ten evaluated from experienced symptoms and work-re-
lated effects (12). These measurement scales have dif-
ferent names, depending on their content and purpose.
Frequently, the General Health Questionnaire (13, 14),
the Short-Form 36-item Health Survey (15), and the
Maslach Burnout Inventory (16) are used for this pur-
pose. Although traditional psychometric principles pre-
suppose measurement scales consisting of several ques-
tionnaire items, the questionnaires used in worklife
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cannot always be comprehensive, especially in repeat-
ed follow-up studies. Valid single-item methods would
offer a means with which to report the results of inter-
esting intervention trials dealing with work and worker
well-being when comprehensive scales are not accept-
ed by the target organization. The Occupational Stress
Questionnaire (17, 18) was developed for this purpose
according to the single-item principle for use by occu-
pational health personnel in monitoring perceived well-
being and the psychosocial factors related to it. The
questionnaire is based on the psychological theory of
work stress (6, 19), and it also includes the dimensions
of job demands, control, and social support (1).

The single-item measure of stress symptoms includ-
ed in the Occupational Stress Questionnaire was devel-
oped in the beginning of the 1970s on the basis of both
symptom checklists used in mental health screening and
clinical experience with normal patients in occupation-
al health settings. The question refers to the general ex-
perience of stress, not to work-related stress, as follows:
“Stress means a situation in which a person feels tense,
restless, nervous or anxious or is unable to sleep at night
because his/her mind is troubled all the time. Do you
feel this kind of stress these days?” The response is re-
corded on a 5-point Likert scale varying from “not at
all” to “very much”. The question is used in individual
and group screening in occupational health services, in
organizational assessment (18), and in population stud-
ies (20). It was used as a national indicator of psycho-
social harm in describing national profiles as a response
to the European Office of the World Health Organization
in developing criteria for auditing workplace health sys-
tems (21). Such long-term use of the question in different
contexts shows a priori or face validity that can be inter-
preted as an intuitive estimate of content validity (22).

A measure is valid when it measures what it is pur-
ported to measure. According to the principles of psy-
chological test validation, “validity” refers to the appro-
priateness, meaningfulness, and usefulness of specific
inferences made from test scores, and test validation is
the process of accumulating evidence to support such in-
ferences (23). The conceptualization of validity varies
somewhat in the fields of psychology, epidemiology, and
sociology, but common to these traditions is the distinc-
tion between construct validity and criterion validity. Con-
struct validity refers to the degree to which the measure
captures the hypothetical quality or trait (ie, the construct).
“The estimate of construct validity is always changing
with the accumulation of further evidence about the traits
and qualities that underlie the construct [p 781]” (22). Cri-
terion validity can be established in relation to an inde-
pendent validated criterion method that is concurrently
available with the investigated method or in relation to a
future outcome (22, 24, 25). Measurement reliability is a
prerequisite for the empirical testing of validity.

In psychology, content validity is also emphasized,
as it is easier to study it empirically than it is to study
construct validity, through convergence and divergence
with other measures. On the whole, investigating validi-
ty does not deviate from the general scientific pro-
cedures used to confirm theories (26, 27). Empirical
testing of validity is not always possible, but almost
any information gathered in the process of develop-
ing or using a test (or method) is relevant to its va-
lidity (28).

The concurrent validity of a method can be investi-
gated by comparing its results with those of a method
with well-characterized properties. Generally, factor
analyses of construct and content validity, especially
structural equation modeling, are used for this purpose.
For single items, traditional methods are available for
investigating validity. The multitrait-multimethod ma-
trix, correlations with variables assumed to measure the
same concept, experimental designs, and investigations
of response processes are some examples (29). Longi-
tudinal data would offer the best means of estimating
construct validity and predictive criterion validity, but
the numerous problems in implementing longitudinal
study designs in worklife limit the applicability of this
approach (30, 31). Especially in the context of method
development, organizations and employees are reluctant
to spend their time responding to extensive test batter-
ies and undergoing repeated measurements. Frequent
changes in modern organizations also limit the possi-
bilities to carry out randomized reference studies and
interpret the changes observed.

Borg et al (32) reported positive experience with the
predictive validity of a single-item measure of self-rat-
ed health. Their results showed that, in a 5-year follow-
up of a working population, repetitive work, psycholog-
ical demands, low social support, job insecurity, and
ergonomic exposures were significant predictors of the
worsening of self-rated health. Wanous et al (33) car-
ried out a meta-analysis on the validity of single-item
measures of job satisfaction. According to their results,
it is acceptably reliable and valid to use a single-item
measure for a concept such as job satisfaction, which is
located between factual questions and more abstract or
vague psychological concepts. According to their meta-
analysis, the estimated lower limit of the reliability of
single-item measures of job satisfaction is 0.67. Al-
though Wanous et al (33) recommended the use of sum
scales whenever possible, they listed certain, often prac-
tical reasons for using single-item measures. Reduced
costs, increased face validity for the respondent, and
problems related to the construction of sum scales sup-
port the use of single items instead of sum scales. Item
bias, for example, the blurring or reversal of informa-
tion, has been shown to be common with sum scales
measuring work characteristics (34, 35).
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Therefore, in brief, the objective of this study was
to investigate the validity of the following single-item
measure of stress symptoms: “Stress means a situation
in which a person feels tense, restless, nervous or anx-
ious or is unable to sleep at night because his/her mind
is troubled all the time. Do you feel this kind of stress
these days?” The response was recorded on a 5-point
Likert scale varying from 1 “not at all” to 5 “very
much”. Our detailed research questions were the follow-
ing:
1. Does the single-item measure of stress symptoms

have content and concurrent criterion validity on
the basis of convergence with detailed questions on
symptoms and mental resources and validated
scales of mental well-being?

2. Does the stress-symptoms item show construct va-
lidity?

2.1. Does the stress-symptoms item have theoretically
plausible associations with indicators of health and
psychosocial work characteristics?

2.2. Does the stress-symptoms item discriminate coher-
ently between gender and age groups and between
industrial branches when compared with the dis-
criminative power of a validated scale of emotion-
al exhaustion?

Material and methods

The study was carried out using four sets of question-
naire and interview data in which the stress-symptoms
item was included. The descriptive approach was select-
ed to avoid possible data dependence in the interpreta-
tion.

Data and measurement methods

The four data sets came from different organizational,
validation, and population studies. The first set (I) came
from Finland Post Ltd, where 1014 employees with de-
livery tasks responded to the Occupational Stress Ques-
tionnaire (17), including the Perceived Symptoms and
Resources supplementary form, and the stress-symptoms
item. The form includes 14 questions about physical and
psychological symptoms and 3 questions about positive
mental resources. The item scales varied from 1 to 5,
for which 5 indicated the quantity of the attribute in
question.

The second set of data (II), a heterogeneous data set
on 1015 employees from Denmark, Finland, Norway,
and Sweden, was gathered in the context of validating
the Nordic Questionnaire for Psychological and Social
Factors at Work (QPSNordic) in relation to six validat-
ed indicators of mental health and well-being and the

stress-symptoms item (35). The six indicators were as
follows: (i) the emotional exhaustion scale of the
Maslach Burnout Inventory, consisting of 5 items rang-
ing from 0 (never) to 6 (daily, eg, “burn out”) (16), (ii)
the mental health scale (12 items, eg, “unhappy and de-
pressed”), and (iii) the sleep disturbance scale (3 items,
eg, “staying asleep”) of the General Health Question-
naire (GHQ), the item scales ranging from 1 to 4 (bet-
ter or more—much worse or less than usual) (13, 14),
(iv) the vitality scale (4 items, eg, “feel full of pep”),
(v) the mental health scale (5 items, eg, “very nervous
person”) ranging from 1 (all of the time) to 6 (none of
the time during the past 4 weeks) of the Short-form 36-
item Health Survey, (15), and (vi) the optimism scale,
consisting of six items of the Life Orientation Test
(LOT) ranging from 1 (strongly disagree) to 5 (strongly
agree or in general, eg, “optimistic about my future”)
(37). All the response scales were reversed to indicate
the quantity of the attribute in question.

The third data set (III) was collected in a light metal
factory, where 773 employees from all occupational lev-
els responded to questionnaires and attended a medical
examination in relation to a workplace health promo-
tion program (38). The following measures were derived
from this study: (i) the work ability index (39), a ques-
tionnaire composed of the following seven item areas:
work ability compared with lifetime best (0–10 points),
work ability in relation to the demands of the job (2–10
points), number of current diseases diagnosed by a phy-
sician (1–7 points), estimated work impairment due to
diseases (1–6 points), sick leave during the past year (12
months) (1–5 points), own prognosis of work ability 2
years from now (1, 4 or 7 points), and mental resources
(1–4 points), the range of the index being 7–49; (ii)
health status as diagnosed by an occupational health
phycisian at an individual appointment at the occupa-
tional health clinic, the status being classified from 4 to
10 according to Finnish school grades; (iii) perceived
health; and (iv) work characteristics (17). Perceived
health was measured with the question “What is your
health state compared to that of other people your age?”
The response scale from 1 (very good) to 5 (very poor)
was reversed. In addition single-item questions on the
following work characteristics were included: job con-
trol (“At work, can you influence matters concerning
you?”), support from supervisor (“Does your supervi-
sor provide help and support when needed?”), social cli-
mate (“How do workmates get along at your work-
place?”), and quantitative workload (“Do you have to
hurry to get your work done?”). The item scales varied
from 1 to 5 (5 indicating the quantity of the attribute in
question).

The fourth dataset (IV) was a stratified random sam-
ple of the Finnish working population. It comprised
2156 people who were between the ages of 25 and 64
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years and answered the stress-symptoms question in a
telephone interview (20). Statistics Finland planned and
carried out the sampling.

A summary of the research questions and data sets
is given in table 1.

Statistical methods

In the first data set (Finland Post, N=1014) the content
validity of the stress-symptoms item was investigated
with the use of factor analysis. The maximum likelihood
method and varimax rotation were applied.

In the second data set (Nordic data, N=1015), con-
current criterion validity was investigated by Pearson’s
product-moment correlations between the stress-symp-
toms item and six validated measures of well-being.
These measures were also factor analyzed to investigate
the construct validity of the stress-symptoms item.

In the third data set (metal factory, N=773), the con-
struct validity of the stress-symptoms item was further
investigated with Pearson’s product-moment correla-
tions. These analyses were used to investigate the asso-
ciations of the stress-symptoms item with health indi-
cators and psychosocial work characteristics.

In the fourth data set (Finnish working population,
N=2156), construct validity was determined on the ba-
sis of the discriminative power of the stress-symptoms
item. The distributions were used to investigate the prev-
alence of stress symptoms according to gender, age, and
industrial branch and to compare this prevalence with
the prevalence of emotional exhaustion measured by the
validated Maslach Burnout Inventory (36). In both stud-
ies the industrial branch was classified according to the
standard industrial classification (40).

Results

Convergence of the stress-symptoms item with other
measures of well-being

Four conceptionally distinct factors were extracted in the
factor analysis of the items concerning psychological
and physical symptoms, mental resources, and the
stress-symptoms item of the Occupational Stress Ques-
tionnaire. The factors described physical symptoms,
psychological symptoms, mental resources, and sleep
disturbances (table 2). The total variance explained was
47.8%. The stress-symptoms item had the highest load-
ing on psychological symptoms, 0.48, and sleep distur-
bances, 0.45. The communalities of the variables “de-
pressed”, “active and energetic”, and “stress symptoms”
were above 0.60 and, therefore, indicated satisfactory
reliability for these variables.

The stress-symptoms item correlated strongly with
the mental health scale of the Short-form 36-item Health
Survey (–0.63), the content of which emphasizes depres-
sive symptoms, and with the vitality scale (–0.58), which
includes items reflecting general energy. Correlations
with other indices were also high, with the exception of
“optimism” (–0.24) (table 3).

A tentative factor analysis was carried out to inves-
tigate the concept of mental well-being as covered by the
validated scales and the stress-symptoms item. The scales
formed one factor with an eigenvalue of 3.63. The total
variance explained was 51.86%. The highest loadings

Table 2. Factor loadings for the stress-symptoms item and the
Perceived Symptoms and Resources supplementary form of the
Occupational Stress Questionnaire (Finland Post data, N=1014)

Variable Physical Psycho Mental Sleep h2

symp- -logical re- disturb-
toms symp- sources ances

toms

Stress-symptoms item 0.32 0.48 0.28 0.45 0.61

Items from the Perceived Symptoms and Resources supplementary
form

Tired 0.47 0.30 0.45 0.29 0.59
Annoyed 0.23 0.53 0.23 0.07 0.39
Depressed 0.30 0.62 0.38 0.28 0.70
Nervous 0.27 0.62 0.31 0.21 0.59
Lonely 0.14 0.55 0.16 0.15 0.37
Concentration 0.30 0.51 0.28 0.16 0.45
problems
Headache 0.48 0.13 0.16 0.09 0.28
Palpitations 0.63 0.15 0.11 0.22 0.48
Feeling faint 0.69 0.16 0.06 0.07 0.51
Nauseous 0.63 0.23 0.11 0.12 0.47
Chest pain 0.61 0.17 0.11 0.19 0.45
Stomachache 0.49 0.20 0.18 0.17 0.34
Falling asleep 0.16 0.24 0.14 0.61 0.48
Sleep disturbances 0.25 0.10 0.12 0.50 0.34
Active, energetic –0.22 –0.22 –0.73 –0.22 0.67
Capable, confident –0.10 –0.33 –0.55 –0.10 0.43
Doing daily chores well –0.13 –0.27 –0.63 –0.09 0.49

Eigenvalue 2.91 2.40 2.03 1.28

Total variance explained 47.83

Table 1. Data sets used in answering the research questions.

Research question Data set

I Finland II Nordic III Metal IV Working
Post employees factory population

(N=1014)  (N=1015)   (N=773)   (N=2156)

1. Content and con- X X X X
current criterion
validity

2. Construct validity X X X X
2.1 Associations with X

health and work
characteristics

2.2 Coherence of X
discrimination
between groups
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were found for mental health in the Short-form
36-item Health Survey (0.88), mental health in the Gen-
eral Health Questionnaire (0.86), vitality in the Short-
form 36-item Health Survey (0.83), and the stress-symp-
toms item (–0.72).

Plausibility of the association between the stress-
symptoms item and indicators of health and
psychosocial work characteristics

The stress-symptoms item correlated statistically signif-
icantly with the work ability index and diagnosed health
status, but the correlations were low (–0.19 and –0.14).
It correlated somewhat more highly with perceived
health (–0.31), however. The associations between the
work characteristics and the stress-symptoms item were

Table 3. Correlationsa between the stress-symptoms item and
validated indicators of mental well-being. (Nordic data, N=1015)
(MBI=Maslach Burnout Inventory, GHQ=General Health Question-
naire, SF-36=Short-form 16-item Health Survey, LOT=Life Orien-
tation Test)

Stress- Emotional Mental Mental Sleep Vitality
symp- exhaus- health health (GHQ) (SF-36)
toms tion (GHQ) (SF-36)
item b (MBI)

Emotional
exhaustion (MBI) 0.51
Mental health
(GHQ) –0.55 –0.45
Mental health
(SF-36) –0.63 –0.48 0.75
Sleep (GHQ) 0.53 0.34 –0.48 –0.48
Vitality (SF-36) –0.58 –0.65 0.66 0.73 –0.40
Optimism (LOT) –0.24 –0.20 0.46 0.46 –0.23 0.34

a All correlations P<0.001.
b The investigated stress-symptom item and its correltaions are in italics.

Table 4. Correlationsa between the stress-symptoms item and the
work ability index (WAI), health, and psychosocial work charac-
teristics (metal factory data, N=773).

Stress- Per- Diag- WAI Job Quan- Super-
symp- ceived nosed control tita- visory
toms health health tive support
item b over-

load

Perceived
health –0.31
Diagnosed
health –0.14 0.41
WAI –0.19 0.43 0.66
Job control –0.07 0.17 0.22 0.24
Quantitative
overload 0.30 –0.06 0.00 –0.03 –0.06
Supervisory
support –0.15 0.11 0.08 0.13 0.38 –0.16
Social climate –0.17 0.20 0.12 0.13 0.23 –0.01 0.26

a r>0.07, P<0.05; r>0.10; P<0.01; r>0.12, P<0.001, respectively.
b The investigated stress-symptom item and its correltaions are in italics.

stronger than they were with the health indicators (ta-
ble 4). The stress-symptoms item showed the highest
association with quantitative overload (0.30) and social
climate (–0.17). The health indicators were associated
more clearly with job control, and perceived health was
also associated with social climate.

Coherence of discrimination between groups on the
basis of the stress-symptoms item and the scale of
emotional exhaustion

Stress symptoms and emotional exhaustion were inves-
tigated independently in the Finnish working population
in similar samples in the same time period. Stress symp-
toms and emotional exhaustion (36) varied slightly but
coherently between the men (N=1032) and women
(N=1124). The well-being of the women was somewhat
lower according to both indicators. Stress symptoms and
emotional exhaustion increased as age increased. For the
stress-symptoms item, the number of observations in the
age groups were 487, 706, 718, and 245 from the young-
est to the oldest age group, respectively (figure 1).

Both indicators of mental well-being (the stress-
symptoms item and the emotional exhaustion scale) dis-
criminated between industrial branches, but the order of

Figure 1. Stress symptoms and emotional exhaustion according to
gender and age. [Stress-symptoms item = percentage of the respond-
ents  (Finnish working population data N=2156), emotional exhaus-
tion= percentage of the respondents in the standardized category (36)]
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the branches varied somewhat according to the indica-
tor. “Stress symptoms” had the highest ratings in
education and research. It was also highly rated in hotel
and restaurant work and finance and insurance (figure
2). Emotional exhaustion was not only strong in educa-
tion and research, but also in health and social welfare
services, technical and business services, and finance
and insurance. The differences between the industrial
branches were relatively small when the small number
of observations in some branches were taken into con-
sideration (figure 2).

Discussion

The content validity of the single-item measure used for
stress symptoms was satisfactory for monitoring stress
in different worklife contexts. The stress-symptoms item
most clearly reflected psychological symptoms and
sleep disturbances according to the factor analysis of this
item and the items measuring psychological and physi-
cal symptoms and mental resources. The content and
concurrent criterion validity of the stress-symptoms item
was corroborated also by its congruence with the well-
known validated scales measuring mental well-being.
This single-item measure of stress symptoms varied in
accordance with the mental health scales of the Gener-
al Health Questionnaire and the Short-form 36-item
Health Survey. It also reflected general energy to some
degree, as it was clearly associated with emotional ex-
haustion, sleep, and vitality. Psychological symptoms,
which are an essential component of well-known men-
tal health scales, and sleep disturbances can be consid-
ered early signs of stress, and the investigated single
item of stress symptoms covered these early signs of
stress well.

The construct validity of the stress-symptoms item
was corroborated on the basis of its convergence and
divergence with indicators of health. Its association with
perceived health was moderate, whereas its relationship
to diagnosed health status and work ability was low, al-
though statistically significant. Because all diseases, also
those not mediated through the stress mechanism, are
taken into consideration in the objective and subjective
assessment of health and in the work ability index, the
single-item stress-symptoms measure should also di-
verge from these indicators. A more profound investi-
gation of the construct validity through the testing of
cause-effect relationships was not possible since the data
of this study were cross-sectional. However, in two re-
cent longitudinal studies, the stress-symptoms item
proved to be an important predictor of the incidence of
shoulder pain and sciatic pain, with a dose-response ef-
fect (41, 42).

The construct validity of the stress-symptoms item
was further supported by its impending associations with
work characteristics. Work overload and social climate
were associated with it, whereas job control was relat-
ed to the illness-based health indicators. Stress symp-
toms have been shown also earlier to be associated with
work overload (43), whereas job control has predicted
health and mortality (10, 11). The magnitude of the as-
sociations between stressors and stress outcomes has
displayed replicable patterns in research results in that
stressors have correlated moderately with symptom
checklists reflecting dysphoria and poorly with somatic
symptoms (9).

The discriminative power of the stress-symptoms
item was verified by a coherent picture of the differ-
ences between the gender and age groups when this pic-
ture was compared with that of the emotional exhaus-
tion scale of the Maslach Burnout Inventory. The dif-
ferences between the groups were rather small but con-
sistent in relation to these two indicators. The women’s
well-being was lower than that of the men, and well-
being decreased according to both indicators as age in-
creased.

The similar discrimination of the stress-symptoms
item and the emotional exhaustion scale with respect to
the industrial branches further supported the construct
validity of the stress-symptoms item. It is possible that
the few differences in the order of the branches with

Figure 2. Stress symptoms and emotional exhaustion according to
industrial branch. [Stress-symptoms item = percentage of the re-
spondents in the response categories “rather” or “very much” (Finnish
working population data, N=2156), emotional exhaustion = percentage
of the respondents in the standardized category “severe” (36)].
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these two indicators were due to the great variation of
stress and exhaustion within the branches or to the small
number of observations in some categories even though
the data were obtained from representative samples of
the Finnish working population. Nor can these two in-
dices be expected to converge totally because the stress-
symptoms item measures the general experience of
stress and the emotional exhaustion scale measures
work-related exhaustion.

In summary, the single-item measure of stress symp-
toms proved to be a valid measure for drawing group-
level conclusions about mental well-being. We suggest
that the longer measurement scales used for nonspecif-
ic symptoms of psychological stress can be replaced by
the stress-symptoms item in monitoring stress at work
and in survey research. It seems to be a more sensitive
indicator of well-being in work organizational studies
than are illness-based health measures. Less information
is available on the validity of this questionnaire item in
areas of life other than work. Further construct valida-
tion of the item would require longitudinal research. The
application of this single-item measure of stress symp-
toms requires local validation when used in different
contexts and cultures in spite of the positive results of
our study.

References

  1. Karasek R, Theorell T. Healthy work: stress, productivity
and the reconstruction of working life. New York (NY):
Basic Books; 1990.

  2. Liukkonen P, Cartwright S, Cooper C. Costs and benefits of
stress prevention in organizations: review and new method-
ology. In: Kompier M, Cooper C, editors. Preventing stress,
improving productivity: European case studies in the work-
place. London: Routledge; 1999:33–51.

  3. Kompier M, Cooper C, editors. Preventing stress, improving
productivity: European case studies in the workplace. Lon-
don: Routledge; 1999.

  4. French JRP, Rogers W, Cobb S. A model of person-environ-
ment fit. In: Levi L, editor. Society, stress and disease; vol 4
(Working life). Oxford: Oxford University Press; 1981.

  5. Cox T, Griffiths A, Rial-Gonzalez E. Research on work-
related stress. Luxembourg: Office for Official Publications
of the European Communities, 2000.

  6. Kagan A, Levi L. Health and environment—psychosocial
stimuli: a review. Soc Sci Med 1974;8:225–41.

  7. McEven BS. Protective and damaging effects of stress medi-
ators. N Engl Med 1998,338(3):171–9.

  8. Kasl SV: The influence of the work environment on cardio-
vascular health: a historical, conceptual, and methodological
perspective. J Occup Health Psychol 1996;1(1):42–56.

  9. Amick BC, Kasl SV. Work stress. In: McDonald C, editor.
The epidemiology of work related diseases. London: BMJ
Press; 2000:389–417.

10. Amick BC, McDonough P, Chang H, Rogers WH, Pieper
CF, Duncan G. Relationship between all-cause mortality and

cumulative working life course psychosocial and physical
exposures in the United States labor market from 1968 to
1992. Psychol Med 2002;64(3):370–81.

11. Kivimäki M, Leino-Arjas P, Luukkonen R, Riihimäki H,
Vahtera J, Kirjonen J. Work stress and risk of cardiovascular
mortality: prospective cohort study of industrial employees.
BMJ 2002;325:1–5.

12. Hurrell JJ Jr, Nelson DL, Simmons BL: Measuring job stres-
sor and strains: where we have been, where we are, and
where we need to go. J Occup Health Psychol 1998;4:368–
89.

13. Goldberg D, Williams P. A user’s guide to the general health
questionnaire. Windsor: NFER Nelson, 1988.

14. Banks MH, Clegg CW, Jackson PR, Kemp NJ, Stafford EM,
Wall TD. The use of the General Health Questionnaire as an
indicator of mental health in occupational studies. J Occup
Psychol 1980;53(3):187–94

15. McHorney CA, Ware JE. Construction and validation of an
alternate form General Mental Health Scale for the medical
outcome study: short-form 36-item health survey. Med Care
1995;33(1):15–28.

16. Maslach C, Jackson SE, Leiter MP. Maslach burnout inven-
tory manual. 3rd ed. Palo Alto(CA): Consulting Psycholo-
gists Press Inc; 1996

17. Elo A-L, Leppänen A, Lindström K, Ropponen T. OSQ—
Occupational Stress Questionnaire: user’s instructions. Hel-
sinki: Finnish Institute of Occupational Health; 1992. Re-
views 19.

18. Elo A-L, Leppänen A, Sillanpää P. Applicability of survey
feedback for an occupational health method in stress man-
agement. Occup Med 1998;48(3):181–8.

19. Frankenhaeuser M, Gardell B. Understimulation and over-
stimulation in working life: outline of a multidisciplinary
approach. J Hum Stress 1976;3(2):35–46.

20. Piirainen H, Elo A-L, Kankaanpää E, Laitinen H, Lindström
K, Luopajärvi T, et al. Työ ja terveys—haastattelututkimus v.
1997: taulukkoraportti (Work and health—interview study in
1997: tabular report). Helsinki: Finnish Institute of Occupa-
tional Health; 1997.

21. Rantanen J, Kauppinen T, Toikkanen J, Kurppa K, Lehtinen
S, Leino T. Work and health country profiles and national
surveillance indicators in occupational health and safety:
work and people. Helsinki: Finnish Institute of Occupational
Health; 2001. Research reports 44.

22. Reber AS, Reber ES, editors. The penguin dictionary of
psychology. London: Penguin Books; 2001.

23. Standards for educational and psychological testing. Wash-
ington DC: American Psychological Association; 1985.

24. Last JM, editor. A dictionary of epidemiology. New York
(NY): Oxford University Press; 2001.

25. Marshall G, editor. A dictionary of sociology. Oxford: Ox-
ford University Press; 1998.

26. Cronbach LJ, Mehl PE. Construct validity of psychological
tests. Psychol Bull 1955;52(4):281–302.

27. Brinberg D, McGrath JE. Validity and the research process.
Beverly Hills (CA): Sage Publications; 1985.

28. Anastasi A. Evolving concepts of test validation. Annu Rev
Psychol 1986;37:1–5.

29. Campbell DT. Psychometric theory. In: Dunnette MD, edi-
tor. Handbook of industrial psychology. Chicago (IL): Rand
McNally College Publishing Company; 1976:185–222.

30. Kompier MAJ, Kristensen TS. Organizational work stress
interventions in a theoretical, methodological and practical
context. In: J Dunham, editor. Stress in the workplace. Lon-



Scand J Work Environ Health 2003, vol 29, no 6 451

Elo et al

don: Whurr Publishers; 2001:164–90.
31. Taris TW, Kompier M. Challenges in longitudinal designs in

occupational health psychology [editorial]. Scand J Work
Environ Health 2003;29(1):1–4.

32. Borg W, Kristensen TS, Burr H. Work environment and
changes in self-rated health: a five year follow-up study.
Stress Med 2000;16:37–47.

33. Wanous JP, Reichers AE, Hudy M. Overall job satisfaction:
how good are single-item measures. J Appl Psychol
1997;82(2):247–52.

34. Ærhede E, Kreiner S. Item bias in indices measuring the
psychosocial work environment and health. Scand J Work
Environ Health 2000;26(3):263–72.

35. Dallner M, Elo A-L, Gamberale F, Hottinen V, Knardahl S,
Lindström K, et al. Validation of the General Nordic Ques-
tionnaire (QPSNordic) for Psychological and Social Factors
at Work. Copenhagen: Nordic Council of Ministers, 2000.
Nord 2000:12.

36. Kalimo R, Toppinen S. Työuupumus Suomen työikäisellä
väestöllä [Burnout in the Finnish working age population].
Helsinki: Finnish Institute of Occupational Health; 1997.

37. Scheier MF, Carver CS, Bridges MW. Distinguishing opti-
mism from neuroticism (and trait anxiety, self-mastery, and

self-esteem): the re-evaluation of the life orientation test. J
Pers Soc Psychol 1994;67(6):1063–78.

38. Elo A-L, Leppänen A. Efforts of health promotion teams to
improve the psychosocial work environment. J Occup Health
Psychol 1999;4(2):87–94.

39. Tuomi K, Ilmarinen J, Jahkola A, Katajarinne L, Tulkki A.
Work ability index. Helsinki: Finnish Institute of Occupa-
tional Health; 1998.

40. Statistics Finland. Standard industrial classification 1995
[handbook]. Helsinki: Edita 1996.

41. Miranda H, Viikari-Juntura E, Martikainen R, Takala E-P,
Riihimäki H. A prospective study of work related factors and
physical exercise as predictors of shoulder pain. Occup Envi-
ron Med 2001;58:528–34.

42. Miranda H, Viikari-Juntura E, Martikainen R, Takala E-P,
Riihimäki H. Individual factors, occupational loading, and
physical exercise as predictors of sciatic pain. Spine
2002;27(10):1102–9.

43. Schaufeli W, Enzmann D. The burnout companion to study
& practice; a critical analysis. London: Taylor & Francis;
1998.

Received for publication: 29 June 2001


