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Abstract: Psychosocial risk questionnaires are common instruments in occupational safety and health
promotion. Organizations use psychosocial risk questionnaires to obtain an economic overview of
psychological job stressors and job resources. However, the procedures to assess if a result for a given
workplace group is critical and calls for further action differ significantly and are often based on
an arbitrary rule of thumb instead of empirically based evaluations. This article presents a method
to translate questionnaire results into risk values for the occurrence of health impairment. We test
this method on a dataset including the job stressors, job resources, and emotional exhaustion of
4210 employees from different industries. We applied logistic regression analysis to calculate the
risks for impaired psychological health, indicated by high values of the burnout indicator emotional
exhaustion. The results indicate significantly different health impairment risks (probabilities) for
different scores on the job stressors and job resources scales as well as for scale score combinations.
The risk values can be used to define cutoff values between high- and low-risk workplaces that are
empirically based on stressor–strain relationships and are easily understandable by all stakeholders
in the psychosocial risk assessment process, including laypersons.

Keywords: psychosocial risk assessment; cutoff values; job stressors; job resources; questionnaires;
psychological health impairment

1. Introduction

Psychosocial work risk questionnaires are standard tools in occupational health and
safety promotion, in general, and work risk assessment, in particular. Organizations use
the results of standardized written surveys to obtain a quick and economic overview of
psychological job stressors and resources. The questionnaire results help identify psy-
chological hazards and select specific workplace groups that should receive particular
attention for further action [1]. However, unlike risk assessment results regarding physical
or chemical hazards, the results of psychosocial risk questionnaires often lack meaningful
cutoff values or empirically based indications on how to interpret specific scores. Many
psychological measures (e.g., Copenhagen Psychosocial Risk Questionnaire COPSOQ
II [2]) provide statistical reference values based on extensive and industry-specific samples.
However, these references do not indicate if a specific value is good, acceptable, or bad
regarding the specific health impairment risk. At most, they provide a comparison with
an industry-specific status quo that still might represent unacceptable working conditions
for psychological health and well-being. However, practitioners need clear indications of
how to interpret the results of questionnaire surveys in terms of actual health risks to make
conclusions about the urgency of taking measures within a concerned workplace group.

This paper presents a method for calculating risk values for the occurrence of health
impairment from psychosocial risk questionnaire scores. The method is tested on an
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exemplary dataset that includes the job stressors, job resources, and indicators of psycho-
logical health of 4210 employees from different industries. Using emotional exhaustion
as an indicator of impaired psychological health, we applied logistic regression analysis
to calculate the risks for impaired psychological health for given scores or score combina-
tions of job stressors and/or job resources. The focus is not on replicating findings on the
general effects of psychological job stressors and job resources on strain but on proposing
an approach to translate expressions of job stressors and job resources identified with a
specific psychosocial risk questionnaire into probabilities (risks) for psychological health
impairment. Instead of the (often arbitrary) rules of thumb for questionnaire result inter-
pretations, we wish to establish an assessment procedure based on underlying empirical
stressor–strain relationships.

Thus, with this paper, we further professionalize the practice of psychosocial work risk
assessment. Particularly, we aim to provide concrete guidance to practitioners on how to
interpret questionnaire results in a way that is comprehensible to all stakeholders involved
in the risk assessment process. The proposed method is generic and not limited to specific
questionnaires or outcomes. It can be applied to any valid and reliable psychosocial risk
questionnaire but also to various indicators of psychological well-being and (ill-) health.
Thus, our study contributes to creating an accessible scientific and methodological basis
for the practical challenges of psychological work risk assessment.

1.1. Psychosocial Work Risk Assessment

In many Western industrial countries, companies have a legal obligation to undertake
risk assessments for all workplaces and activities to preserve employee health and to
prevent accidents or other harmful work effects [3]. Traditionally, work risk assessment
focused on risks for accidents and physical hazards, such as excessive noise, heat, or
chemical hazards. However, in recent years the assessment of psychological hazards
has gained attention, as research has accumulated knowledge regarding the effects of
psychosocial job stressors and job resources on employee health [3,4]. The respective
research findings are reflected in the legislative regulation for health and safety, including
the obligation to account for psychological hazards in work risk assessment (European
Occupational Safety and Health Framework Directive, 89/391/EE).

As in physical risk assessment, psychosocial work risk assessment focuses on objec-
tive, generalizable workplace hazards rather than on individual factors. Examples are
psychological stressors and resources regarding work content (e.g., emotional demands),
work organization (e.g., work intensity), or social relationships (e.g., social support). A
significant difference between physical work risk assessment and psychological work risk
assessment regards the required integration of the employees into the assessment process
and the applied tools. Even though the concerned psychological stressors in psychosocial
risk assessment derive from objective characteristics of the work situation, assessing the
stressors requires the participation and subjective perception of the workers themselves.
Therefore, in most cases, subjective assessment tools, such as questionnaires, workshops,
or interviews (often combined with observations), are typical tools within psychosocial
work risk assessment.

Another typical feature of the psychosocial risk assessment process is the stepwise
proceeding from general to specific [5,6]. For example, the risk assessment process may start
with a general orientation on potential psychosocial hazards based on general reports from
experts and responsible persons within the organization, followed by a more systematic
overview using screening instruments such as questionnaires. Finally, in-depth analysis
and more focused measures (e.g., workshops or systematic observations) are applied to
derive and evaluate actions that address the identified psychosocial hazards. The results of
screening instruments such as standardized questionnaires are mostly too abstract to derive
concrete work redesign measures that may reduce the psychosocial hazards. That is why
further analyses (e.g., workshops) that follow the written survey results are required [5].
However, these instruments require more time and resources and often cannot be applied
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to the general population of workplaces within the organization. Thus, the objective of the
applied screening instrument is to distinguish workplaces with hazards that constitute a
low health impairment risk from workplaces with hazards that constitute a high health
impairment risk for employee health in order to direct efforts and resources required by
further measures to the most urgent targets.

1.2. Prioritization and the Role of Questionnaire Results

For screening the general situation of psychosocial hazards in the organization, ques-
tionnaires are standard (see [7] for an overview). Standardized surveys provide a quick
and economic overview of psychological job stressors and job resources. The results can
be structured and differentiated between workplace groups or work teams. Apart from
the basic overview, the results of valid and reliable questionnaires have the potential to
distinguish workplace groups that face particular hazards and have to be addressed with a
high priority from other workplace groups facing lower psychological hazards. However,
how the questionnaire results indicate that the measured psychological hazards are critical
is not trivial. In some cases, practitioners and experts of the risk assessment process refrain
from the solely quantitative interpretation of questionnaire results and rather take them
as additional information in the discursive decision process in steering groups or other
management instances [5]. Here, the survey provides confirmatory results that must be
integrated and combined with existing background information. In other cases, quantita-
tive rules are defined on how to interpret the questionnaire results and which numerical
expressions of questionnaire scores indicate further action. However, in those cases as
well, the applied rules to decide whether a questionnaire score means a severe hazard or
which workplace group to select for further action may differ significantly in practice. In
the following, we outline some typical approaches.

1.3. Uniform Cutoff Values

Many commonly applied rules are intuitive and arbitrary without any reference to
the identified psychosocial work risks. An example of such rules of thumb is uniform
cutoff values for the applied questionnaire scales. For example, a specific psychological job
stressor, such as work interruptions or time pressure, is measured with items capturing
work interruptions, and respondents indicate on a 5-point agreement scale to which
degree the featured situations are representative for their work situation. The “uniform
cutoff procedure” then would define a uniform scale score (e.g., “3.5”) for all measured
job stressors (e.g., work interruptions, time pressure, social stressors) as a cutoff value
indicating a problematic expression of the respective job stressor.

A problem with this method is that the specific scale scores are arbitrarily defined
(why not 3.25 or 3.75?) and essentially meaningless to the actual risk for employee health
impairment. First, the uniform definition of scale values for different job stressors does not
account for the different exposure intensities in the population. Second, it does not account
for the varying relationships of different job stressors with employee health impairments. To
illustrate the problem, we consider the following scales of the Health and Safety Executive
Management Standards (HSE MS) Indicator Tool [8]: job demands (M = 2.95, SD = 0.15) and
(problematic) relationships (M = 2.23, SD = 0.32), which can take values between 0 and 5.
Taking the same cutoff values for both job demands and (problematic) relationships would
neglect the differing mean values in the population. For instance, a score of 3 corresponds
to a value of more than two standard deviations above the general mean for the relationship
scale but is well within one SD for the mean of job demands.

1.4. Reference Value-Based Assessment of Questionnaire Results

A method that better addresses the different meanings of identical numerical expres-
sions is the “reference value-based” method. This method applies comparative statistical
values when assessing the need for action. Popular psychosocial questionnaires, such as
COPSOQ [2] or the HSE MS Indicator Tool [8], feature impressive databases that permit
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the creation of industry-specific reference values with which the scores of one’s own orga-
nization can be compared. The reference value-based assessment approach calls for more
in-depth analysis or prioritized processing if significant deviations from the respective
industry-specific mean values are identified. For instance, referring to the aforementioned
example from the HSE MS Indicator Tool [8] with job demands (M = 2.95, SD = 0.15) and
relationships (M = 2.23, SD = 0.32), a questionnaire score of 2.75 in a workplace group on
the problematic relationship scale would indicate a higher need for action than a score of
3.00 on the job demands scale, despite the lower absolute value.

Accordingly, the orientation on industry-specific mean values might eliminate the
different meanings of the identical questionnaire scores on different work stressor scales
within one industry. At the same time, comparisons with industry-specific reference
values are not without problems if the need for action is to be defined on their basis. This
is because the deviations from the industry-specific mean, which indicate the need for
action, are, at best, indirectly related to the actual health risk but do not specify it. The
reference value-based approach only depicts statistical realities and establishes a purely
statistical norm, which can be problematic, particularly when using industry-specific
mean values. For example, we may consider the structure of working hours of healthcare
professionals, which may have undoubtedly already problematic mean values within the
industry population [9,10]. Under such circumstances, a comparison with inadequate
benchmarks may result in no significant deviations from industry mean values and mask
the need for action as indicated from an occupational health perspective.

In addition to the potentially inherently problematic reference values, the possibly
uniform determination of deviations from this value (e.g., one standard deviation) can
be problematic. Determining standardized deviations from a benchmark considers too
little the different effect sizes of the potential stress loads. Comparing different effect
sizes of stressors by meta-analyses [4,11,12] shows substantial differences in the levels of
correlations between different psychological stressors and impaired health. For instance,
drawing on the meta-analysis of Fila and colleagues [12], even a standardized deviation of
0.5 in job demands (|rc| = 0.51) would stand for a different effect on emotional exhaustion
as the same deviation for lack of control (|rc| = 0.20).

In summary, the prevalent methods for assessing and interpreting questionnaire data
in the context of psychosocial risk assessments are partly based on empirically unsubstanti-
ated assumptions and have solely indirect or low relation to the actual health risk. However,
assessing the actual health risk of employees is a major aim of the risk assessment not
only of psychological stress but of all hazards at work. We propose that well-constructed
psychological questionnaires are valid and reliable measurement instruments that can be
used to provide more than just heuristic guidance. Written survey results should be able to
provide quantitative conclusions about health risks based on empirical findings, which can
then be used to decide how to proceed in the psychosocial risk assessment process.

1.5. Risk-Based Interpretation of Questionnaire Results

Work psychological stress research provides sufficient empirical evidence for robust
associations between the levels of psychological job stressors and psychological impair-
ment [4,11,13]. The results of longitudinal studies on mental stress and strain data suggest
that the relationships can be understood as causal relationships in the sense that high levels
of psychological job stressors can contribute to the development or increase of mental
health impairment [14]. Stress theoretical models [15] suggest that stressors do not act on
passive individuals and that the same stressors may have different effects on different indi-
viduals [16]. Individuals take action to cope with stress, and personal characteristics such
as optimism or neuroticism moderate the effects of stressors [16,17]. However, even if in-
terindividual differences and the proactive role of individuals in dealing with stressors are
considered [18], robust probabilistic associations between stressors and health impairments
persist [4]. Psychosocial risk questionnaires may validly and reliably record the levels of
psychosocial stressors that employees experience at work [19]. Subjective tendencies in the
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response behavior may impact the questionnaire results of different individuals confronted
with the same stressors. However, inter-rater reliabilities between job incumbents and
external observers [6,20] as well as the intraclass correlations between the statements of
employees at similar workplaces [19] underline that the questionnaires not only capture
subjective impressions but also objectively existing psychosocial stressors. Both the robust
correlations between psychosocial stressors and health impairments and the availability of
mental stress questionnaire instruments allow probabilistic statements about the risk of
health impairments based on specific scores on questionnaire scales. Different approaches
have been developed in the past for this purpose.

1.6. Ranking of Psychosocial Work Risks

To assess health risks based on questionnaire results, Clarke and Cooper [21] proposed
a methodology that assesses the relative risk of individual psychosocial stress factors in a
specific workplace group based on empirically found relationships between job stressors
and health impairment. This approach focuses on prioritizing stress factors, i.e., deciding
which stress factor should be addressed first and with the highest effort. Following
Warner’s [22] definition for risk, Clarke and Cooper [21] determine risk as a combination of
the probability of the stressor’s occurrence and the amount of damage caused by the stressor.
Psychological job stressors act mainly as a chronic impact of the work situation (e.g., daily
hassles) rather than as single events. Therefore, Clark and Cooper [21] consider the chronic
intensity of a psychological stressor (exposure)—as it is measured by a questionnaire—as
the probability in their risk definition. Furthermore, Clarke and Cooper [21] suggest using
the correlation between the job stressor and health impairment indicators to quantify
the extent of harm or damage caused by the job stressor. For example, a correlation of
r = 0.40 is found between work intensity and the number of absence days per year in
a workplace group. That would mean that work intensity can explain R2 = 16% of the
variance in the number of absence days. According to Clarke and Cooper [21], this variance
explanation is used in the logic of the risk matrix as the “extent of damage” (consequences).
For calculating the risk factor of a specific work stressor, Clarke and Cooper [21] propose
the formula risk factor (R) = exposure (E) × consequences (C). As an example, Clarke
and Cooper [21] draw on a study by McFarlane [23] in a UK retail company in which
66 commercial employees completed the Occupational Pressure Management Indicator
(PMI) and the General Health Questionnaire GHQ [24]. In their example, the PMI for
workload resulted in a score of 9.85 (Exposure E). The correlation between workload and
psychological impairment measured by GHQ is r = 0.09, corresponding to R2 = 0.0081 or
0.81%. This results in a risk value associated with the workload stressor for this workgroup
of R = E × C = 9.85 × 0.81 = 7.98.

Clarke and Cooper [21] acknowledge that the value of 7.98 is initially not meaningful
in itself. The value does not describe a specific unit or an actual probability for developing
a stress-related health problem. Rather, it is a matter of comparing and ranking health risks
caused by different stressors. In their example, they bring up the different stressors (PMI)
measured in the specific example, which have lower scores on the questionnaire scales (in
this case, work–family conflict with 8.91) but, due to the higher correlation with health
impairments (r = 0.16; R2 × 100 = 2.4) with R = E × C = 8.91 × 2.4 = 21, result in a higher
risk value and should therefore be prioritized.

In summary, directly linking psychosocial stressors to the empirically determined
correlation of health impairments is advanced compared to the absolute or relative value
interpretation of psychosocial work risk questionnaire scales. This makes it possible
to prioritize and rank stressors that employees confront within a particular workplace.
However, this approach does not provide a meaningful statement about the absolute health
risk in a specific workplace. In this respect, no statement can be made as to whether one or
more questionnaire scores are acceptable or not, i.e., whether there is a fundamental need
for action or not. In addition to the low absolute informative value of the “risk values”
determined by the Clarke and Cooper [21] approach, the methodological approach is not
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without problems. Clarke and Cooper [21] explicitly propose determining C from the
correlations within the specific workplace group. However, this correlation could be very
low, especially in very high stressor values with slight variance between the individual
persons concerned, not because the stressor has no relevance for the outcome, but because
the variance restriction would artificially reduce the correlation.

1.7. Prioritization of Workplace Groups: Absolute Thresholds of Questionnaire Values for Increased
Risk of Health Impairment

While Clarke and Cooper [21] are concerned with comparative assessments of different
mental risks, Zeike et al. [25] present an approach to identify cutoff scores on questionnaire
scales that indicate a high risk for health impairment. This approach aims to identify the
cutoff values of psychosocial job stressors and job resource questionnaire scales that differ-
entiate between high and low risks for psychological health impairments (e.g., depression,
burnout). Based on Karasek’s [26] job demand-control model, Zeike et al. [25] refer to the
stress-relevant job characteristics demand and control. Using the Job Content Question-
naire [27], they aim to identify those scores for demand and control that are associated with
a high probability of having scores on the WHO-5 Well-Being scale [28] that are indicative
in depression testing [29].

By dichotomizing the health indicator measured by the WHO-5 scale score into <13
(mental health impairment) vs. ≥13 (no mental health impairment) [29], Zeike et al. [25] aim
to find those thresholds on the demand and control scale that best differentiate between
individuals who are above or below the critical WHO-5 threshold. They apply ROC
(receiver operating characteristic) analysis to optimize the threshold’s sensitivity and
specificity by maximizing the Youden index, indicating the best combination of sensitivity
and specificity. Based on sufficient correlations between demand and control as predictors
and the dichotomous criterion (health impairment yes or no), a score of 31.4 (on a scale of
12 to 48) is identified as the cutoff value on the demand scale that reaches the maximum
Youden index. On the control scale, the score of 34.5 reaches the maximum Youden index.

Zeike et al.’s [25] approach using dichotomous outcomes, ROC analysis, and the
maximization of the Youden index is typical for determining cutoff values. However,
this approach is not without limitations for the practical application of the psychosocial
work risk assessment. Even a cutoff value determined by ROC analysis cannot indicate
much about whether a score near the cutoff value is acceptable because the risk level
itself is not explicitly specified. Furthermore, the maximization of the Youden Index to
optimally account for sensitivity and specificity may be indicative for one stress factor, but
results regarding sensitivity and specificity change if we consider multiple stress factors.
In concrete terms, this means that an approach based on ROC analyses for each stress
factor could lead to many false-positive results. The thresholds determined in this way
for differentiating between critical and noncritical exposure levels only achieve a rate
of 63.3% correct classifications (true positives + true negatives) regarding the occurring
health risks [25]. This could undermine the acceptance of the threshold values that have
been determined with the approach. An instrument must clearly distinguish between
workplaces where urgent action is required and workplaces where simpler procedures can
be chosen to decide which workplaces, for example, should have more in-depth analyses
and additional resources mobilized. Furthermore, this distinction must be comprehensible
for all stakeholders. Therefore, instead of abstract thresholds for questionnaire values
by ROC analyses, we propose interpreting questionnaire results in terms of concrete and
absolute risk determinations.

1.8. Study Aim

The presented approach aims to provide a simple method to translate questionnaire
results within psychosocial risk assessment into meaningful information that is understand-
able by all stakeholders in the risk assessment process, including laypersons. We believe
that risks and risk ratios are generally understandable, provide a solid basis for transparent
decision making, and are an excellent basis for establishing rules on how to proceed during



Int. J. Environ. Res. Public Health 2021, 18, 7107 7 of 18

the different stages of psychosocial risk assessment. Therefore, we propose a method that
translates raw scores from psychosocial questionnaires into easily interpretable risk values.
To put our method to the test, we draw on a dataset of 4210 employees that completed a
psychosocial risk questionnaire and a scale for impaired psychosocial health.

2. Methods and Materials

Whereas the objective of linear regression analysis is to predict continuous values
of outcome variables based on the scores of one or more predictor variables, the logistic
regression analysis aims at predicting the probability of a dichotomous outcome variable.
In the case of our study, we wish to predict the risk of health impairment based on the scores
of one or more job stressors and job resources scales. In the following, we demonstrate this
procedure on an exemplary empirical dataset that includes data on job stressors and job
resources and health indicators.

2.1. Procedure and Sample

The data collection draws on various sources and single studies using the same ques-
tionnaire. A part of the dataset (n = 2019) derives from the data collected by an ISO-certified
(ISO 26362) German online panel provider Respondi (accessed on 20 April 2021), another
part of the dataset was collected within a students’ project at the University of Hagen
and multiple master theses (n = 2611), and a third part was collected in practical projects
of psychosocial risk assessments (n = 204). All data collections were online surveys. To
fulfill established ethical criteria, all participants were asked to provide their informed
consent for participation. Before the actual survey, the first page of the online questionnaire
informed participants about the aim of the study and the voluntary nature of participation.
No deception about the study aim and no intervention or consulting took place. In the
informed consent form, participants had to formally declare that they agreed to participate
in the research project, that they understood the aim of the study, that the personal per-
ception of working conditions and individual well-being was assessed, that participation
included the risk of perceiving negative emotions, and that they confirmed to accept this
risk. Furthermore, participants were informed that study participation was completely
voluntary, and discontinuation or interruption of the participation was possible at any
point in time without being identified and without any disadvantages. Finally, participants
hat to declare that they understood all of the abovementioned issues. On a second page,
participants were informed about the data processing procedures in accordance with the
European (and German) data protection regulations and about the institutional respon-
sibilities and the data protection officer. Generally, the survey was anonymous, and no
personal data were collected that could be used to identify single participants.

We excluded 130 participants that exhibited a conspicuous response pattern on the
online survey (swift completion, no variation among items). Furthermore, we included
only those participants with regular employment of at least 25 h per week. The final
sample consisted of 4210 employees (56% female). The mean age of the employees was
38 years (SD = 9 years). A total of 46% of the participants had a university degree. Most
participants were employed in service and administrative work (30% commercial and sales
employees, 21% administration), a further 21% of the participants were technical or trade
employees, 20% were employed in social care and medical services, 5% were school or
university teachers, and the final part of 5% worked in logistics and transport. On average,
participants worked 39.7 h per week (SD = 5.7 h).

2.2. Measures
2.2.1. Psychological Job Demands and Job Resources

We used the Questionnaire for Psychosocial Work Risk Assessment (FGBU) [19]. This
questionnaire is based on the recommendations of the Joint German Occupational Health
and Safety Strategy [1] that proposes psychological job stressors and job resources from the
areas of work content, work organization, social relationships, and environmental factors
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that should be accounted for in occupational risk assessments at work. These job stressors
and job resources are comparable to stress factors accounted for in occupational health and
safety legislation of other countries and respective psychosocial risk assessments [3]. The
questionnaire consists of nineteen 3-item scales and an index of 10 physical stressors. The
(in total) 67 items were assessed on a 4-point Likert scale ranging from 1 (not correct at
all) to 2 (rather not correct), 3 (rather correct), and 4 (fully correct). Table 1 illustrates the
questionnaire scales and the internal consistencies as an indicator of reliability in this study.

Table 1. Overview of FGBU: scales, sample items, Cronbach’s alphas, means, and standard deviations.

Scale Sample Item α M (SD)

Work task content

Completeness of work task (CWT) At work, I am involved in work processes from
start to finish. 0.71 3.11 (0.71)

Autonomy (AUT) I have a lot of freedom in the way I do my job. 0.84 3.02 (0.74)
Variability (VAR) My work tasks change frequently. 0.77 2.90 (0.66)

Lack of information (INFO_L) The lack of necessary information hampers
decision-making. 0.83 2.61 (0.76)

Information overload (INFO_O) The daily amount of information is too much
(e.g., mails, corporate communications). 0.85 2.30 (0.80)

Responsibility and skills

Role ambiguity (ROLE_A) The priorities between different work goals are
not clearly defined. 0.77 2.08 (0.76)

Qualification problems (QP) I often feel overwhelmed by the type of tasks
I am given. 0.81 2.06 (0.79)

Underutilization of skills (UU) My work is not challenging. 0.83 1.97 (0.79)
Emotional load

Social and emotional stress
(SO_EM)

My work sometimes causes states that are very
emotionally draining (e.g., grief, rage). 0.83 2.15 (0.84)

Emotional dissonance (E_DISS) At work, I often have to hide my real feelings. 0.90 2.29 (0.88)
Work organization

Work time design (WTD) I have highly variable working hours. 0.82 1.83 (0.85)
Overtime (OT) I often work overtime. 0.81 2.21 (0.86)

Work intensity (INT) The high volume of work often causes intense
time pressure. 0.89 2.40 (0.91)

Work interruptions (WI) During my work I am often interrupted by
other people. 0.88 2.94 (0.81)

Lack of communication (LOC) My workplace lacks opportunities for
personal interaction. 0.84 1.67 (0.76)

Social relations
Social support from colleagues
(SUPP_C)

I can talk openly about everything with
my colleagues. 0.88 3.05 (0.73)

Social stressors from colleagues
(STRESS_C) There are often tensions between colleagues. 0.84 1.80 (0.72)

Social support from supervisors
(SUPP_S)

My supervisor is ready to listen to
my problems. 0.90 2.95 (0.81)

Feedback and recognition (F and R) I am recognized for my work. 0.87 2.71 (0.82)
Work environment

Physical stressors (PHY) Poor ergonomic design. 0.89 1.80 (0.66)

Note. CWT = Completeness of work task; AUT = Autonomy; VAR = Variability; INFO_L = Lack of information; INFO_O = Information
overload; Role_A = Role ambiguity; QP = Qualification problems; UU = Underutilization of skills; SO_EM = Social and emotional stress;
E_DISS = emotional dissonance; WTD = Work time design; OT = Overtime; INT = Work intensity; WI = Work interruptions; LOC = Lack of
communication; SUPP_C = Social support from colleagues; STRESS_C = Social stressors from colleagues; SUPP_S = Social support from
supervisors; F and R = Feedback and recognition; PHY = Physical stressors.

2.2.2. Psychological Health Impairment

Psychological health impairment was captured by emotional exhaustion as the pri-
mary indicator of burnout [30], which is linked to severe psychological illnesses such as
depression and suicide [31]. We assessed emotional exhaustion using seven items of the
German version [32] of the emotional exhaustion scale taken from the Maslach Burnout
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Inventory (MBI), 2nd Edition [33]. One sample item for emotional exhaustion is “I feel
burned out from my job”. Participants rated the seven items on a 7-point scale ranging
from 1 (“never”) to 7 (“daily”). Cronbach’s α was 0.91 in this study.

A particularity of risk in terms of probability of an event is that the outcome is a
dichotomous variable: an accident may be defined as dichotomous variable as it may
occur or not. Additionally, a specific health impairment, such as a heart attack or cancer,
may or may not occur. However, most indicators of psychological health impairments
are measured as continuous variables. In emotional exhaustion, the measures distinguish
between more or less exhausted but not a priori between exhausted and not exhausted.
To establish a dichotomous criterion for psychological health impairment, we therefore
consulted suggestions for thresholds for severe expressions of emotional exhaustion or
burnout that are either based on common sense or deviations from statistical norms [34–36].
We further conversed with health and safety practitioners to define an intensity threshold
for strain symptoms that indicate a severe psychological health impairment. Based on
these considerations, we defined the weekly or more frequent occurrences of exhaustion
symptoms addressed in the MBI emotional exhaustion scale, such as feeling burned out,
feeling frustrated, and feeling used up at the end of the workday, as severe psychological
health impairments, which corresponds to a score of 5 on the 7-point response scale.
Consequently, we dichotomized the mean scores on the MBI Emotional Exhaustion into
scores under 5 (less than weekly) and scores from and above 5 or higher (weekly or more
frequent symptoms) and defined the latter as psychological health impairment. The general
prevalence of scores from and above 5 was 15% in this sample.

2.3. Analysis

For each of the 20 job stressors and job resources of the FGBU [19], we conducted
logistic regression analysis with dichotomized psychological health impairment as the
dependent variable. We then used the regression coefficient (B) and the intercept (A) to
calculate the probability for psychological health impairment indicated by a score on the
emotional exhaustion scale equal to or exceeding 5. We entered the score of each specific
work stressor score to calculate the specific risk or probability for psychological health
impairment associated with the scale score.

P(Psychological Health Impairment) =
Exp (A + scorestressor scale× B)

1 + Exp (A + scorestressor scale×B) (1)

Furthermore, we combined theoretically meaningful combinations of job stressors
and job resources (e.g., work intensity and job autonomy [26], emotional demands, and
social support [37]) for additional analysis. In these cases, we calculated multiple logistic
regression equations, entering both scores and coefficients of the considered job stressors
and job resources into the equation.

3. Results

Table 2 displays the correlations of the emotional exhaustion scale and all job stressors
and job resources assessed with the FGBU. As indicated by the significant correlation
coefficients, emotional exhaustion is positively related to the assessed job stressors and
negatively related to the assessed job resources. This implies that emotional exhaustion
can be predicted by the scores on the psychosocial questionnaire scales.

To calculate the general explaining value of all job stressors and job resource scale
scores for the dichotomized psychological health impairment variable, we calculated mul-
tiple logistic regression analyses with psychological health impairment as the dependent
variable and all job stressors and job resources as predictors. The explained variance
estimated by Nagelkerkes R2 [38] was 0.387 (Cox and Snell R2 = 0.222; [39]), indicating that
a substantial part of the variance of psychological health impairment can be explained by
all assessed job stressors and job resources together.
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Table 2. Intercorrelations for all study variables.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1 EE 1.0 **
2 CWT −0.07 **
3 AUT −0.20 ** 0.35 **
4 VAR −0.07 ** 0.37 ** 0.30 **
5 INFO_L 0.33 ** 0.09 ** 0.02 0.24 **
6 INFO_O 0.33 ** 0.05 ** −0.04 ** 0.20 ** 0.57 **
7 ROLE_A 0.39 ** −0.09 ** −0.12 ** 0.03 0.48 ** 0.44 **
8 QP 0.42 ** −0.04 ** −0.08 ** 0.07 ** 0.45 ** 0.44 ** 0.58 **
9 UU 0.12 ** −0.23 ** −0.09 ** −0.29 ** 0.07 ** 0.03 0.31 ** 0.15 **
10 SO_EM 0.43 ** −0.01 −0.19 ** 0.07 ** 0.29 ** 0.28 ** 0.38 ** 0.37 ** 0.11 **
11 E_DISS 0.42 ** −0.04 ** −0.19 ** 0.03 0.27 ** 0.26 ** 0.36 ** 0.36 ** 0.16 ** 0.65 **
12 WTD 0.20 ** −0.00 −0.20 ** 0.10 ** 0.16 ** 0.21 ** 0.24 ** 0.22 ** 0.08 ** 0.42 ** 0.33 **
13 OT 0.35 ** 0.13 ** −0.07 ** 0.24 ** 0.34 ** 0.40 ** 0.30 ** 0.36 ** −0.07 ** 0.39 ** 0.35 ** 0.53 **
14 INT 0.48 ** 0.12 ** −0.11 ** 0.18 ** 0.40 ** 0.48 ** 0.34 ** 0.41 ** −0.11 ** 0.40 ** 0.35 ** 0.35 ** 0.71 **
15 WI 0.37 ** 0.10 ** −0.03 * 0.21 ** 0.41 ** 0.39 ** 0.30 ** 0.34 ** −0.04 ** 0.32 ** 0.31 ** 0.16 ** 0.42 ** 0.54 **
16 LOC 0.22 ** −0.09 ** −0.08 ** −0.05 ** 0.16 ** 0.21 ** 0.30 ** 0.28 ** 0.23 ** 0.24 ** 0.24 ** 0.30 ** 0.23 ** 0.21 ** 0.05 **
17 SUPP_C −0.29 ** 0.16 ** 0.19 ** 0.19 ** −0.13 ** −0.13 ** −0.25 ** −0.21 ** −0.17 ** −0.16 ** −0.21 ** −0.10 ** −0.12 ** −0.16 ** −0.05 ** −0.28 **
18 STRESS_C 0.40 ** −0.10 ** −0.15 ** −0.07 ** 0.25 ** 0.25 ** 0.44 ** 0.38 ** 0.27 ** 0.44 ** 0.38 ** 0.29 ** 0.29 ** 0.30 ** 0.20 ** 0.35 ** −0.45 **
19 SUPP_S −0.35 ** 0.16 ** 0.18 ** 0.17 ** −0.17 ** −0.14 ** −0.34 ** −0.27 ** −0.18 ** −0.23 ** −0.21 ** −0.10 ** −0.15 ** −0.20 ** −0.11 ** −0.18 ** 0.50 ** −0.35 **
20 F and R −0.33 ** 0.18 ** 0.19 ** 0.19 ** −0.15 ** −0.10 ** −0.30 ** −0.23 ** −0.21 ** −0.19 ** −0.20 ** −0.06 ** −0.07 ** −0.14 ** −0.13 ** −0.12 ** 0.43 ** −0.28 ** 0.68 **
21 PHY 0.37 ** −0.06 ** −0.28 ** −0.04 ** 0.20 ** 0.23 ** 0.32 ** 0.29 ** 0.23 ** 0.41 ** 0.34 ** 0.48 ** 0.34 ** 0.31 ** 0.19 ** 0.30 ** −0.19 ** 0.41 ** −0.22 ** −0.20 **

Note. N = 3336 − 4210; ** = p < 0.01; * = p < 0.05;; EE = emotional exhaustion; CWT = completeness of work; AUT = autonomy; VAR = variability; INFO_L = lack of information; INFO_O = information overload;
ROLE_A = role ambiguity; QP = qualification problems; UU = underutilization of skills; SO_EM = social and emotional stress; E_DISS = emotional dissonance; WTD = work time design; OT = overtime; INT =
work intensity; WI = work interruptions; LOC = lack of communication; SUPP_C = social support from colleagues; STRESS_C = social stressors from colleagues; SUPP_S = social support from supervisors; F and
R = feedback and recognition; PHY = physical stressors.
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In a further step, following the procedure described in the analysis section, we cal-
culated the regression coefficients for all single job stressors and job resources predicting
psychological health impairment. In addition, we used these coefficients to calculate the
risk values associated with exemplary questionnaire scores. Table 3 displays the results of
these calculations. Figures 1 and 2 depict the calculated relationship between questionnaire
score and risk for psychological health impairment graphically.

Table 3. Prediction of psychological health impairment based on single job stressor and resources scores.

Predictors Intercept B
Probability for Psychological Health Impairment

for Questionnaire Score
1 2 3 4

Job Stressors
Lack of information (INFO_L) −4.15 0.88 0.04 0.08 0.18 0.35
Information overload (INFO_O) −3.60 0.77 0.06 0.11 0.21 0.37
Role ambiguity (ROLE_A) −4.10 1.05 0.04 0.12 0.28 0.52
Qualification problems (QP) −4.20 1.09 0.04 0.12 0.28 0.54
Underutilization of skills (UU) −2.32 0.30 0.12 0.15 0.19 0.24
Social and emotional stress (SO_EM) −4.30 1.08 0.04 0.10 0.26 0.50
Emotional dissonance (E_DISS) −4.18 0.97 0.04 0.10 0.22 0.43
Work time design (WTD) −2.58 0.45 0.11 0.16 0.22 0.31
Overtime (OT) −3.55 0.76 0.06 0.12 0.22 0.38
Work intensity (INT) −4.59 1.07 0.03 0.08 0.20 0.43
Work interruptions (WI) −4.55 0.91 0.03 0.06 0.14 0.28
Lack of communication (LOC) −2.67 0.54 0.11 0.17 0.26 0.38
Social stressors from colleagues (STRESS_C) −3.99 1.14 0.05 0.15 0.36 0.64
Physical stressors (PHY) −3.83 1.08 0.06 0.16 0.36 0.62

Job Resources
Completeness of work task (CWT) −1.01 −0.23 0.22 0.19 0.15 0.13
Autonomy (AUT) −0.23 −0.51 0.32 0.22 0.15 0.09
Variability (VAR) −1.07 −0.22 0.22 0.18 0.15 0.12
Social support from colleagues (SUPP_C) 0.53 −0.77 0.44 0.27 0.14 0.07
Social support from supervisor (SUPP_S) 0.64 −0.85 0.45 0.26 0.13 0.06
Feedback and recognition (F and R) 0.32 −0.81 0.38 0.22 0.11 0.05

Note. CWT = Completeness of work task; AUT = Autonomy; VAR = Variability; INFO_L = Lack of information; INFO_O = Information
overload; Role_A = Role ambiguity; QP = Qualification problems; UU = Underutilization of skills; SO_EM = Social and emotional stress;
E_DISS = emotional dissonance; WTD = Work time design; OT = Overtime; INT = Work intensity; WI = Work interruptions; LOC = Lack of
communication; SUPP_C = Social support from colleagues; STRESS_C = Social stressors from colleagues; SUPP_S = Social support from
supervisors; F and R = Feedback and recognition; PHY = Physical stressors.

To account for combinations of job stressors and job resources, we calculated multiple
logistic regression analyses, entering specific combinations of job stressors and job resources
that are discussed in the work stress literature (e.g., job demand-control [26], job demand-
control support [12,37]). Based on these theoretical considerations, we calculated logistic
regression analyses with psychological health impairment as the dependent variable with
(1) work intensity and autonomy [26] and (2) social and emotional stress and social support
from supervisor [12,37] as predictors. Table 4 displays the calculated risk values for specific
scale score combinations.
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Figure 1. Relationship between job stressors and risk for psychological health impairment. Figure 1. Relationship between job stressors and risk for psychological health impairment.

Table 4. Scale score combinations and risks for psychological health impairments.

Job Stressors Scale Score
Autonomy

1 2 3 4

Work intensity

1 0.07 0.04 0.03 0.02
2 0.16 0.12 0.08 0.05
3 0.37 0.28 0.19 0.13
4 0.63 0.52 0.41 0.31

Social support from supervisor
Scale score 1 2 3 4

Social and emotional stress

1 0.13 0.07 0.04 0.02
2 0.24 0.17 0.09 0.05
3 0.53 0.36 0.21 0.12
4 0.76 0.60 0.43 0.27

Note. Regression coefficients for work Intensity/autonomy-model = −3.22 + score work intensity scale × 1.05
+ score autonomy scale × −0.45. Regression coefficients for social and emotional stress/social support from
supervisor-model = −2.14 + score social and emotional stress scale × 1.00 + score social support scale × −0.72. ×
= multiplication sign.
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Figure 2. Relationship between job resources and risk for psychological health impairment.

To further illustrate the capacity of the approach to distinguish between high risks and
low risks for psychological health impairment, we calculated cross tables for low and high
scores of the job stressor and job resources scales and psychological health impairment. As
the cutoff value, we used the job stressors or job resources score derived from the logistic
regression analysis that was related to a double risk (p = 0.30) for psychological health
impairment compared to p = 0.15 as the general prevalence in the sample (this was not
applicable for completeness of tasks, variability, and work interruptions). We then divided
the sample into groups below and above these cutoff values and counted the number of
cases with and without psychological health impairment. Table 5 displays the frequencies
of stressor–health–impairment combinations. We applied the approach proposed by [40] to
provide person-oriented effect sizes based on percent correct classifications (PCC) in the
way that questionnaire scores from and above the defined stressor cutoff scores (respectively
from and below the defined resource cutoff scores) predict psychological health impairment.
As illustrated in Table 5 for the listed job stressors and job resources, the total of correct
classifications (i.e., true positives + true negatives) was at least 81.85%.
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Table 5. Cross tables and percent correct classifications (PCC).

Scale Score
Psychological Health Impairment PCC

0 1

Lack of information ≥ 3.8
0 3373 526

82.92%1 193 117

Information overload ≥ 3.6
0 3359 525

82.59%1 208 118

Role ambiguity ≥ 3.1 0 3351 479
83.49%1 216 164

Qualification problems ≥ 3.1 0 3322 477
82.85%1 245 166

Social and emotional stress ≥ 3.2
0 3232 429

81.85%1 335 214

Emotional dissonance ≥ 3.5
0 3314 471

82.80%1 253 172

Work time design ≥ 3.9 0 3478 602
83.59%1 89 41

Overtime ≥ 3.6
0 3349 502

82.90%1 218 141

Work intensity ≥ 3.5 0 3253 411
82.80%1 313 232

Lack of communication ≥ 3.4
0 3508 595

84.47%1 59 48

Social stressors from colleagues ≥ 2.8 0 3330 434
84.08%1 236 209

Physical stressors ≥ 2.8 0 2638 382
82.79%1 193 129

Autonomy ≤ 1.2 0 3505 612
83.99%1 62 31

Social support from colleagues ≤ 1.8 0 3418 554
83.32%1 148 89

Social support from supervisor ≤ 1.7 0 3328 482
83.03%1 231 160

Feedback and recognition ≤ 1.4 0 3323 500
82.39%1 241 143

4. Discussion
4.1. General Discussion

This paper aimed to propose a method to translate questionnaire scores into risk
values for psychological health impairment. The overall objective was to make question-
naire scores more understandable for all stakeholders of the psychosocial risk assessment
process and to provide them with a valid base for informed decisions on the subsequent
actions. Extensive research has provided empirical evidence for linking psychosocial job
stressors and job resources with psychological health impairment. Therefore, it is possible
to assess the urgency of action by the level of psychosocial job stressors and job resources
measured by a valid and reliable psychosocial questionnaire. Based on our experiences
in psychosocial risk assessment projects, we believe that concrete risk values in terms of
probabilities to become ill are much better indications for practitioners than commonly
provided raw values on questionnaire scales, correlations, or linear regression coefficients
that are often used in psychological research.

We applied logistic regression analysis—an established and easy method to calculate
the probabilities for discrete events given the values of specific predictors—to determine the
absolute and relative risk for psychological health impairment based on the questionnaire
scores of job stressors and job resources. We gave the quantitative results of psychosocial
questionnaires a meaning that is much more concrete than simple raw scores on single
questionnaire scales. This enables an easier interpretation of the questionnaire results in
psychological work risk assessment and facilitates the subsequent course of action. It is
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important to note that the presented method is independent of a particular psychosocial
questionnaire but can be applied to any reliable and valid questionnaires that measure
stressors and resources at work. Furthermore, the approach can be extended to a range of
indicators for psychological health (impairment).

For the current paper, we applied the proposed method to a dataset collected from
employees that completed a questionnaire assessing a wide variety of psychosocial job
stressors and job resources and emotional exhaustion as an indicator of psychological health
impairment. Based on references in the literature [34,36] and common-sense estimations of
health and safety practitioners, we used the cutoff value of 5 (weekly exhaustion symptoms)
to dichotomize the psychological health indicator emotional exhaustion into impaired
psychological health or no impaired psychological health. Using logistic regression analysis,
we found that the assessed psychological job stressors and job resources are related to the
risk (in terms of probability) for the occurrence of impaired psychological health. Higher
values on psychological job stressors and lower values on psychological job resources are
associated with increased risk for impaired psychological health. While this finding is
not particularly new or surprising in occupational health psychology [11], we calculate
concrete and quantifiable risks, providing a more accessible and comprehensible approach
to interpret the questionnaire results. For instance, our method allows us to estimate that,
e.g., a certain score of an employee on a psychological risk questionnaire scale means a
doubled risk of showing frequent symptoms of emotional exhaustion.

Taking a closer look at our study results, we find that certain psychological stressors
(work intensity, social stressors) have a stronger effect regarding increased risk for health
impairment than others (e.g., underutilization of skills). Whereas questionnaire scores
of 2.8 for social stressors from colleagues already double the risk for health impairment,
a maximum score of 4 for underutilization of skills only increases the risk for health
impairment by 50%. These differences regarding the impact of stressors must be accounted
for when assessing psychological hazards at work.

Furthermore, we found that combinations of job stressors and job resources may
change the relationship of the single job stressor and job resource scores on psychological
health impairments. For example, with low values on job autonomy (score = 1), work
intensity scores of 2.7 may already double the risk for psychological health impairment (p
= 0.30), whereas with high values of job autonomy (score = 4) the score for work intensity
must be as high as 4 to be related to a doubled risk for health impairment. Addressing
a persistent deficit of established practices in psychosocial risk assessment, we account
for stressor/resource combinations that have long been discussed and empirically tested
in occupational stress research [26,41]. Our results suggest that taking job resources into
account to predict the impact of a stressor on psychological health impairment should be
incorporated into the application of psychosocial risk assessment.

4.2. Practical Implications

The aim of our study was not to replicate established findings on the general effects of
psychological stressors on ill-health but to provide a method that can be applied in psy-
chosocial risk assessment to improve decisions and results in terms of focusing on the most
urgent hazards. We propose an approach that translates psychosocial risk questionnaire
scores into concrete risks for health impairment. We believe that risk values correspond
much more to lived reality and are easier to understand than the coefficients commonly
used in work and organizational psychology, such as correlations or regression weights.
Thus, we established an approach that enables even laypersons to engage in informed
(political) discussions on the potential impact of certain job stressors and to decide whether
a measured expression of a job stressor is acceptable or not. For example, the different
health and safety actors of an organization could define a risk of 30% for psychological
health impairment (compared to a 15% average risk in the population) as unacceptable
and a mandatory threshold for work redesign measures to reduce psychological hazards.
With the results of logistic regression analysis, this risk value can be backtranslated into a
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questionnaire score for each psychological job stressor and job resource that constitutes the
cutoff value for this specific questionnaire scale.

Furthermore, our proposed method accounts for the central findings of work stress
research because it incorporates the idea that both individual stressors and combinations
of job stressors and job resources may affect employee health. Thus, we can use the results
of multiple logistic regressions analyses to calculate risk values for different combinations.
Depending on the expression of matching job resources, this may result in differentiated
cutoff values for job stressors [41].

4.3. Limitations and Further Research Requirements

The proposed method for translating questionnaire results into risk values has method-
ological limitations to be accounted for. A methodological criticism may concern the di-
chotomization of the outcome variable psychological health impairment. The artificial
dichotomization and transformation of continuous variables into dichotomous variables is
accompanied by a loss of information that can be criticized because the result offers less
differentiation. For instance, we merged values of 5, 6, and 7 and contrasted them with the
merged values of 1–4 on the emotional exhaustion scale. However, this disadvantage is
more than compensated for by the advantage of a clear and understandable presentation
of results that may increase the impact of the results. For this reason, dichotomization
is very common in epidemiology, medicine, and some areas of psychology [42]. Many
allegedly naturally dichotomous variables are artificially dichotomized, such as adiposity
as a dichotomization of body mass index or diabetes as a dichotomization of continuous
HbA1c (Glycated hemoglobin) scores [43,44]. With emotional exhaustion, we considered
different references that defined severe burnout [34] or high exhaustion based on statistical
deviation from a norm [36]. However, we decided to rely on precise and transparent
frequency statements (“weekly symptoms”) that are considered to represent a severe health
impairment judged by practitioners. To limit the arbitrary nature of expert judgements,
more research is needed to define threshold values for psychological health measures, not
only for emotional exhaustion.

Another limitation of the presented approach may be the selection of the outcome
variable itself: emotional exhaustion. The effects of work stressors on employee health
may be unspecific and diffuse. Therefore, we assume that problematic work stress does
not necessarily manifest or result only in emotional exhaustion. Work psychology and
stress research has shown that the detrimental effects of work stress may manifest in a
variety of health impairments, including somatic complaints [4]. We suggest applying the
proposed method to a variety of different health outcomes and incorporating combinations
of symptoms of different areas.

Another requirement for further research concerns the cross-sectional nature of the
dataset used in our data example. Health and safety approaches, in general, and psy-
chosocial risk assessments, in particular, follow a preventive logic. Therefore, health risk
assessment should adopt a prospective and prognostic perspective and, thus, should do
the analysis. Future research should investigate the predicted values in comparison to
actual health impairments by conducting longitudinal studies.

Finally, with regard to ecological validity, our data only accounts for individual data.
We predict and calculate risks for individual psychological health impairment based on
individually assessed job stressors and job resources. Therefore, we use the questionnaire
scores on the respective job stressors and job resources scores of individuals. In the practical
application of psychosocial risk assessment, however, individual data are rarely available.
Instead, the psychological risk is assessed based on aggregated data of incumbents in
similar workplaces. Thus, future studies should strive to replicate our methodological
approach with aggregated data for job stressors, job resources, and health outcomes.



Int. J. Environ. Res. Public Health 2021, 18, 7107 17 of 18

Author Contributions: Conceptualization, J.D. and C.R.S.; methodology, J.D.; formal analysis, J.D.;
writing—original draft preparation, J.D., writing - review and editing, J.D. and C.R.S.; visualization,
J.D. and C.R.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data available on request from the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. GDA Portal—Leitlinie Beratung und Überwachung bei Psychischer Belastung am Arbeitsplatz 2018. Available online: https://

www.gda-portal.de/DE/Aufsichtshandeln/Psychische-Belastung/Psychische-Belastung_node.html (accessed on 20 April 2021).
2. Pejtersen, J.H.; Kristensen, T.S.; Borg, V.; Bjorner, J.B. The second version of the Copenhagen Psychosocial Questionnaire. Scand. J.

Public Health 2010, 38, 8–24. [CrossRef]
3. Janetzke, H.; Ertel, M. Psychosocial Risk Management in a European Comparison, 1st ed.; Bundesanstalt für Arbeitsschutz und

Arbeitsmedizin: Berlin, Germany, 2017. [CrossRef]
4. Nixon, A.E.; Mazzola, J.J.; Bauer, J.; Krueger, J.R.; Spector, P.E. Can work make you sick? A meta-analysis of the relationships

between job stressors and physical symptoms. Work Stress 2011, 25, 1–22. [CrossRef]
5. Krause, A.; Deufel, A. Vorteile von Mitarbeiterbefragungen und Gründe, die gegen ihren Einsatz sprechen. [Advantages of

employee surveys and reasons against their use]. In Bundesanstalt für Arbeitsschutz und Arbeitsmedizin, Gefährungsbeurteilung
psychischer Belastung, Erfahrungen und Empfehlungen [Risk Assessment of Mental Stress. Experiences and Recommendations]; Erich
Schmidt Verlag: Berlin, Germany, 2014; pp. 70–71.

6. Mustapha, V.; Rau, R. Criterion-Related Cutt-Off Values for Decision Latitude and Work Intensity: Determination and Evaluation
[Kriteriumsbezogene Cut-Off-Werte für Tätigkeitsspielraum und Arbeitsintensität]. Diagnostica 2019, 65, 179–190. [CrossRef]

7. Tabanelli, M.C.; Depolo, M.; Cooke, R.M.; Sarchielli, G.; Bonfiglioli, R.; Mattioli, S.; Violante, F.S. Available instruments for
measurement of psychosocial factors in the work environment. Int. Arch. Occup. Environ. Health 2008, 82, 1–12. [CrossRef]

8. Edwards, J.; Webster, S.; Van Laar, D.; Easton, S. Psychometric Analysis Of The UK Health And Safety Executive’s Management
Standards Work-Related Stress Indicator Tool. Work Stress 2008, 22, 96–107. [CrossRef]

9. Wolfgang, A.P. Job stress in the health professions: A study of physicians, nurses, and pharmacists. Behav. Med. 1988, 14, 43–47.
[CrossRef]

10. Sutherland, V.J.; Cooper, C.L. Understanding Stress; Chapman and Hall: London, UK, 1990.
11. Aronsson, G.; Theorell, T.; Grape, T.; Hammarström, A.; Hogstedt, C.; Marteinsdottir, I.; Skoog, I.; Träskman-Bendz, L.; Hall, C.

A systematic review including meta-analysis of work environment and burnout symptoms. BMC Public Health 2017, 17, 264.
[CrossRef] [PubMed]

12. Fila, M.; Purl, J.; Griffeth, R. Job Demands, Control and Support: Meta-Analyzing Moderator Effects of Gender, Nationality, and
Occupation. Hum. Resour. Manag. Rev. 2017, 27, 39–60. [CrossRef]

13. Rau, R.; Buyken, D. Der aktuelle Kenntnisstand über Erkrankungsrisiken durch psychische Arbeitsbelastungen: Ein systematis-
ches Review über Metaanalysen und Reviews [Current status of knowledge about health risk from mental workload: Evidence
based on a systematic review of reviews]. Z. Arb. Organ. 2015, 59, 113–129. [CrossRef]

14. Lesener, T.; Gusy, B.; Wolter, C. The job demands-resources model: A meta-analytic review of longitudinal studies. Work Stress
2019, 33, 76–103. [CrossRef]

15. Lazarus, R.S.; Folkman, S. Stress, Appraisal, and Coping; Springer: New York, NY, USA, 1984.
16. Bhagat, R.S.; Allie, S.M. Organizational stress, personal life stress, and symptoms of life strains: An examination of the moderating

role of sense of competence. J. Vocat. Behav. 1989, 35, 231–253. [CrossRef]
17. Parkes, K.R. Personality and coping as moderators of work stress processes: Models, methods and measures. Work Stress 1994, 8,

110–129. [CrossRef]
18. Biron, C.; Ivers, H.; Brun, J.P.; Cooper, C.L. Risk assessment of occupational stress: Extensions of the Clarke and Cooper approach.

Health Risk Soc. 2006, 8, 417–429. [CrossRef]
19. Dettmers, J.; Krause, A. Der Fragebogen Zur Gefährdungsbeurteilung Psychischer Belastungen (FGBU) [The Questionnaire for

Psychological Risk Assessment at Work]. Z. Arb. Organ. A&O 2020, 64, 99–119. [CrossRef]
20. Schneider, I.; Mädler, M.; Lang, J. Comparability of Self-Ratings and Observer Ratings in Occupational Psychosocial Risk

Assessments: Is There Agreement? BioMed Res. Int. 2019, 1–10. [CrossRef]
21. Clarke, S.G.; Cooper, C.L. The risk management of occupational stress. Health Risk Soc. 2000, 2, 173–187. [CrossRef]
22. Warner, F. Risk Analysis, Perception and Management|Royal Society. 1992. Available online: https://royalsociety.org/topics-

policy/publications/1992/risk/ (accessed on 20 April 2021).

https://www.gda-portal.de/DE/Aufsichtshandeln/Psychische-Belastung/Psychische-Belastung_node.html
https://www.gda-portal.de/DE/Aufsichtshandeln/Psychische-Belastung/Psychische-Belastung_node.html
http://doi.org/10.1177/1403494809349858
http://doi.org/10.21934/baua:bericht20170106
http://doi.org/10.1080/02678373.2011.569175
http://doi.org/10.1026/0012-1924/a000226
http://doi.org/10.1007/s00420-008-0312-6
http://doi.org/10.1080/02678370802166599
http://doi.org/10.1080/08964289.1988.9935123
http://doi.org/10.1186/s12889-017-4153-7
http://www.ncbi.nlm.nih.gov/pubmed/28302088
http://doi.org/10.1016/j.hrmr.2016.09.004
http://doi.org/10.1026/0932-4089/a000186
http://doi.org/10.1080/02678373.2018.1529065
http://doi.org/10.1016/0001-8791(89)90028-6
http://doi.org/10.1080/02678379408259984
http://doi.org/10.1080/13698570601008222
http://doi.org/10.1026/0932-4089/a000318
http://doi.org/10.1155/2019/8382160
http://doi.org/10.1080/713670158
https://royalsociety.org/topics-policy/publications/1992/risk/
https://royalsociety.org/topics-policy/publications/1992/risk/


Int. J. Environ. Res. Public Health 2021, 18, 7107 18 of 18

23. McFarlane, L.J. An Audit of Stress, Job Satisfaction and General Psychological Health in a Leading National Retail Organisation.
MSc Dissertation, School of Management, UMIST, Manchester, UK, 1997.

24. Goldberg, D. Manual of the General Health Questionnaire; NFER: Windsor, UK, 1978.
25. Zeike, S.; Ansmann, L.; Lindert, L.; Samel, C.; Kowalski, C.; Pfaff, H. Identifying cut-off scores for job demands and job control in

nursing professionals: A cross-sectional survey in Germany. BMJ Open 2018, 8, e021366. [CrossRef]
26. Karasek, R.A.; Theorell, T. Healthy Work: Stress, Productivity and the Reconstruction of Working Life; Basic Books: New York, NY,

USA, 1990.
27. Karasek, R.; Brisson, C.; Kawakami, N.; Houtman, I.; Bongers, P.; Amick, B. The Job Content Questionnaire (JCQ): An instrument

for internationally comparative assessments of psychosocial job characteristics. J. Occup. Health Psychol. 1998, 3, 322–355.
[CrossRef]

28. Topp, C.W.; Østergaard, S.D.; Søndergaard, S.; Bech, P. The WHO-5 Well-Being Index: A systematic review of the literature.
Psychother Psychosom 2015, 84, 167–176. [CrossRef]

29. Löwe, B.; Spitzer, R.L.; Gräfe, K.; Kroenke, K.; Quenter, A.; Zipfel, S.; Buchholz, C.; Witte, S.; Herzog, W. Comparative validity of
three screening questionnaires for DSM-IV depressive disorders and physicians’ diagnoses. J. Affect. Disord. 2004, 78, 131–140.
[CrossRef]

30. Bakker, A.B.; Demerouti, E. Job demands-resources theory: Taking stock and looking forward. J. Occup. Health Psychol. 2017, 22,
273–285. [CrossRef]

31. Schermuly, C.C.; Meyer, B. Good relationships at work: The effects of leader–member exchange and team–member exchange on
psychological empowerment, emotional exhaustion, and depression. J. Organ. Behav. 2016, 37, 673–691. [CrossRef]

32. Enzmann, D.; Kleiber, D. Helfer-Leiden: Stress und Burnout in Psychosozialen Berufen; Asanger: Kröning, Germany, 1989.
33. Maslach, C.; Jackson, S.E. Maslach Burnout Inventory, Manual, 2nd ed.; Consulting Psychologists Press: Palo Alto, CA, USA, 1986.
34. Kalimo, R.; Pahkin, K.; Mutanen, P.; Topipinen-Tanner, S. Staying well or burning out at work: Work characteristics and personal

resources as long-term predictors. Work Stress 2003, 17, 109–122. [CrossRef]
35. Leiter, M.P.; Maslach, C. Latent burnout profiles: A new approach to understanding the burnout experience. Burn. Res. 2016, 3,

89–100. [CrossRef]
36. Maslach, C.; Jackson, S.E.; Leiter, M.P. The Maslach Burnout Inventory Manual. In Evaluating Stress: A Book of Resources; Zalaquett, C.,

Wood, R.J., Eds.; Scarecrow Education: Lanham, MD, USA, 1997.
37. Vegchel, N.; Jonge, J.; Söderfeldt, M.; Dormann, C.; Schaufeli, W. Quantitative versus Emotional Demands among Swedish

Human Service Employees: Moderating Effects of Job Control and Social Support. Int. J. Stress Manag. 2004, 11, 21–40. [CrossRef]
38. Nagelkerke, N.J. A note on a general definition of the coefficient of determination. Biometrika 1991, 78, 691–692. [CrossRef]
39. Cox, D.R.; Snell, E.J. The Analysis of Binary Data, 2nd ed.; Chapman and Hall: London, UK, 1989. [CrossRef]
40. Grice, J.; Medellin, E.; Jones, I.; Horvath, S.; McDaniel, H.; O’lansen, C.; Baker, M. Persons as Effect Sizes. Adv. Methods Pract.

Psychol. Sci. 2020, 3, 443–455. [CrossRef]
41. de Jonge, J.; Dormann, C. The DISC model: Demand-induced strain compensation mechanisms in job stress. In Occupational Stress

in the Service Professions; Dollard, M.F., Winefield, A.H., Winefield, H.R., Eds.; Taylor & Francis: London, UK, 2003; pp. 43–74.
42. Arlinghaus, A.; Nachreiner, F. When work calls-associations between being contacted outside of regular working hours for

work-related matters and health. Chronobiol. Int. 2013, 30, 1197–1202. [CrossRef]
43. Emmer, C.; Bosnjak, M.; Mata, J. The Association between Weight Stigma and Mental Health: A Meta-Analysis. Obes. Rev. 2019,

21. [CrossRef]
44. Hughes, M.; Yang, E.; Ramanathan, D.; Benjamins, M. Community-Based Diabetes Community Health Worker Intervention in an

Underserved Chicago Population. J. Community Health 2016, 41, 1249–1256. [CrossRef]

http://doi.org/10.1136/bmjopen-2017-021366
http://doi.org/10.1037/1076-8998.3.4.322
http://doi.org/10.1159/000376585
http://doi.org/10.1016/S0165-0327(02)00237-9
http://doi.org/10.1037/ocp0000056
http://doi.org/10.1002/job.2060
http://doi.org/10.1080/0267837031000149919
http://doi.org/10.1016/j.burn.2016.09.001
http://doi.org/10.1037/1072-5245.11.1.21
http://doi.org/10.1093/biomet/78.3.691
http://doi.org/10.1201/9781315137391
http://doi.org/10.1177/2515245920922982
http://doi.org/10.3109/07420528.2013.800089
http://doi.org/10.1111/obr.12935
http://doi.org/10.1007/s10900-016-0212-8

	Introduction 
	Psychosocial Work Risk Assessment 
	Prioritization and the Role of Questionnaire Results 
	Uniform Cutoff Values 
	Reference Value-Based Assessment of Questionnaire Results 
	Risk-Based Interpretation of Questionnaire Results 
	Ranking of Psychosocial Work Risks 
	Prioritization of Workplace Groups: Absolute Thresholds of Questionnaire Values for Increased Risk of Health Impairment 
	Study Aim 

	Methods and Materials 
	Procedure and Sample 
	Measures 
	Psychological Job Demands and Job Resources 
	Psychological Health Impairment 

	Analysis 

	Results 
	Discussion 
	General Discussion 
	Practical Implications 
	Limitations and Further Research Requirements 

	References

