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Abstract
Aim  Work is a central area of human life, and work-associated stress can affect health over a long period of time. From a 
health sociological perspective, it was assumed in this paper that education as a resource is able to support the management 
of stress(ors) and thus has a positive impact on health.
Subject and methods  This contribution deals with the research question of whether more highly educated people cope 
better with work-related stressors than those people who are less highly educated. Previous research has already proved the 
relationship between education and health but not the role that education plays in the coping process. Data from the National 
Educational Panel Study (NEPS): Starting Cohort 6 – Adults, was used and a cross-sectional analysis was performed. Linear 
regression models were estimated to analyse the effect of stressors at the workplace on work-related stress.
Results  The results show that more well-educated people show a lower level of stress, net of stressors and additional controls. 
Regarding the moderating effect of education, highly qualified workers are better able to cope with a high level of routine in 
the workplace. However, more highly educated employees report higher stress levels related to the threat of job loss or lack 
of occupational advancement compared with less well-educated employees.
Conclusion  The general goal of providing healthy work environments can be reached by helping people to recognize and 
cope with work-related stressors, and by motivating organizations to prevent their members from harmful stressors. Future 
research should address the ambivalent role of education in moderating the effect of work-related stressors on stress.
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Introduction

Stress is one of the main determinants of health in modern 
societies (Backé et al. 2012; Steptoe 1991). Stress-related 
illness may cause damage in multiple dimensions. Stress 
is not only a threat to individual well-being, it damages the 
economy through people being absent from work, and is a 
threat to the social security system when people receive pay-
ments for early retirement or sick pay. Work is a central area 
of human life and work-related stress can affect a person’s 
health over a long period of time, for example, in terms of 
working conditions or employment status (Siegrist 1996; 

Voßemer et al. 2018). Educational returns are often only 
viewed from an economic perspective, such as with regard 
to professional success or income. In this contribution, the 
focus is on less work-related stress as a non-monetary return 
on education. Education is considered as a resource and the 
focus is on the question of whether education helps peo-
ple to cope with work-related stressors. The assumption is 
that higher-educated employees are better able to cope with 
work-related stressors and, as a result, feel less stressed. Pre-
vious research has already proved the relationship between 
education and health (Lunau et al. 2015), but not the role 
that education plays in the coping process.

Selye (1964) was the first to use the term ‘stress’ to 
describe a set of physical and psychological responses to 
stressors in the environment. He differentiates between a 
‘stressor’, which is an external force, and ‘stress’ as the 
resulting reaction (Le Fevre et al. 2003). Stressors can be 
stressful life events as well as chronic strain, such as of a 
familial or work nature. Chronic strain in particular is a 
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threat to health due to the long time during which stress 
levels are present.

Every stress reaction uses a substantial amount of energy 
on adaptation. If this cannot be replenished during periods 
of rest due to ongoing stress and threats, the negative effects 
of the stressors set in (Hurrelmann 2010). Consequently, 
work-related stressors can lead to strains that affect health 
in both the short and long-term. Short-term effects of stress 
are reactions that occur in an acute or ongoing stressful 
situation and are usually completely eliminated during non-
working time through rest (Le Fevre et al. 2003; Nerdinger 
et al. 2008). In the long-term, stress can result in physical 
symptoms like high blood pressure. Stress can also lead to 
behavioural changes and changes on the social side, such 
as social withdrawal (Hurrelmann 2010). This can in turn 
result in absenteeism (Murphy and Sorenson 1988) and the 
use of health care services (Code and Langan-Fox 2001). 
The International Labour Organization (ILO 2016) reported 
that ‘50–60% of all lost working days are attributed to work-
related stress and the number of people suffering from 
stress-related conditions caused or made worse by work is 
likely to increase’. In sum, the consequences of work-related 
stress are manifold. It constitutes a real threat to employees’ 
quality of life and health (Nerdinger et al. 2008), which, if 
not managed, increases the risk of morbidity and mortality 
(Siegrist 1998). This also has an effect on the employers, 
since where work-related stress is prevalent, a potential loss 
of talent may occur (Cartwright and Boyes 2000). In addi-
tion, the incapacity to work due to illness generates days 
of absence and thus causes costs for both the employer and 
the economy (Schoger and Gross 2018). The assumption in 
this paper is that education as a resource can help people to 
cope better with work-related stressors and thus alleviate the 
negative consequences of stressors on health.

Theoretical models of psychosocial work stress

The individual perception of stressors plays a significant 
role in the development of stress (Zapf and Semmer 2004). 
Whether a person perceives a stressor as a threat or a chal-
lenge is connected to the person’s resources and the per-
ceived control over the stressor.

The Job-Demand Control Model by Karasek and Theo-
rell (1990) assumes ‘a high risk of psychological strain and 
physical illness’ when the demands, such as high produc-
tivity or time pressure and understaffing are high and con-
trol over working conditions, known as decision latitude, 
is low. The Job Demands-Resources Model (JD-R model) 
by Bakker and Demerouti (2007) defines possible stress-
ors and resources more broadly since specific risk factors 
and resources exist depending on the company. Moreover, 
this model implies that resources can protect a person from 
demanding work tasks (Bakker et al. 2010) and can provide 

a coping strategy (Siegrist 2010). According to the Person- 
Environment Fit theory (PE Fit), which is based on Caplan 
(1983), a balance between the environment (demands) and 
the individual (resources) is important in the workplace. 
A person’s resources must meet the job requirements, role 
and group norms. Conversely, the characteristics of the 
work activity should also match the person’s needs. When 
there is a mismatch between the person and their environ-
ment, stressors do exist and stress may occur (Herzberg and 
Mausner 1959). Effort-Reward Imbalance (ERI) by Siegrist 
(1996) is a theoretical model based on the concept of reci-
procity, according to which a person fulfils the demanded 
work tasks in exchange for desired rewards. It postulates 
the harmful effect of the combination of high efforts and 
low reward with regard to salary, social recognition, job 
security or career opportunities (Siegrist 1996; Siegrist 
et al. 2004). According to this model, high work efforts that 
are not rewarded adequately lead to negative responses, 
including long-term illness (Siegrist 2010). Following the 
Lazarus’ Transactional Model of Stress (1974), the reason 
for different stress reactions is the individual perception of 
the factors in the environment (Lazarus and Launier 1981). 
Demands at work are rated as positive, irrelevant or stressful 
(Hobfoll 2001; Kauffeld and Hoppe 2011). In the case of an 
irrelevant or positive stimulus, no harm to the individual is 
expected. Eustress, or positive stress, can even be inspiring 
and motivating. Further, some people draw something posi-
tive from a stress experience and become stronger (Glanz 
and Schwartz 2008). However, if the person perceives the 
situation as stressful, they will check for adequate skills, 
such as those learned through education, in order to cope 
with that stressor. If there are not enough resources, the 
person perceives the situation as threatening and stress will 
occur (Kauffeld and Hoppe 2011). Thus, depending on the 
person’s resources, the same working conditions may be 
bearable for one person and stressful for another (Nerdinger 
et al. 2008). The role that education plays in this context is 
examined in the following.

Stress management and the role 
of education

Well-being is not just the absence of stressors or strains. 
Interventions and resources can help to cope with stressors. 
In order to cope with stressors in the workplace, organi-
zations must be able to identify factors that are potential 
sources of stressors (Glazer and Liu 2017). Stress manage-
ment focuses on the interaction between the employee and 
the work environment (Lazarus and Folkman 1991) and 
can, first, prevent stressors from emerging, second, help to 
cope with existing stressors, and third, repair harmful con-
sequences of stressors. Interventions depend on when the 
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employee or the organization recognizes the need to imple-
ment a stress-reducing programme. In this paper, education 
is regarded primarily as a resource that helps an individual 
to cope with work-related stressors within the framework 
of secondary stress management. Additionally, an analy-
sis is carried out to ascertain whether education reduces 
existing work-related stress in the context of tertiary stress 
management.

Primary stress management

Primary stress management focuses on interventions that 
prevent stressors from emerging, for example, by clearly 
defining employees’ roles or by providing resources, such 
as computers, printers, etc., which enable them to do their 
job. The goal is to minimize problems in the work environ-
ment and to strengthen those aspects that create a good and 
healthy working context (Glazer and Liu 2017). In addition, 
modifications to the working context aim to prevent employ-
ees from potential ill health or poor job performance. An 
important point in this context is the PE fit. On the one hand, 
it is important for a company to find the right employee 
for a job. On the other hand, it is equally important for an 
employee to find work that meets their needs and maintains 
their values because then they experience fewer strain-pro-
ducing stressors (Kristof-Brown et al. 2005). Consequently, 
primary stress management can help to avoid stress (Firth-
Cozens 2003).

Secondary stress management

Secondary stress management is also referred to as coping. 
Interventions or coping strategies help employees to modify 
or sustain their ability to cope with stressors by helping them 
to alleviate the risk of work-related illness and workplace 
injury (Glazer and Liu 2017). Individual resources based on 
a personal, family, or economic level can be used to miti-
gate the severity of stressors or to reduce their impact (Zapf 
and Semmer 2004). Previous research has shown that such 
resources important for health are education, income and 
social support (Avendano et al. 2009; Uchino 2006). The 
emergence of stress depends on whether and how existing 
resources are used to manage stress. Being able to cope with 
stressors can empower people. According to the Yerkes-
Dodson Law, with its inverted U-shaped function, increas-
ing stress is beneficial up to a point, after which performance 
starts to decline (Benson and Allen 1980). When coping is 
not successful, strains may develop (Glazer and Liu 2017).

Tertiary stress management

Since some stressors cannot be adequately coped with, ter-
tiary stress management interventions try to treat and repair 

the harmful consequences of such stressors (Lazarus and 
Folkman 1991). Stressors that have already led to strains 
need interventions to withdraw or slow down the effects. 
Tertiary stress management interventions should focus 
on both the person and the organization. The goal of such 
interventions is to eliminate strains by addressing the con-
sequences themselves, such as diabetes management, or the 
source of the strain, such as reducing the workload.

Analytical model

In this paper, the aim was to examine the relationship 
between work-related stressors and work-related stress and 
its moderation by education. It examined the questions of 
whether or not education helps to cope with stressors in 
the workplace, including high level of routine, high level 
of autonomy, poor working environment, threat of job loss, 
change in place of work, lack of occupational advancement 
and lack of salary increase, and whether education directly 
reduces work-related stress. Figure 1 illustrates the theoreti-
cal model.

Work‑related stressors

A job stressor is defined as ‘a stimulus external to an 
employee and a result of an employee’s work conditions’ 
(Glazer and Liu 2017). If work requirements exceed a per-
son’s resources, work-related stress arises (Dewe and Komp-
ier 2008). Examples of such work stressors are organiza-
tional constraints, workplace abuse, work-family conflicts 
and workload (Liu et  al. 2007; Narayanan et  al. 1999). 
Therefore, it was assumed:

Hypothesis 1: Work-related stressors lead to work-related 
stress (H1).

Jobs that are routine, with standardized work processes 
and little or no flexibility in the workplace, can be a stressor. 
Employees are not allowed to decide how, what and when 
work is done, and are not prepared to react to unforeseen 

Work-related 
stressors

Work-related
stress

Education

+ (H1)

- (H3)
- (H2)

Fig. 1   Theoretical model
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situations (Schieman et al. 2006). The work tasks rarely 
or never change and new processes are hardly ever estab-
lished. Fried et al. (2013) showed that this kind of exces-
sively monotonous job negatively affects health. Moreover, 
routine work often includes incomplete and/or partial tasks 
(Richter and Hacker 1998). There is a risk that a kind of 
drowsiness sets in among employees, which is accompanied 
by a reduction in their ability to perform and react (Pfeiffer 
2007). Moreover, these kinds of jobs increase the experi-
ence of ‘psychological satiety’ or affective aversion to the 
activity, which in turn causes psychological stress (Peters 
and O’Connor 1980; Ulich and Wülser 2010). This leads to 
the assumption:

Hypothesis 1a: High levels of routine lead to work-related 
stress (H1a).

Autonomy is characteristic for higher-status occupations. 
On the one hand, autonomy is viewed as a resource that 
allows greater flexibility on the job, which can help man-
age work-related stressors (Bakker and Geurts 2004). On 
the other hand, work demands and work hours are posi-
tively related to work autonomy. Self-determined work 
entails more responsibility and commitments, which can 
lead to increased stress (Schieman et al. 2006). Jobs with 
higher status often involve greater personnel responsibil-
ity and accountability in the event of disruptions, including 
work errors, as well as incidents that cannot be planned for. 
Moreover, employees working in jobs with high autonomy 
have greater risk of working more than the agreed weekly 
working hours and outside the usual hours, such as at the 
weekend. This increases the risk of disrupting the work-life 
balance, which promotes stress (Sirgy and Lee 2018), and 
results in the hypothesis:

Hypothesis 1b: High levels of autonomy lead to work-
related stress (H1b).

A poor working environment also has an impact on 
employees’ psychological and physical well-being. If indi-
viduals are not satisfied with their job or cannot identify with 
their organization, they will not be able to provide high-level 
job performance (Peters and O’Connor 1980), which results 
in psychological stress (Ulich and Wülser 2010). Impaired 
working environment features include interpersonal con-
flicts, bullying, disrespect and social exclusion (Hershcovis 
2011; Tepper and Henle 2011). This manifests in the form 
of gossiping, rude comments, showing favouritism, yelling, 
lying and ignoring on the part of a supervisor or co-worker 
(Tepper and Henle 2011). Siegrist (2010) asserts that psy-
chosocial stressors in the workplace, such as unfavourable 
relationships with others, play a part in developing cardio-
vascular disease. This implies the following assumption:

Hypothesis 1c: A poor working environment leads to 
work-related stress (H1c).

Changeable job factors including job insecurity are also 
potential stressors and associated with poor mental health 
(Law et al. 2020). The higher the perceived job insecurity, the 
greater the self-reported stress (Ferrie et al. 2005; Gross et al. 
2017). Temporary contracts in connection with missing job 
protection make life and family plafnning difficult. In addi-
tion, life satisfaction varies greatly with concerns about the 
future. The feeling of security and predictability of life reduces 
such concerns (Garhammer 2004). Further stressors are career 
breaks and career changes. According to Rigotti et al. (2014), 
these also include transitions associated with occupational 
advancement. They are accompanied by a short-term increase 
in psychological stress because they require adaptation to new 
roles, time structures and social environments (Rigotti et al. 
2014). The following assumptions can be made:

Hypothesis 1d–g: A threat of job loss (H1d), a lack 
of occupational advancement (H1e), a lack of salary 
increase (H1f), and a change in place of work (H1g) lead 
to work-related stress.

Direct and indirect effects of education

The impact of stressors depends on people’s appraisal of 
the stressor and their psychological, social and cultural 
resources (Cohen 1984; Lazarus and Cohen 1977). From a 
health sociological perspective, it is expected that resources, 
such as education, have a direct and indirect impact on 
health. On the one hand, education directly improves health, 
by enabling meaningful use of medical care for instance. 
On the other hand, it indirectly promotes healthy habits and 
influences career choices (Leigh 1983).

Several studies have shown that a low level of education 
promotes the occurrence of mental and physical illnesses 
(Abel et al. 2007; Choi et al. 2011). A lack of health knowl-
edge leads to dysfunctional behaviour which is not beneficial 
to one’s health (Schmidt et al. 2012). In comparison, peo-
ple with a higher level of education show health-promoting 
behaviour (Jungbauer-Gans and Gross 2009) and have fewer 
health problems (Goldman and Smith 2011). This may be 
due to the fact that among other things, people with a higher 
level of education have better health insurance (Goldman 
and Smith 2011) and tend to follow the doctor’s treatment 
recommendations (Lampert et al. 2005).

In addition, depending on the level of education, people 
select professions with different health chances and risks. On 
the one hand, a higher level of education is associated with 
occupational stress and a lack of physical activity, as found in 
office workers (Beyer 2002). Highly remunerated jobs in par-
ticular, such as managers and professors, are associated with 
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managerial duties and a lot of responsibility and consequently 
with a high level of work stress. However, formal education is 
a central factor in the allocation of professional positions and 
related bonuses, such as income or recognition (Dragano and 
Wahrendorf 2014). According to the Effort-Reward Imbal-
ance model, these rewards can help to handle the workload 
or stressors. However, although higher-status positions bring 
many rewards, stress can offset these rewards (Schieman et al. 
2006). On the other hand, some professions that do not require 
a (high) qualification are associated with noise, pollution, 
accident risks and health-damaging shift work (Beyer 2002). 
Moreover, people with a low level of education often have 
fewer opportunities in the labour market and have to work in 
occupations that are often associated with psychosocial work-
loads (Dragano and Wahrendorf 2014).

Education is expressed in knowledge and competencies 
that can help if stressors cannot be prevented. These skills 
help to support the management of stress and health prob-
lems. Assuming that education has a direct effect on work-
related stress, this leads to the hypothesis:

Hypothesis 2: Education reduces work-related stress (H2).

Moreover, knowledge and skills acquired through educa-
tion encourage a health-promoting lifestyle and the manage-
ment of stressors. Therefore, the assumption is that people 
with a higher level of education are better able to cope with 
work-related stressors since they have coping strategies in 
the sense of secondary stress management, and can thus 
alleviate the negative consequences of stressors on health. 
The longer a person remains in the education system or 
the higher their educational attainment, the more distinc-
tive their knowledge and competencies, including for health 
(Lampert et al. 2016). Besides that, education has an addi-
tional influence on stress through subsequent career choice 
and monetary rewards. Education is therefore expected to 
act as a moderator that reduces the unhealthy effect of work-
related stressors on stress:

Hypothesis 3: More highly educated people cope better 
with work-related stressors (H3), such as high levels of 
routine (H3a), high levels of autonomy (H3b), poor work-
ing environment (H3c), threat of job loss (H3d), lack of 
occupational advancement (H3e), lack of salary increase 
(H3f), and change of workplace (H3g).

Method

Sample

Data was used from the German National Educational 
Panel Study (NEPS). NEPS is a panel study that has been 

conducted annually since 2007 and is representative of the 
population living in Germany in private households of the 
birth cohorts 1944 to 1986. The panel provides longitudinal 
data on educational processes and competence development 
(Blossfeld et al. 2011). For the analysis, the eighth wave of 
Starting Cohort 6 – Adults (SC6) was used, which includes 
the data collected for the years 2007/08–2015/16. The sam-
ple was limited to persons who were employed at the time of 
the survey and the eighth wave. The eighth wave was chosen 
because it includes detailed information on stress measured 
by the Standard Stress Scale (SSS) (Gross and Seebaß 2016). 
Since the data were used in a cross-sectional manner, it was 
not possible to detect any causal relationships. The ‘effects’ 
spoken of therefore rely on theoretical considerations rather 
than proper methodological design. The restriction of using 
the eighth wave and the deletion of cases with missing values 
resulted in a sample size of 13,007 persons.

Measures

The dependent variable was work-related stress. A 4-item 
sub-scale for work-related stress was developed based on 
a factor analysis with the 11 items of the SSS (Gross and 
Seebaß 2016), which measures the general stress level and 
is based on the theoretical considerations of Effort-Reward 
Imbalance and the Job-Demand Control model. The sub-
scale for work-related stress included the following four 
items: ‘I pursue useful activities.’, ‘My services are properly 
appreciated.’, ‘I worry about how my life might look like in 
three years.’ and ‘I look forward to the future.’ ranging from 
1 (not at all) to 5 (completely) on a 5-point Likert scale (see 
Table 2 in the appendix for the results of the factor analysis). 
Three of the items were reverse-coded such that a higher 
score indicates more work-related stress.

Years of education measures the level of education as 
both a covariate and as a moderator variable in the model. 
It was assumed that knowledge and competencies are more 
distinct the longer an individual has been in the educational 
system or the higher the degree is (Schneider 2015). Edu-
cation was defined in years (7–18), which are institution-
ally necessary for achieving the highest educational level 
of a person (CASMIN educational classification); 18 years 
stands for the attainment of tertiary education (university 
degree), 13 years for a high-school certificate and, due to 
some levels of education being compulsory in Germany, 7 
years was assigned to people without any qualification (Hun-
dertmark 2013).

The central independent variables were work-related 
stressors: high level of routine, high level of autonomy, 
poor working environment, probable job loss, lack of occu-
pational advancement, lack of salary increase and change 
of workplace.
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Routine was a factor variable created out of four vari-
ables: ‘How often does it happen that you get tasks at work 
which you first have to become familiar with?’, ‘How often 
do you have to react to situations at work which you had 
not been able to anticipate?, ‘How often do you change the 
tasks which you have to carry out at work?’ and ‘How often 
do you have to do things at work which you have not done 
before?’. Responses were given on a 5-point rating scale 
from 1 (always/very frequently) to 5 (very rarely/never); 
therfore, a high value indicates a high level of routine.

Autonomy was also a factor variable, comprising four 
variables: ‘How often are you able to organize your work 
yourself?’, ‘How often do you have the opportunity in your 
work to constantly look out for new tasks?’, ‘How often are 
you able to determine your pace of work yourself?’, and 
‘How often are you personally involved in important strate-
gic decisions in your firm, for instance, concerning products 
manufactured and services performed, number of employ-
ees, or finances?’. These items were rated on a 5-point scale 
ranging from 1 (always/very frequently) to 5 (very rarely/
never). The items were reverse-coded so that higher numbers 
represent more autonomy.

Poor working environment was an independent variable 
with an item asking for the respondent’s level of agreement 
with the following: ‘How often is the working atmosphere 
disturbed by, for example, conflicts with colleagues or with 
supervisors, or mobbing?’. Response choices were 1 (often) 
to 5 (never). The items were reverse-coded so that a high 
score indicated a poor working environment.

A question asking about potential job loss was: ‘How 
likely is it that you will lose your job within the next two 
years?’. Responses were recoded on a 6-point scale so that 
a high number indicated a probable job loss, from 1 (very 
unlikely) to 6 (very likely).

Lack of occupational advancement Career advancement 
was assessed by asking: ‘How likely is it that you will be 
promoted in your current place of work within the next two 
years?’. Response choices were from 1 (very likely) to 6 
(very unlikely); therfore, a high value indicated a lack of 
occupational advancement.

Lack of salary increase  The question about salary 
increase asked ‘How likely is it that you will receive an 
increase in your wage or salary above the general level of 
pay rises within the next two years?’ Response choices were 
1 (very likely) to 6 (very unlikely); therfore, a high number 
indicated a salary increase was unlikely.

Change of workplace One item assessed change of work 
location: ‘How likely is it that you personally will move 
from your current place of work to another employer within 
the next two years?’. Response choices were recoded to 1 
(very unlikely) and 6 (very likely).

Control variables were inserted into the model to include 
age, sex, birth in Germany, children in household, social 

capital (factor variable created out of the two variables: sat-
isfaction with family life and satisfaction with friends and 
acquaintances), occupational prestige (Standard Interna-
tional Occupational Prestige Scale (SIOPS-08)), individual 
net income, and the Big Five personality traits of extraver-
sion, agreeableness, conscientiousness, neuroticism, and 
openness to experience.

Since the aim was to explain the variation in work-
related stress between the respondents, a cross-sectional 
analysis was performed. Linear regression models were 
estimated to analyse the effect of stressors at the work-
place on work-related stress. Education was used as a 
moderator variable in the model to examine whether more 
highly educated people dealt better with work-related 
stressors than those who were less educated. Three differ-
ent models were estimated, with the first model including 
the work-related stressors as independent variables and 
control variables. The second model additionally included 
education, and the third model incorporated the interac-
tions of work-related stressors and education to test the 
moderating effect of education. All analyses were carried 
out with Stata 15.1.

Results

All three models appear in Table 1. Model 1 shows the 
association of all work-related stressors including con-
trols. It can be seen that a high level of work-related 
stress was associated with a high level of autonomy, a 
poor working environment, a threat of job loss, a probable 
change in place of work, lack of occupational advance-
ment and lack of salary increase. These findings were all 
in line with general hypothesis 1: work-related stressors 
lead to work-related stress (H1). However, a high level of 
routine is also associated with a low stress level (against 
hypothesis 1a).

Including education in model 2 did not lead to any sig-
nificant changes of the stressors or controls. More highly 
educated people showed a lower level of work-related 
stress net of the stressors and controls (conforming to 
hypothesis 2).

The moderating effect of education was tested in model 
3 by including the interaction terms of each stressor with 
education. The assumption was that more highly edu-
cated people cope better with work-related stressors and 
are better able to deal with stress. Please note that the 
main effects of years of education and stressors cannot be 
interpreted straightforwardly, nor can they be compared to 
those in model 2 due to the interaction terms. In addition, 
the inclusion of the interaction terms is accompanied by a 
considerable loss of statistical power of the main variables 
included in the interaction terms. Therefore, the focus of 
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the interpretation in model 3 is on the interaction terms 
only. Figure 2 illustrates the significant interaction terms. 
The gaps between the lines for 7, 13 and 18 years of edu-
cation show the main effect of education. The deviation 
from fictive parallel slopes allows interpretation of the 
main effect of each stressor by the average slopes of the 
lines and the interaction effect of education and stressor 
on stress (y-axes).

It can be seen that highly educated people are signifi-
cantly better able to cope with a high level of routine in the 
workplace regarding their stress level. A high probability 
of no occupational advancement, however, is more stressful 
for more highly educated people than for less well educated 
people. In addition, threat of job loss increases the stress 
level of highly educated people more than the stress level 
of poorly educated people.

Table 1   Linear regression 
models on work-related stress 
(based on NEPS data, SC6)

*p < 0.05, **p < 0.01, ***p < 0.001
All models controlled for age, sex, birth in Germany, children in household, social capital, occupational 
prestige, individual net income, and Big Five personality traits.
coef., regression coefficients
R2 adj., adjusted R2

Model 1 
Stressors
coef. (t-value)

Model 2 
+ Education
coef. (t-value)

Model 3 
+ Interactions
coef. (t-value)

Work-related stressors (H1)
  High routine –0.060***

(–7.02)
–0.071***
(–8.19)

0.135**
(2.69)

  High autonomy 0.132***
(16.68)

0.138***
(17.36)

0.100*
(1.98)

  Poor working environment 0.120***
(12.73)

0.118***
(12.56)

0.214***
(3.57)

  Probable job loss 0.114***
(16.80)

0.111***
(16.42)

0.010
(0.24)

  No career advancement 0.019**
(2.90)

0.019**
(2.88)

–0.066
(–1.57)

  No salary increase 0.051***
(8.87)

0.054***
(9.42)

0.056
(1.58)

  Change of workplace 0.052***
(7.92)

0.053***
(8.21)

0.096*
(2.45)

Years of education (H2) –0.035***
(–8.58)

–0.057***
(–3.36)

Stressors x education (H3)
  High routine x education –0.015***

(–4.13)
  High autonomy x education 0.003

(0.73)
  Poor working environment x education –0.007

(–1.59)
  Probable job loss x education 0.007*

(2.46)
  No career advancement x education 0.006*

(2.01)
  No salary increase x education –0.000

(–0.05)
  Change of workplace x education –0.003

(–1.11)
Constant 0.183

(0.89)
0.681**
(3.18)

0.986**
(3.05)

N 13,007 13,007 13,007
R2 0.246 0.250 0.251
R2 adj. 0.244 0.249 0.250
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To sum up, educational level only moderates the stress-
increasing effects of some stressors such as high level of 
routine, threat of job loss and no probable occupational 
advancement. It does not moderate the effects of high auton-
omy, poor working environment, lack of salary increase or 
change in place of work. However, highly educated people 
do not cope as well with stressors that indicate stagnation or 
risk their career, which could be due to their higher career 
ambitions.

Discussion and outlook

In general, educational returns are often just seen from an 
economic perspective. The individual becomes more pro-
ductive through education (Becker 1964), receives higher 
wages (Schneider 2015), has more opportunities in the 
labour market and a higher employability (Berntson et al. 
2006). As a complement of these factors, less work-related 
stress as a non-monetary return on education was examined 
in this study.

Education was considered as a resource which has a 
decreasing direct effect on work-related stress and a miti-
gating effect on the stressors (Jacobshagen and Rigotti 
2008). It was assumed that this mitigating effect results 
from coping strategies that help employees to modify or 
sustain their ability to cope with the experience of stress-
ors. Coping strategies were introduced in the sense of sec-
ondary stress management, the assumption being that they 
mitigate the possible harm of work stressors (Cooper et al. 
2001). Education can imply the gain or better use of infor-
mation, both of which can lead to a healthier behaviour 
(Cutler and Lleras-Muney 2010). Education in the form of 
knowledge and competencies alleviates the negative con-
sequences of stressors on health and therefore supports 

the management of stress (Zapf and Semmer 2004). To 
sum up, it was assumed that work-related stressors have 
an impact on stress (hypothesis 1), that education directly 
reduces stress (hypothesis 2), and additionally that educa-
tion moderates, or reduces, the unhealthy effect of work-
related stressors on stress (hypothesis 3).

The findings of this paper show the main effects of 
work-related stressors on stress. High levels of autonomy 
are associated with a high level of stress, independent of 
people’s educational level. Although autonomy goes hand 
in hand with a large degree of freedom in working life, it 
is also associated with great responsibility and discipline, 
which in turn has an impact on stress. A poor working 
environment is significantly associated with a high stress 
level, net of any controls and educational level, and does 
not differ by educational level. Therefore, it does not hold 
that more highly educated people can cope better with a 
poor working environment. In addition, it was found that 
several changeable job factors are also associated with 
stress. Whereas a high likelihood of job loss or a change 
in the workplace increases stress levels, a probable occupa-
tional advancement and salary increase reduces the stress 
level, net of any controls and educational level, which is in 
line with initial assumptions. Despite the ambiguous role 
of routine on stress, which is discussed below, hypothesis 
1: work-related stressors lead to work-related stress (H1) 
can be confirmed.

In general, more highly educated people show a lower 
level of work-related stress than the less educated, net of 
work-related stressors and several controls. Although the 
direct effect of education is highly significant, the effect size 
is rather small and the share of explained variance (R2) of 
the outcome increases only by 0.4% when including years 
of education in the model. Therefore, hypothesis 2: educa-
tion reduces work-related stress (H2) can also be confirmed.

Fig. 2   Illustration of significant interaction terms of stressors and education on work-related stress
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It was also assumed that a high level of routine is associ-
ated with a high level of stress. Without any interactions, 
this assumption holds (see models 1 and 2 in Table 1). 
However, when modelling the moderating effect of educa-
tion on the stressors by including the interaction terms of 
each stressor with education, the direction of the effect 
changes (see model 3 in Table 1). Thus, regarding the 
moderating role of education (hypothesis 3: more highly 
educated people cope better with work-related stressors 
(H3)), more highly educated people can deal better with 
a high number of routine tasks, maybe because they have 
more challenging jobs and are pleased to have at least some 
routine in their daily working life as their work tasks are 
generally more ambitious and manifold. However, more 
highly educated people are more stressed by a threat 
of job loss. They have invested a lot and therefore have 
more to lose. They probably have higher expectations and 
are more focused on work in general. Nevertheless, they 
should be better prepared to find a new job. The stress-
enhancing effect of no probable occupational advance-
ment is larger for highly educated people. This association 
could be driven by the (stressful) fear of the more highly 
educated that their career may stagnate. Highly educated 
people benefit more from an occupational advancement 
concerning stress reduction. Owing to their longer stay in 
the educational system, they aim for higher positions and 
have a stronger ambition to improve themselves job-wise. 
The findings show that educational level moderates several 
stressors, although the social mechanisms involved remain 
on a speculative basis.

Therefore, future research should shed more light on the 
role of education in decreasing the stress-enhancing effect 
of work-related stressors. Why do more highly educated 
people cope better, or less well, with specific stressors? Is it 
because of differences in knowledge, self-control, or some-
thing else? How can human resource development reduce 
potential stressors? The general goal of providing healthy 
work environments can be reached by helping people to 
recognize and cope with work-related stressors, and to moti-
vate organizations to prevent their members from harmful 
stressors, such as by implementing policies and mechanisms 
to assist their employees to better deal with work-related 
stressors (Glazer and Liu 2017).

Appendix

Table 2   Exploratory factor analysis

blanks represent factor loading <.4
1. ‘How often does it happen that you get tasks at work which you 
first have to become familiar with?’
2. ‘How often do you have to react to situations at work which you 
had not been able to anticipate?’
3. ‘How often do you change the tasks which you have to carry out at 
work?’
4. ‘How often do you have to do things at work which you have not 
done before?’
5. ‘How often are you able to organize your work yourself?’
6. ‘How often do you have the opportunity in your work to constantly 
look out for new tasks?’
7. ‘How often are you able to determine your pace of work yourself?’
8. ‘How often are you personally involved in important strategic deci-
sions in your firm, for instance concerning products manufactured 
and services performed, number of employees, or finances?’
9. ‘How satisfied are you with your family life?’
10. ‘How satisfied are you with your group of friends?’
11. ‘I pursue useful activities.’
12. ‘My services are properly appreciated.’
13. ‘I worry about how my life might look like in three years.’
14. ‘I look forward to the future.’

Variable Factor 1 Factor 2 Factor 3 Factor 4 Uniqueness

Routine11 0.7767 0.3873
Routine22 0.7251 0.4698
Routine33 0.7632 0.4104
Routine44 0.7924 0.3657
Autonomy15 0.8269 0.3129
Automomy26 0.6189 0.4695
Autonomy37 0.8061 0.3424
Autonomy48 0.5024 0.6170
Social_Capi-

tal19
0.8469 0.2606

Social_Capi-
tal210

0.8610 0.2517

Stress311 0.5569 0.6559
Stress512 0.5490 0.6406
Stress1013 0.7120 0.4733
Stress1114 0.7229 0.4260



	 Journal of Public Health

1 3

Acknowledgments  I would like to sincerely thank Prof. Dr. Christiane 
Gross for her active and very helpful support in the realization of this 
paper.

Authors’ contributions  Not applicable.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. I thank the Federal Ministry of Education and Research 
(BMBF) for funding the project (Grant number: IBIGA3).

Data availability  This paper uses data from the National Educa-
tional Panel Study (NEPS): Starting Cohort 6 – Adults, doi:10.5157/
NEPS:SC6:8.0.0. From 2008 to 2013, NEPS data were collected as part 
of the Framework Programme for the Promotion of Empirical Educa-
tional Research funded by the German Federal Ministry of Education 
and Research (BMBF). As of 2014, the NEPS survey is carried out by 
the Leibniz Institute for Educational Trajectories (LIfBi) at the Univer-
sity of Bamberg in cooperation with a nationwide network.

Code availability  Not applicable.

Declarations 

Ethics approval  Not applicable.

Consent to participate  Not applicable.

Consent for publication  Not applicable.

Conflict of interest  The author has no relevant financial or non-finan-
cial interests to disclose.

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

 References

Abel T, Duetz-Schmuck M, Huwiler-Müntener K (2007) Sozialmedi-
zin und Gesundheitssoziologie. In: Gutzwiller F, Paccaud F (eds) 
Sozial- und Präventivmedizin. Public Health, 3rd edn. Huber, 
Bern, pp 23–34

Avendano M, Jürges H, Mackenbach JP (2009) Educational level 
and changes in health across Europe: longitudinal results from 
SHARE. J Eur Social Policy 19:301–316. https://​doi.​org/​10.​1177/​
13505​06809​341512

Backé EM, Seidler A, Latza U, Rossnagel K, Schumann B (2012) The 
role of psychosocial stress at work for the development of cardio-
vascular diseases: a systematic review. Int Arch Occup Environ 
Health 85:67–79. https://​doi.​org/​10.​1007/​s00420-​011-​0643-6

Bakker AB, Demerouti E (2007) The Job-Demands-Resources Model: 
state of the art. Journal of Managerial Psychology 22:309–328. 
https://​doi.​org/​10.​1108/​02683​94071​07331​15

Bakker AB, Geurts SAE (2004) Toward a dual-process model of work-
home interference. Work Occup 31:345–366. https://​doi.​org/​10.​
1177/​07308​88404​266349

Bakker AB, van Veldhoven M, Xanthopoulou D (2010) Beyond the 
demand-control model. J Personnel Psychol 9:3–16. https://​doi.​
org/​10.​1027/​1866-​5888/​a0000​06

Becker GS (1964) Human capital: A theoretical and empirical analysis, 
with special reference to education. National Bureau of Economic 
Research, New York

Benson H, Allen RL (1980) How much stress is too much? Harvard 
Business Rev 58:86–92

Berntson E, Sverke M, Marklund S (2006) Predicting perceived 
employability: Human capital or labour market opportuni-
ties? Econ Ind Democr 27:223–244. https://​doi.​org/​10.​1177/​
01438​31X06​063098

Beyer MA (2002) Aktiv und gesund in der Arbeitslosigkeit? Wie aus 
einer Fragebogenaktion eine Projektidee wurde – Erfahrungen 
aus dem Arbeitslosenzentrum in Berlin-Hohenschönhausen. In: 
Mielck A, Abel M, Heineman H, Stender K-P (eds) Städte und 
Gesundheit. Projekt zur Chancengleichheit. Jacobs, Detmold

Blossfeld HP, Roßbach HG, von Maurice J (eds) (2011) Education as a 
Lifelong Process – The German National Educational Panel Study 
(NEPS). Zeitschrift für Erziehungswissenschaft: Sonderheft 14. 
VS Verlag für Sozialwissenschaften, Wiesbaden

Caplan RD (1983) Person-environment fit: Past, present and future. 
In: Cooper CL (ed) Stress research. Wiley, New York, pp 35–78

Cartwright S, Boyes RF (2000) Taking the pulse of executive health in 
the UK. Acad Manag Executive 14:16–24

Choi AI, Weekley CC, Cheng Chen S, Li S, Kurella Tamura M, Norris 
KC, Shlipak MG (2011) Association of educational attainment 
with chronic disease and mortality: the Kidney Early Evaluation 
Program (KEEP). Am J Kidney Dis 58:228–234. https://​doi.​org/​
10.​1053/j.​ajkd.​2011.​02.​388

Code S, Langan-Fox J (2001) Motivation, cognitions and traits: predict-
ing occupational health, well-being and performance. Stress and 
Health 17:159–174. https://​doi.​org/​10.​1002/​smi.​897

Cohen F (1984) Coping. In: Matarazzo JD, Weiss SM, Herd JA, Miller 
NE, Weiss SE (eds) Behavioral health: a handbook of health 
enhancement and disease prevention. Wiley, New York

Cooper CL, Dewe PJ, O'Driscoll MP (2001) Organizational stress: A 
review and critique of theory, research, and applications. SAGE, 
Thousand Oaks. https://​doi.​org/​10.​4135/​97814​52231​235

Cutler DM, Lleras-Muney A (2010) Understanding differences in 
health behaviors by education. J Health Econ 29:1–28. https://​
doi.​org/​10.​1016/j.​jheal​eco.​2009.​10.​003

Dewe P, Kompier M (2008) Foresight mental capital and wellbeing 
project: wellbeing and work: future challenges. The Government 
Office for Science

Dragano N, Wahrendorf M (2014) Consistent health inequalities in 
Europe: the importance of labour market disadvantage. J Epi-
demiol Community Health 68:293–294. https://​doi.​org/​10.​1136/​
jech-​2013-​203655

Ferrie JE, Shipley MJ, Newman K, Stansfeld SA, Marmot M (2005) Selfre-
ported job insecurity and health in the Whitehall II study: potential 
explanations of the relationship. Social Sci Med 60:1593–1602

Firth-Cozens J (2003) Doctors, their wellbeing, and their stress: it’s 
time to be proactive about stress — and prevent it. Br Med J 
326:670–671. https://​doi.​org/​10.​1136/​bmj.​326.​7391.​670

Fried Y, Laurence GA, Shirom A, Melamed S, Toker S, Berliner S, 
Shapira I (2013) The relationship between job enrichment and 
abdominal obesity: a longitudinal field study of apparently healthy 
individuals. J Occupational Health Psychol 18:458–468. https://​
doi.​org/​10.​1037/​a0033​730

Garhammer M (2004) Auswirkungen neuer Arbeitsformen auf Stress 
und Lebensqualität. In: Badura B, Schellschmidt H, Vetter C (eds) 
Fehlzeiten-Report 2003. Springer-Verlag, Heidelberg

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/1350506809341512
https://doi.org/10.1177/1350506809341512
https://doi.org/10.1007/s00420-011-0643-6
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1177/0730888404266349
https://doi.org/10.1177/0730888404266349
https://doi.org/10.1027/1866-5888/a000006
https://doi.org/10.1027/1866-5888/a000006
https://doi.org/10.1177/0143831X06063098
https://doi.org/10.1177/0143831X06063098
https://doi.org/10.1053/j.ajkd.2011.02.388
https://doi.org/10.1053/j.ajkd.2011.02.388
https://doi.org/10.1002/smi.897
https://doi.org/10.4135/9781452231235
https://doi.org/10.1016/j.jhealeco.2009.10.003
https://doi.org/10.1016/j.jhealeco.2009.10.003
https://doi.org/10.1136/jech-2013-203655
https://doi.org/10.1136/jech-2013-203655
https://doi.org/10.1136/bmj.326.7391.670
https://doi.org/10.1037/a0033730
https://doi.org/10.1037/a0033730


Journal of Public Health	

1 3

Glanz K, Schwartz MD (2008) Stress, coping, and health behavior. 
In: Glanz K, Rimer BK, Viswanath K (eds) Health behavior and 
health education: Theory, research, and practice. Jossey-Bass, San 
Francisco, pp 211–236

Glazer S, Liu C (2017) Work, stress, coping, and stress management. 
Oxford Res Encyclopedia of Psychol. https://​doi.​org/​10.​1093/​
acref​ore/​97801​90236​557.​013.​30

Goldman D, Smith JP (2011) The increasing value of education to 
health. Social Sci Med 72:1728–1737. https://​doi.​org/​10.​1016/j.​
socsc​imed.​2011.​02.​047

Gross C, Seebaß K (2016) The Standard Stress Scale (SSS): Measur-
ing Stress in the Life Course. In: Blossfeld HP, Maurice J, Bayer 
M, Skopek J (eds) Methodological issues of longitudinal surveys. 
Springer, Wiesbaden, pp 233–249

Gross C, Hofmann S, Mühlenweg A, Pikos AK, Rigotti T, Schoger L 
(2017) Theoretische und empirische Perspektiven auf Bildung, 
Gesundheit und Arbeitsfähigkeit - ein interdisziplinärer Über-
blick. Sozialer Fortschritt 66:3–30. https://​doi.​org/​10.​3790/​sfo.​
66.1.3

Hershcovis M (2011) ‘Incivility, social undermining, bullying ... oh 
my!’: a call to reconcile constructs within workplace aggression 
research. J Organ Behav 32:499–519. https://​doi.​org/​10.​1002/​job.​
689

Herzberg F, Mausner B (1959) The Motivation to Work. Wiley, New 
Jersey

Hobfoll SE (2001) The influence of culture, community, and the 
nested-self in the stress process: advancing conservation of 
resources theory. Appl Psychol: Int Rev 50:337–421. https://​doi.​
org/​10.​1111/​1464-​0597.​00062

Hundertmark C (2013) Ökonometrische Verfahren zur Messung von 
Lohndiskriminierung – eine theoretische und empirische Studie. 
SOEPpapers on Multidisciplinary Panel Data Research. Deutsches 
Institut für Wirtschaftsforschung, Berlin

Hurrelmann K (2010) Gesundheitssoziologie. Eine Einführung in 
sozialwissenschaftliche Theorien von Krankheitsprävention und 
Gesundheitsförderung. Juventa-Verlag, Weinheim

International Labour Organization (2016) Psychosocial risks and work-
related stress. https://​www.​ilo.​org/​global/​topics/​safety-​and-​health-​
at-​work/​areas​ofwork/​workp​lace-​health-​promo​tion-​and-​well-​
being/​WCMS_​108557/​lang%​2D%​2Den/​index.​htm. Accessed 04 
Nov 2022

Jacobshagen N, Rigotti T (2008) Voll der Stress? Stress bei Adolesze-
nten in den letzten Schuljahren. In: Krause A, Schüpbach H, Ulich 
E, Wülser M (ed): Arbeitsort Schule. Betriebswirtschaftlicher 
Verlag Dr. Th. Gabler, Wiesbaden, pp 289–308

Jungbauer-Gans M, Gross C (2009) Erklärungsansätze sozial differen-
zierter Gesundheitschancen. In: Richter M, Hurrelmann K (ed), 
Gesundheitliche Ungleichheit. Grundlagen, Probleme, Perspek-
tiven. VS Verlag für Sozialwissenschaften, Wiesbaden, pp 77–98

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

Kauffeld S, Hoppe D (2011) Arbeit und Gesundheit. In: Kauffeld S (ed) 
Arbeits-, Organisations- und Personalpsychologie für Bachelor. 
Springer-Verlag, Heidelberg, pp 223–244

Kristof-Brown AL, Zimmerman RD, Johnson EC (2005) Consequences 
of individuals’ fit at work: a meta-analysis of person-job, per-
son-organization, person-group, and person-supervisor fit. Pers 
Psychol 58:281–342. https://​doi.​org/​10.​1111/j.​1744-​6570.​2005.​
00672.x

Lampert T, Saß AC, Häfelinger M, Ziese T (2005) Armut, soziale 
Ungleichheit und Gesundheit. Expertise des Robert Koch-Instituts 
zum 2. Armuts- und Reichtumsbericht der Bundesregierung. In: 
Koch-Institut R (ed) Beiträge zur Gesundheitsberichterstattung 
des Bundes. RKI, Berlin

Lampert T, Kuntz B, Hoebel J, Müters S, Kroll LE (2016) Bildung als 
Ressource für Gesundheit. Datenreport 2016. bpb, Bonn

Law PCF, Too LS, Butterworth P, Witt K, Reavley N, Milner AJ (2020) 
A systematic review on the effect of work-related stressors on 
mental health of young workers. Int Arch Occup Environ Health 
93:611–622. https://​doi.​org/​10.​1007/​s00420-​020-​01516-7

Lazarus RS, Cohen JB (1977) Environmental Stress. In: Altman I, 
Wohlwill JF (eds) Human behavior and environment: advances in 
theory and research. Springer, New York, pp 89–127

Lazarus RS, Folkman S (1991) The concept of coping. In: Monat A, 
Lazarus RS (eds) Stress and coping: an anthology. Columbia Uni-
versity Press, New York, pp 189–206

Lazarus RS, Launier R (1981) Stressbezogene Transaktionen zwischen 
Person und Umwelt. In: Nitsch JR (ed) Stress, Theorien, Untersu-
chungen, Maßnahmen. Huber, Mannheim, pp 213–259

Le Fevre M, Matheny J, Kolt GS (2003) Eustress, distress, and interpre-
tation in occupational stress. J Managerial Psychol 18:726–744. 
https://​doi.​org/​10.​1108/​02683​94031​05024​12

Leigh JP (1983) Direct and indirect effects of education on health. 
Social Sci Med 17:227–234. https://​doi.​org/​10.​1016/​0277-​
9536(83)​90120-X

Liu C, Spector PE, Shi L (2007) Cross-national job stress: a quantita-
tive and qualitative study. J Organizational Behavior 28:209–239. 
https://​doi.​org/​10.​1002/​job.​435

Lunau T, Siegrist J, Dragano N, Wahrendorf M (2015) The associa-
tion between education and work stress: does the policy context 
matter? PLoS ONE 10:1–17. https://​doi.​org/​10.​1371/​journ​al.​pone.​
01215​73

Murphy LR, Sorenson S (1988) Employee behaviors before and after 
stress management. J Organizational Behavior 9:173–182. https://​
doi.​org/​10.​1002/​job.​40300​90208

Narayanan L, Menon S, Spector PE (1999) A cross-cultural comparison 
of job stressors and reactions among employees holding compara-
ble jobs in two countries. Int J Stress Manag 6:197–212. https://​
doi.​org/​10.​1023/A:​10219​86709​317

Nerdinger FW, Blickle G, Schaper N (2008) Arbeits- und Organisa-
tionspsychologie. Springer, Heidelberg

Peters LH, O’Connor EJ (1980) Situational constraints and work out-
comes: the influence of a frequently overlooked construct. Acad 
Manag Rev 5:391–397. https://​doi.​org/​10.​5465/​AMR.​1980.​42888​
56

Pfeiffer S (2007) Montage und Erfahrung. Warum ganzheitliche 
Produktionssysteme menschliches Arbeitsvermögen brauchen. 
Rainer Hampp Verlag, München

Richter P, Hacker W (1998) Belastung und Beanspruchung. Stress, 
Ermüdung und Burnout im Arbeitsleben. Asanger, Kröning

Rigotti T, Holstad T, Mohr G, Stempel C, Hansen E, Loeb C, Isaksson 
K, Otto K, Kinnunen U, Perko K (2014) Rewarding and sustain-
able health promoting Leadership. Bundesanstalt für Arbeitss-
chutz und Arbeitsmedizin, Dortmund

Schieman S, Whitestone YK, Van Gundy K (2006) The nature of work 
and the stress of higher status. J Health Soc Behav 47:242–257

Schmidt S, Petermann F, Brähler E (2012) Bildungsniveau, körperliche 
und psychische Gesundheit – Zusammenhänge aus der Makro- 
und Mikroperspektive. In: Brähler E, Kiess J, Schubert C, Kiess 
W (eds) Gesund und gebildet –Voraussetzungen für eine moderne 
Gesellschaft. Vandenhoeck & Ruprecht, Göttingen, pp 74–90

Schneider SL (2015) Die Konzeptualisierung, Erhebung und Kodi-
erung von Bildung in nationalen und internationalen Umfragen. 
GESIS – Leibniz-Institut für Sozialwissenschaften, Mannheim. 
https://​doi.​org/​10.​15465/​10.​15465/​gesis-​sg_​020

Schoger L, Gross C (2018) Modell zur Erklärung von beruflichen 
Fehlzeiten. Sozialer Fortschritt 67:303–325. https://​doi.​org/​10.​
3790/​sfo.​67.4.​303

Selye H (1964) From Dream to Discovery. McGraw-Hill, New York
Siegrist J (1996) Adverse health effects of high-effort/low-reward con-

ditions. J Occupational Health Psychol 1:27–41. https://​doi.​org/​
10.​1037/​1076-​8998.1.​1.​27

https://doi.org/10.1093/acrefore/9780190236557.013.30
https://doi.org/10.1093/acrefore/9780190236557.013.30
https://doi.org/10.1016/j.socscimed.2011.02.047
https://doi.org/10.1016/j.socscimed.2011.02.047
https://doi.org/10.3790/sfo.66.1.3
https://doi.org/10.3790/sfo.66.1.3
https://doi.org/10.1002/job.689
https://doi.org/10.1002/job.689
https://doi.org/10.1111/1464-0597.00062
https://doi.org/10.1111/1464-0597.00062
https://www.ilo.org/global/topics/safety-and-health-at-work/areasofwork/workplace-health-promotion-and-well-being/WCMS_108557/lang%2D%2Den/index.htm
https://www.ilo.org/global/topics/safety-and-health-at-work/areasofwork/workplace-health-promotion-and-well-being/WCMS_108557/lang%2D%2Den/index.htm
https://www.ilo.org/global/topics/safety-and-health-at-work/areasofwork/workplace-health-promotion-and-well-being/WCMS_108557/lang%2D%2Den/index.htm
https://doi.org/10.1111/j.1744-6570.2005.00672.x
https://doi.org/10.1111/j.1744-6570.2005.00672.x
https://doi.org/10.1007/s00420-020-01516-7
https://doi.org/10.1108/02683940310502412
https://doi.org/10.1016/0277-9536(83)90120-X
https://doi.org/10.1016/0277-9536(83)90120-X
https://doi.org/10.1002/job.435
https://doi.org/10.1371/journal.pone.0121573
https://doi.org/10.1371/journal.pone.0121573
https://doi.org/10.1002/job.4030090208
https://doi.org/10.1002/job.4030090208
https://doi.org/10.1023/A:1021986709317
https://doi.org/10.1023/A:1021986709317
https://doi.org/10.5465/AMR.1980.4288856
https://doi.org/10.5465/AMR.1980.4288856
https://doi.org/10.15465/10.15465/gesis-sg_020
https://doi.org/10.3790/sfo.67.4.303
https://doi.org/10.3790/sfo.67.4.303
https://doi.org/10.1037/1076-8998.1.1.27
https://doi.org/10.1037/1076-8998.1.1.27


	 Journal of Public Health

1 3

Siegrist J (1998) Adverse health effects of effort-reward imbalance at 
work: theory, empirical support, and implications for prevention. 
In: Cooper CL (ed) Theories of organizational stress. Oxford Uni-
versity Press, Oxford, pp 190–204

Siegrist J (2010) Effort-reward imbalance at work and cardiovascular 
diseases. Int J Occup Med Environ Health 23:279–285. https://​
doi.​org/​10.​2478/​v10001-​010-​0013-8

Siegrist J, Starke D, Chandola T, Godin I, Marmot M, Niedhammer 
I, Peter R (2004) The measurement of effort–reward imbalance 
at work: European comparisons. Social Sci Med 58:1483–1499. 
https://​doi.​org/​10.​1016/​S0277-​9536(03)​00351-4

Sirgy M, Lee DJ (2018) Work-life balance: an integrative review. Appl Res 
Qual Life 13:229–254. https://​doi.​org/​10.​1007/​s11482-​017-​9509-8

Steptoe A (1991) Invited review: the links between stress and illness. 
J Psychosomatic Res 35:633–644. https://​doi.​org/​10.​1016/​0022-​
3999(91)​90113-3

Tepper BJ, Henle CA (2011) A case for recognizing distinctions among 
constructs that capture interpersonal mistreatment in work organi-
zations. J Organ Behav 32:487–498. https://​doi.​org/​10.​1002/​job.​
688

Uchino BN (2006) Social support and health: a review of physi-
ological processes potentially underlying links to disease out-
comes. J Behav Med 29:377–387. https://​doi.​org/​10.​1007/​
s10865-​006-​9056-5

Ulich E, Wülser M (2010) Gesundheitsmanagement in Unternehmen. 
Arbeitspsychologische Perspektiven, 4th edn. Springer Gabler, 
Wiesbaden

Voßemer J, Gebel M, Täht K, Unt M, Högberg B, Strandh M (2018) 
The effects of unemployment and insecure jobs on well-
being and health: the moderating role of labor market poli-
cies. Soc Indic Res 138:1229–1257. https://​doi.​org/​10.​1007/​
s11205-​017-​1697-y

Zapf D, Semmer N (2004) Stress und Gesundheit in Organisationen. 
In: Schuler H (ed) Enzyklopädie der Psychologie-Organisation-
spsychologie. Hogrefe, Göttingen, pp 1007–1112

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.2478/v10001-010-0013-8
https://doi.org/10.2478/v10001-010-0013-8
https://doi.org/10.1016/S0277-9536(03)00351-4
https://doi.org/10.1007/s11482-017-9509-8
https://doi.org/10.1016/0022-3999(91)90113-3
https://doi.org/10.1016/0022-3999(91)90113-3
https://doi.org/10.1002/job.688
https://doi.org/10.1002/job.688
https://doi.org/10.1007/s10865-006-9056-5
https://doi.org/10.1007/s10865-006-9056-5
https://doi.org/10.1007/s11205-017-1697-y
https://doi.org/10.1007/s11205-017-1697-y

	Coping with work-related stressors: does education reduce work-related stress?
	Abstract
	Aim 
	Subject and methods 
	Results 
	Conclusion 

	Introduction
	Theoretical models of psychosocial work stress

	Stress management and the role of education
	Primary stress management
	Secondary stress management
	Tertiary stress management

	Analytical model
	Work-related stressors
	Direct and indirect effects of education

	Method
	Sample
	Measures

	Results
	Discussion and outlook
	Appendix
	Acknowledgments 
	References


