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1. Introduction   
  

Depression is among the most common mental disorders, affecting approximately 322 million 

people worldwide to date (World Health Organization 2017). Depressive disorders can cause great 

suffering for those affected and their relatives (Schmid et al. 2003), impact daily functioning (Evans et 

al. 2014) and cause large amounts of health care costs in terms of treatment costs and lost productivity 

(Greenberg et al. 2015), making it a public health priority. The risk factors contributing to the emergence 

of depression are still not fully understood, but there is consensus that an interaction of biological, 

psychological and social factors contribute to an individual’s risk for depression (Kendler et al. 2002, 

2006). Many studies in the field of public mental health research in the last decades have focused on the 

identification of vulnerable groups for depression and the investigation of specific life events that can be 

detrimental to mental health. Since work and employment constitute an essential part of modern life, a 

large body of literature focusses on the possible protective or detrimental effects of work-related factors 

on risk for depression.  

It is generally accepted that employment fulfills several functions which are considered important 

for mental health: Employment constitutes the main source of income for private households (Lampert 

et al. 2005), but it can also provide opportunities for personal growth, autonomy, daily structure, 

experienced community and social status (Modini et al. 2016). However, work is also a sphere where 

several types of stressors can be experienced. This can entail experiences of injustice, physically or 

psychologically demanding or even hazardous working environments. Another dimension related to 

mental health is the individual employment status, i.e. an individual’s position within the labor market.  

Employment conditions that have been studied extensively with regard to mental health include e.g. 

unemployment or insecure employment.   

Workforce participation is generally recognized as an essential prerequisite of social inclusion 

(Krause and Ritz 2006; Olesen et al. 2013). On the other hand, political actors highlight the importance 

of employment and working conditions for the generation and maintenance of good health (Deutscher 

Bundestag 2013). The average duration of working lives has been increasing continuously and currently 

amounts to 36 years in the European Union, with a further increase to be expected (Eurostat 2020). This 

implies that most people spend more than one third of their lives in employment, highlighting the need 

for up-to-date investigations of the relationship between employment, working environments and mental 

health. Investigating employment and work environments with regard to mental health is of particular 

interest since potential stressors related to employment might more easily be prevented or modified than 

the strain arising from other life events which are frequently unavoidable (Bonde 2008).  

Meanwhile, changes abound in many Western welfare states. While standard, full-time 

employment is declining, atypical and contract work is increasing, and growing proportions of people 

experience periods of unemployment at least at some point during their employment career (Lampert et 
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al. 2005; Eichhorst et al. 2013). Therefore, information on the mental health situation of unemployed is 

of high interest. Investigating the topic of mental health and employment is also highly relevant due to 

demographic changes in most Western economies. In the face of ageing populations, governments have 

been trying to increase workforces and to prolong individual working biographies (van der Noordt et al. 

2014; Andersen et al. 2020). However, impaired mental health raises the probability of premature exit 

from the work force, e.g. through illness-based early retirement. Furthermore, it has been shown that the 

experience of psychosocial stressors increases early retirement intentions on the side of the employees 

(Dingemans and Henkens 2019; Andersen et al. 2020; Virtanen et al. 2014). Although several reviews 

and meta-analyses have been published on the association between retirement and mental health during 

the last years, analyses of early retirement as a premature exit from the workforce are still scarce (Topa 

et al. 2017).   

The challenges outlined above highlight the need for up-to-date knowledge on employment and 

working environments and their association with mental health: Only if the factors that are protective for 

or detrimental to mental health are known in detail, effective strategies can be developed and 

implemented to maintain mental health and protect work ability. The following section describes the 

theoretical background for the empirical studies that constitute this dissertation, including an overview 

on definition and characteristics of depression, etiology, epidemiological information on the prevalence 

of depressive disorders and the theoretical background on the association between employment, working 

conditions and depression.   

1.1 Depressive Disorders: Definition and Characteristics   

  

Depressive disorders are characterized by the presence of depressed mood, feelings of emptiness 

or loss of interest and pleasure in almost all activities, often accompanied by somatic and cognitive 

changes such as sleep disturbances, fatigue or difficulties concentrating (Cassano and Fava 2002). 

Although these emotional states can occur as a normal reaction towards negative experiences like loss, 

failure or exhaustion, a clinically relevant condition is indicated if these symptoms persist at a certain 

intensity over a sustained period. The diagnosis requires persisting symptoms within at least two 

consecutive weeks, experienced almost every day, most of the day. Although it can appear as a single 

episode of different degree (mild, moderate or severe), depression most often occurs as a recurring 

disorder (American Psychiatric Association 2013). Evidence from representative German studies 

estimated between 60 and 75% of all cases to be recurring depressive disorders (Wittchen et al. 2010).  

1.2 Diagnosis and Screening   

  

Depressive disorders are included both in the International Classification of Diseases, version 10 

(ICD-10), maintained by the World Health Organization (WHO) and the Diagnostic and Statistical 

Manual of Mental Disorders, version 5 (DSM-5), published by the American Psychiatric Association 
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(APA). They belong to the group of affective disorders, which also comprises manic and bipolar 

disorders. The two diagnostic systems show a high level of agreement, with slight differences in the 

symptom groups considered and thresholds for the diagnosis. An overview of the respective diagnostic 

criteria for depressive episodes is provided in Table 1. Cases of recurrent depressive disorders belong to 

the diagnosis group F33 in the ICD-10.   

Table 1: Diagnostic criteria for depressive disorders  

ICD-10  DSM-V  

Core symptoms  

• depressed mood   
• loss of interest or pleasure   
• decreased  energy  or  increased  

fatigability  

Core symptoms  

• diminished or irritable mood  
• decreased interest or pleasure  

Concomitant symptoms  

• loss of confidence and self-esteem  
• unreasonable feelings of self-reproach or 

excessive and inappropriate guilt  

• recurrent thoughts of death or suicide, or 

any suicidal behavior   

• complaints or evidence of diminished 

ability to think or concentrate, such as 

indecisiveness or vacillation   

• change in psychomotor activity, with 

agitation or retardation (either subjective 

or objective)  

• sleep disturbance of any type  
• change in appetite (decrease or increase) 

with corresponding weight change  

Concomitant symptoms  

• feelings of guilt or worthlessness  
• fatigue or loss of energy  
• concentration problems  
• suicidality or thoughts about death  
• weight loss or weights gain (5% change 

in weight) or decrease/increase in 

appetite  

• psychomotor retardation or activation 

(change in activity)   

• hypersomnia or insomnia (change in  
sleep)  

Diagnosis  

• symptoms persist for at least two weeks  
• Mild depressive episode (F32.0): ≥ 4 

symptoms, including ≥ 2 core symptoms  

• Moderate depressive episode (F32.1):   
≥ 6 symptoms, including ≥ 2 core 

symptoms  

• Severe depressive episode (F32.2): ≥ 8 

symptoms, including all three core 

symptoms  

Diagnosis  

• symptoms persist for at least two weeks 

and represent a change from previous 

functioning  

• symptoms cause clinically significant 

distress or impairment in social, 

occupational or other levels of 

functioning  

• episode not attributable to physiological 

effects of a substance or another medical 

condition  

• Major depressive disorder (296.2x): ≥ 1 

core symptom(s) and ≥ 4 concomitant 

symptoms   

Diagnostic criteria for depressive episodes as described by the International Classification of Mental and Behavioral 

Disorders, version 10 (ICD-10) and Diagnostic and Statistical Manual of Mental Disorders, version 5 (DSM-5), adapted 

from (World Health Organization 1993b) and (American Psychiatric Association 2013)  
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Structured clinical interviews represent the gold standard for the diagnosis of major depressive disorder. 

Validated standard instruments include the Structured Clinical Interview for the DSM-V (SCID; First 

2014) or the Composite International Diagnostic Interview (CIDI) for the assessment of mental disorders 

according to DSM-IV and ICD-10 (World Health Organization 1993a).   

Clinically diagnosed depression according to the diagnostic criteria outlined above is to be 

distinguished from depressive symptoms. Depressive symptoms in epidemiological studies are typically 

assessed by proxy-measures like e.g. award of disability pensions or medical rehabilitation (Mykletun et 

al. 2006; Leinonen et al. 2014; Fischer et al. 2014) but most commonly by screening tools. Several 

validated instruments which can be summarized as “depression scales” are available to measure 

depressive symptoms in the general population, the most common including the Beck Depression 

Inventory (BDI-II; Beck et al. 1996) and the Center for Epidemiological Studies Depression Scale 

(CESD; Radloff 1977), which was applied in the empirical studies comprising this dissertation. Both the 

original CES-D and its German translation (Allgemeine Depressionsskala / ADS; Hautzinger et al. 2012) 

have been validated in the general population (Cosco et al. 2017; Matschinger et al. 2000) as well as in 

clinical samples (Zhang et al. 2015; Patten et al. 2015; Schmitt et al. 2013). The CES-D is a selfreport 

scale consisting of 20 items enquiring the presence of depressive symptoms in the past week, with 

emphasis on the affective component of the disorder (Radloff 1977). Questions assess symptoms such as 

depressed mood, hopelessness or insecurity, using a 4-point-Likert-scale (0 = never/almost none of the 

time; 3 = most or all of the time). A sum-score is calculated with possible values ranging from 0 to 60 

points, whereas higher values indicate higher levels of current depressive symptomatology. Population-

based studies from Germany suggest a cut-off value of ≥ 23 as an indicator for clinical depression 

(Hautzinger et al. 2012).   

Although epidemiological depression scales are not suitable to detect manifest clinical depression, 

the respective instruments can serve as valuable indicators of increased depressive symptomatology and 

subclinical depression. This is most often done by using cut-off scores derived from validated clinical 

instruments. Even if they do not fulfill the requirements for a clinical diagnosis, subthreshold depressive 

symptoms are of high relevance for public health since they can be very burdensome for the individual 

affected, impair a person’s quality of life, individual performance and productivity (Busch et al. 2013;  

Hapke et al. 2019). Beyond that, a history of depressive symptom threshold increases a person’s risk for 

major depression (Fogel et al. 2006).   

1.3 Etiology of Depressive Disorders   

  

The causes of depressive disorders are multifactorial: Biological (e.g. genetic predispositions), 

psychological and social factors contribute to an individual’s risk for depression (Wittchen et al. 2010). 

Currently, the highest grade of evidence exists for diathesis-stress-models: This approach postulates that 

depression is caused by the interaction of a preexisting vulnerability/predisposition (i.e. diathesis) with 
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an individual’s stress response to chronic or acute stressors, e.g. job loss or psychosocial stressors 

experienced in the workplace. If these external stressors exceed a person’s coping resources, they can 

trigger the emergence of depression (Colodro-Conde et al. 2018). Diathesis-stress-models can therefore 

provide an explanation for why some individuals develop depression while others do not, even when 

exposed to the same amount of stress (see Figure 1). An individual’s predisposition for depression can 

include genetic, biological or psychological factors.   

From a sociological perspective, socioeconomic determinants like a low socioeconomic status 

(SES) can also be understood as factors increasing an individual’s risk for depression: Lower SES 

typically entails lower levels of coping mechanisms, self-esteem, locus of control, social and material 

resources to deal with potential stressors. This is supported by meta-analyses reporting higher levels of 

persistent depression in lower SES groups (Lorant et al. 2003).   

  

Figure 1: Diathesis-Stress-Model; source: own representation  

  

Regarding genetic factors, a familial disposition is well-documented in depressive disorders, i.e.  

children of parents with a history of depression are at higher risk of developing an affective disorder 

themselves, while the specific pathways and mechanisms of inheritance are still unsolved (Brakemeier 

et al. 2008). Genetic disposition was found to interact with an individual’s psychosocial development, 

encountered stressors and critical life events (Kendler et al. 1999; Kendler and Gardner 2016). Studies 

on specific genetic associations with depression primarily focused on the polymorphism of serotonin 

transporter gene 5-HTTLPR as a moderator of the effect of environmental stress (Caspi et al. 2003).  
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However, recent investigations and meta-analyses provided inconsistent results regarding a causal 

relationship between 5-HTTLPR expression and depression (Risch et al. 2009; Ripke et al. 2013).   

Certain neurophysiological processes are associated with the onset of depression. There is 

evidence that a dysregulation in the transfer process of certain neurotransmitters and hormones (e.g. 

serotonin, noradrenalin, dopamine, cortisol) can increase risk of onset or remission (Gold 2015). 

Moreover, hormonal changes can increase risk for depression through an overreaction of the 

hypothalamic pituitary adrenal (HPA) axis which regulates important brain functions like the acquisition 

of memories or emotional perceptions of circumstances and events (Pariante and Lightman 2008).   

1.4 Epidemiology   

  

Recent estimates from the Global Burden of Disease Study as well as the WHO indicate that 

depressive disorders are among the leading causes of disability (Institute for Health Metrics and 

Evaluation 2018; World Health Organization 2017). Globally, the total estimated number of people 

affected by depression has increased by 18.4% over the last decade, reflecting overall growth of the world 

population and a proportionate increase of age groups where depression is most prevalent. The global 

prevalence currently amounts to around 322 million people or 4.4% of the world population (World 

Health Organization 2017). Studies based on representative data from Germany (Federal Health Survey 

1998) estimated a 12-month-prevalence of 10.9% and a lifetime-prevalence of 19% for all depressive 

disorders among adults aged between 18 and 65 years (Wittchen et al. 2010). The 12-monthprevalence 

of diagnosed major depression in Germany has been estimated at 6.8% (Jacobi et al. 2015), which is 

highly comparable to estimates from the United States of America (6.6%; Kessler et al. 2003) and 

observational studies comprising 17 European countries (6.9%; Wittchen et al. 2011).   

Prevalence and incidence of depression and depressive symptoms is distributed unequally within 

societies. Therefor, the role of important sociodemographic characteristics, i.e. gender, age and 

socioeconomic status, will be outlined concisely in the following paragraph, followed by information on 

the individual and societal costs of depressive disorders.   

1.4.1 Sociodemographic and Socioeconomic Differences   
  

Higher prevalence, incidence and morbidity of depression in women are well-documented across 

numerous countries and cultures: Women’s risk for depression is expected to be twice as high as men’s 

(Müters et al. 2013). Compared to men, women have a younger age at onset, longer durations of 

depressive episodes and a higher risk of remission (Hautzinger et al. 2012). Possible explanations for the 

observed differences include neurophysiological approaches (e.g. a higher reactivity of the HPAaxis to 

stress in women; Weiss et al. 1999), differences in coping styles or help-seeking behavior (Möller-

Leimkühler 2000, 2009) and reporting of symptoms (Sieverding and Kendel 2012). Other explanations 

suggest a gender bias on the side of medical professionals, whereas women are more likely to receive a 
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psychiatric diagnosis than men, even when reporting with the same symptoms (Bertakis 2009). 

Moreover, discussions have emerged over the role of diagnostics, suggesting that commonly used 

inventories to detect depressive symptoms are biased towards symptoms more commonly expressed by 

women (e.g. depressed mood, feelings of worthlessness), therefore complicating a correct diagnosis of 

depression in men (Zülke et al. 2018).   

Investigating gender differences is particularly important regarding the association of workplace 

factors or employment with depression. Previous studies using samples from earlier cohorts commonly 

stated a stronger association of work-associated factors and mental health in men, based on assumptions 

of a higher centrality of work for men’s self-identity and a traditional male breadwinner-model. Women 

were often assumed to be less affected by work-related stressors due to the availability of other socially 

accepted roles and tasks like housekeeping or motherhood (Paul and Moser 2009). However, bearing in 

mind the stronger labor force attachment of women in younger cohorts and the observable change in 

traditional gender roles and division of labor, these assumptions should be called into question.   

A social gradient for depressive disorders is well-documented, i.e. the lower an individual’s social 

status, the higher the risk for depression (Fryers et al. 2005). Meta-analyses reported both higher 

incidence and prevalence of depressive disorders in lower SES-groups, with SES comprising education, 

occupational position and income (Lorant et al. 2003). Each of these three dimensions relates to mental 

health in a specific way: While education entails non-material resources like e.g. knowledge, attitudes 

and coping styles, the occupational dimension relates to mental health through stressors or rewards 

experienced in the workplace or social prestige associated with a job or occupational position. Income, 

on the other hand, reflects availability of material resources, and lack of income can cause stress through 

experienced financial strain or uncertainty (Hoebel et al. 2017). Therefor, the social gradient in incidence 

and prevalence of depression can partly be explained by an unequal distribution of social stressors that 

increase risk for depression.   

Evidence on the association between depression and age remains inconsistent. Many studies report 

that the initial manifestation of depressive disorders on average appears between the age of 25 and 30 

years. However, cohort studies point towards an earlier onset in younger birth cohorts (Wittchen 2006). 

Age-specific sub-analyses of representative data from Germany found the lifetime-prevalence of 

diagnosed depressive disorder to increase steadily until the age-group of 50 to 59 years, followed by a 

decline in the older age groups (Wittchen et al. 2010). In older populations, depression often occur as a 

comorbidity of somatic diseases and functional limitations (Härter et al. 2007).  

1.4.2 Individual, Social and Economic Consequences of Depressive Disorders  
  

Depression comes with a high rate of comorbidity and is associated with severe somatic conditions 

like e.g. renal insufficiency (Rothenhäusler and Kapfhammer 2003), stroke (Kouwenhoven et al. 2011) 

or diabetes (Holt et al. 2014). Recent meta-analyses reported that depressive episodes increased risk for 
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dementia (Prince 2014), and high rates of comorbidity have been reported for other mental diseases, 

especially anxiety disorders, eating disorders and personality disorders (Jacobi et al. 2005). Evidence 

also supports a high rate of comorbidity with dependency-related conditions, e.g. alcohol addiction 

(Gilman and Abraham 2001; Soyka and Lieb 2004). However, an analysis of the complex pathways 

underlying the common occurrence of these conditions with depression is beyond the scope of this 

dissertation.  

Several studies have shown that depression is linked to excess mortality, with meta-analyses 

reporting relative risks of 1.6 compared to non-depressed observations (Cuijpers et al. 2014). Psychiatric 

disorders are considered responsible for approximately 65 to 90% of suicides, with depression being the 

single most important cause. According to the WHO, approximately 80% of all people who committed 

suicide were suffering from depressive symptoms (Krug et al. 2002). For those affected by major 

depressive disorder, the lifetime-suicide risk has been estimated between 12 and 15% (Harris and 

Barraclough 1997), although more recent analyses have suggested slightly lower risk levels (Wolfersdorf 

2008).   

Depression is not only burdensome for the individuals affected but comes with tremendous costs 

on a societal level. This includes direct costs (e.g. treatment costs) as well as indirect costs due to lost 

productivity, impaired work performance, absenteeism and early retirement (Karpansalo et al. 2005). In 

Germany alone, sickness costs for depressive disorders amounted to 8.7 billion Euro in 2015 

(Statistisches Bundesamt 2019). However, many of those affected do not seek help or do not receive 

adequate treatment, as indicated by data from the German Health Interview and Examination Survey 

(GHS): Only half of those reporting a depressive disorder in the past twelve months sought treatment or 

were recommended by a doctor to do so (Jacobi et al. 2004). Therefore, the actual costs due to impairment 

and lost productivity might likely be underestimated.   

Evidence from several Western countries states that depression is a particularly important reason 

for early retirement (Leinonen et al. 2014; Mykletun et al. 2006; Laaksonen et al. 2012). Depression is 

linked to retirement due to mental ill health, but also due to somatic diagnoses and non-illness-based 

retirement (Leinonen et al. 2014; Karpansalo et al. 2005). While the last decades were marked by an 

overall decrease in incapacity periods and disability pensions in Germany, ill-health retirement due to 

impaired mental health – especially due to depression – is on the rise. According to data from the German 

pension insurance, disability pension claims due to psychiatric disorders increased from 20.1% in 1996 

to 41.7% of all claims in 2018, representing by now the single most important reason for disability 

retirement (Statistik der deutschen Rentenversicherung 2020). It has been argued, however, that this 

observed trend is not due to an increased prevalence of psychiatric and depressive disorders, but rather 

to higher rates of diagnosis and treatment for these illnesses, i.e. depressive disorders are recognized and 

diagnosed correctly more often (Jacobi and Linden 2018).   
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1.5 The Relationship Between Employment, Working Conditions and Depression  

  

Employment is linked to better mental health than unemployment. This is commonly assumed to 

be due to material and psychosocial resources provided by paid employment. Second, due to the 

centrality of employment in modern societies, unemployment is often associated with stigma and 

discrimination. Experiences of stigmatization, on the other hand, can act as chronic stressors which 

increase distress or shame and lead to lower levels of self-esteem (Rantakeisu et al. 1999; Starrin et al. 

2009; Staiger et al. 2018). For those suffering from depression or other mental illnesses, employment has 

been linked to lower symptom severity and an improvement of symptoms over time (Heinz et al. 2018), 

and gainful employment constitutes a major goal of rehabilitation for those suffering from mental illness 

(Riedel-Heller and Gühne 2015). Therefor, occupational health research traditionally presumes that 

employment is beneficial for mental health. This assumption is complemented by more recent studies 

investigating mental health outcomes in different employment groups. Results revealed that mental 

health benefits of employment depend on economic and psychosocial qualities of the respective job, 

suggesting the framework of an employment continuum ranging from inadequate to optimal jobs 

(Butterworth et al. 2011; Grzywacz and Dooley 2003). These findings suggest that it is worthwhile to 

consider the economic, social and psychological characteristics of work when investigating the beneficial 

or detrimental effects of work or joblessness on mental health.  

A focus on the social environments of work emerged once physical demands and toxicological 

hazards were gradually brought under control and the relative share of the service sector increased over 

manual work in the course of the 1970s and 80s (Stansfeld and Candy 2006). When considering the 

relationship between psychosocial aspects of employment and (mental) health, two approaches gained 

particular recognition. The first of these models is the demand-control-model proposed by Karasek 

(Karasek Jr 1979): Briefly, the model states that a combination of high demands and low control in the 

workplace can threaten an individual’s health because of limited autonomy and continuous stress (job 

strain). The control-dimension comprises the amount of control over assigned tasks and the ability to use 

individual skills (skill discretion). In a later amendment to the model, the dimension of social support 

from colleagues or supervisors was added, resulting in the demand-control-support-model (Johnson and 

Hall 1988; Johnson et al. 1989). It is assumed that a lack of experienced support can increase the 

detrimental mental health effects of job strain. Several meta-analyses and systematic reviews reported 

higher prevalence of depression or depressive symptoms in workers reporting higher levels of job strain 

(Netterstrøm et al. 2008; Madsen et al. 2017; Bonde 2008; Theorell et al. 2015).  

By addressing norms of reciprocity derived from social exchange theory, the effort-

rewardimbalance-model proposed by Siegrist (Siegrist 1996) investigates workplace social stressors 

from a different angle. It is suggested that an imbalance between (high) efforts spent at work and (low) 

rewards received acts as a stressor which poses a threat to an employee’s health. Rewards include the 

categories of salary or wage, prospects of promotion, job security and, lastly, recognition or esteem 
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(Siegrist et al. 2004). Effort-reward imbalance has been found to increase risk for depression (Buddeberg-

Fischer et al. 2008; Kivimäki et al. 2007) and early retirement intentions (Hintsa et al. 2015).  

While both these models are of great merit and have been tested extensively in cross-sectional and 

prospective studies, it has been pointed out that other psychosocial factors of work and employment that 

are potentially linked to mental health are still understudied so far (Netterstrøm et al. 2008; Theorell et 

al. 2015; Bakker and Demerouti 2007; Marchand and Durand 2011). Moreover, especially the demand-

control-model was formulated during a time of economic prosperity and a predominance of industrial 

labor, performed in hierarchically structured organizations and enterprises. This might limit its 

applicability in more modern work-environments where service-oriented jobs have become way more 

prominent and increase the need for additional measures of workplace stressors (Siegrist and Wege 

2020). One dimension of work-environments that has gained less attention in occupational mental health 

research refers to social conflicts experienced at work. The WHO emphasizes the importance of social 

relations in the workplace, stating that conflicts or poor relations with coworkers or superiors can increase 

risk for mental illness (Burton and World Health Organization 2010).   

Another weakness that has been pointed out when studying psychosocial stressors in the workplace 

is common method bias, i.e. studies relying solely on self-reports of experienced work-related stressors 

might be biased by over-reporting of stressful conditions by those with impaired mental health 

(Waldenström et al. 2008; Alterman et al. 2008; Bonde 2008). An alternative or additional way to 

investigate associations between workplace psychosocial stressors and mental health is the use of 

external assessments of workplace factors, e.g. by expert ratings or comprehensive databases of 

occupational titles and job characteristics. Respective studies usually reported smaller associations than 

those relying on self-report measures of both workplace factors and mental health outcome (Stansfeld et 

al. 1995; Morrison et al. 2003).  

Investigating psychosocial aspects of working environments is also crucial due to demographic 

changes. Since the share of older workers is increasing and political efforts are undertaken to prolong 

individual careers, maintaining employees' mental health is crucial to ensure ability to work. It has been 

shown that adverse psychosocial working conditions increase plans to retire early (Thorsen et al. 2016; 

Siegrist et al. 2007) and actual rates of disability retirement (Wahrendorf et al. 2013).   

The investigation of psychosocial stressors in the workplace, however, is commonly restricted to 

people in gainful employment at the time of investigation, excluding people who are temporarily not 

employed or who have left the labor force. Other work-related states that have been investigated 

regarding their association with depression are insecure employment (Kim and von dem Knesebeck 

2015), unemployment (Paul and Moser 2009) or retirement (van der Heide et al. 2013). Whereas a 

negative association of insecure employment and unemployment with depression is sufficiently 

documented, evidence on the association of retirement – especially early retirement – and depression 

remains mixed (Waddell and Burton 2006). Reviews have pointed out the need for more in-depth 
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investigations on retirement and mental health, considering, among others, previous working conditions 

and different types of retirement (van der Heide et al. 2013).   

1.5.1 Causation Versus Selection  
  

Research on the association between workplace stressors or employment situations and mental 

health is often based on the tacit implication of a causal relationship, i.e.: phases of unemployment or 

adverse environments and stressors encountered in the workplace cause depressive symptoms. This line 

of thought has received significantly more scientific attention than the theory of health selection, i.e.: 

(mental) ill-health impairs productivity and employability, therefor selecting individuals with depression 

into unemployment or unfavorable jobs and lowering their chances of reemployment (Kröger et al. 2015). 

On the other hand, health selection from employment or unemployment into early retirement is well-

documented for depressive disorders (Karpansalo et al. 2005; Lamberg et al. 2010).   

Life-course approaches repeatedly demonstrated that health in early life determines trajectories of 

careers, selecting those in poorer health into jobs with poorer psychosocial working conditions or into 

unemployment over time. Longitudinal studies found depressive symptoms to predict worse working 

conditions (Strazdins et al. 2011). Since both pathways can occur and mutually reinforce each other, the 

relationship can be conceptualized as a “vicious cycle” (see Figure 2). Certain studies investigating both 

mechanisms advocated a greater influence of causation, i.e. the causal effect of workplace conditions and 

employment status on mental health (Ter Doest and Jonge 2006; Paul and Moser 2009), while other 

investigations found stronger effects of (mental health) selection, compared to causation (Olesen et al. 

2013). The causation-hypothesis is strengthened by the observed improvement in mental health following 

re-employment (Paul and Moser 2009; Olesen et al. 2013; Waddell and Burton 2006) or improvements 

in working conditions (Strazdins et al. 2011; Siegrist and Wege 2020).  

  

Figure 2: Relationship of work-related stressors and depression. Source: Own representation, based 

on Hollederer 2006  
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A discussion of the relative contribution of causation and selection mechanisms is beyond the 

scope of this dissertation. However, taking into account the possibility of health selection is worthwhile, 

since many higher-order social and cognitive skills required in modern working worlds (e.g. flexibility, 

frequent interactions with people, creating and maintaining relationships, proactivity, resilience) might 

be highly demanding for people suffering from depression (Jacobi and Linden 2018, 2018; Linden 2014; 

Lamberg et al. 2010). Furthermore, stressful life events such as job loss or retirement have been found 

to be associated with higher severity of symptoms, longer duration of impairment and higher likelihood 

of relapse in those already suffering from depression (Monroe et al. 2009).  

1.6 Aims of this dissertation   
  

This dissertation aims to contribute to the knowledge on working environments and depressive 

symptomatology, taking into account two perspectives: Firstly, the individual employment status, i.e. 

gainful employment, unemployment or early retirement with regard to depressive symptoms; secondly, 

by investigating psychosocial stressors in employment. The empirical studies comprising this dissertation 

each investigate one specific aspect of depressive symptomatology with regard to the working 

environment, drawing on data from a large population-based study.   

The first study focuses on the association between unemployment and depressive 

symptomatology. While a negative association between unemployment and depression is sufficiently 

well-known, many existing studies do not differentiate between different types of unemployment or 

between men and women. This paper therefore seeks to contribute to the knowledge on unemployment 

and depression by investigating possible differences between recipients of different kinds of 

unemployment benefits and differences between genders, controlling for important sociodemographic 

information, material and social resources. We hypothesized that unemployment is linked to increased 

depressive symptoms, partly explained by differences in material and social resources.   

In a next step, the psychosocial working environment was investigated in relation to depressive 

symptomatology, focusing on a psychosocial stressor of work that has so far been understudied. The 

second study therefor addressed the link between social conflicts in the workplace and depressive 

symptoms, in regard of important covariates, e.g. sociodemographic information and personality traits. 

To account for common method bias, a problem frequently encountered when investigating psychosocial 

aspects of work environments, we drew upon objective measures of workplace stressors and appropriate 

statistical tools for our investigations. It was hypothesized that social conflicts in the workplace are 

associated with increased depressive symptoms.  

In the third study, the focus was shifted to early retirement and depressive symptoms. So far, 

evidence on the association of retirement and, especially, early retirement and mental health remains 

mixed, which might partly be explained by different underlying reasons for retirement. Since 

comprehensive studies investigating different types of retirees within the same sample are currently rare, 
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an investigation of a heterogeneous sample of retirees can make a valuable contribution towards a refined 

understanding of the link between retirement and depression. We investigated whether different reasons 

for early retirement (e.g. statutory, voluntary, involuntary or due to ill-health) relate differently to 

depressive symptomatology.   

Advanced knowledge on employment status and workplace psychosocial factors with regard to 

depressive symptoms is of vital importance from a public health perspective. In-depth investigations of 

different social groups, e.g. unemployed, employed and retired persons, taking into account possible 

gender differences, material and social resources, can help identify potential risk groups. This knowledge 

is also of crucial importance for employers and policy makers, facilitating the design of tailored 

intervention and prevention strategies to maintain mental health and work ability.  
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2. Empirical Studies  
  

2.1 Unemployment and Depressive Symptoms  

  

Zuelke, A., Luck, T., Schroeter, M.L., Witte, A.V. Hinz, A., Engel, C., Enzenbach, C., Zachariae, S., 

Löffler, M., Thiery, J., Villringer, A., Riedel-Heller, S.G. (2018). The association between 

unemployment and depression – Results from the population-based LIFE-adult-study. Journal of 

Affective Disorders, 235, 399-406.  

  

Background: Unemployment is a risk factor for impaired mental health. Based on a large 

populationbased sample, in this study we therefore sought to provide detailed information on the 

association between unemployment and depression including information on (i) differences between men 

and women, (ii) differences between different types of unemployment, and (iii) on the impact of material 

and social resources on the association.   

Methods: We studied 4,842 participants (18–65 years) of the population-based LIFE-Adult-Study. 

Depression was assessed using the Center for Epidemiological Studies Depression Scale. Employment 

status was divided into three groups: being employed, being unemployed receiving entitlement-based 

benefits, being unemployed receiving means-tested benefits. Multivariate logistic regression models 

were applied to assess the association between employment status and depression.   

Results: Statistically significantly increased depression risk was solely found for unemployed persons 

receiving means-tested benefits. Adjusting for differences in sociodemographic factors, net personal 

income and risk of social isolation, comparable associations ofbeing unemployed and 

receivingmeanstested benefits with elevated depression risk were found for men (Odds Ratio/OR=2.17, 

95%-CI=1.03– 

4.55) and women (OR=1.98, 95%-CI:1.22–3.20).   

Limitations: No conclusions regarding causality can be drawn due to the cross-sectional study design. 

It was not possible to assess length of unemployment spells.   

Conclusion: Unemployed persons receiving means-tested benefits in Germany constitute a risk group 

for depression that needs specific attention in the health care and social security system. The negative 

impact of unemployment on depression risk cannot be explained solely by differences in material and 

social resources. Contrasting earlier results, women are equally affected as men.  

For full-text, please see page 15.  
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Highlights 

 Risk of depression was assessed in different subgroups of unemployed persons. 

 Risk is particularly high in unemployed people receiving means-tested benefits.  

 Increased risk cannot be explained only by lack of material and social resources. 

 New finding: women are equally affected as men. 
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Abstract [249/250 words] 

Background: Unemployment is a risk factor for impaired mental health. Based on a large 

population-based sample, in this study we therefore sought to provide detailed information on 

the association between unemployment and depression including information on (i) 

differences between men and women, (ii) differences between different types of 

unemployment, and (iii) on the impact of material and social resources on the association. 

Methods: We studied 4,842 participants (18-65 years) of the population-based LIFE-Adult-

Study. Depression was assessed using the Center for Epidemiological Studies Depression 

Scale. Employment status was divided into three groups: being employed, being unemployed 

receiving entitlement-based benefits, being unemployed receiving means-tested benefits. 

Multivariate logistic regression models were applied to assess the association between 

employment status and depression. Results: Statistically significantly increased depression 

risk was solely found for unemployed persons receiving means-tested benefits. Adjusting for 

differences in sociodemographic factors, net personal income and risk of social isolation, 

comparable associations of being unemployed and receiving means-tested benefits with 

elevated depression risk were found for men (Odds Ratio/OR=2.17, 95%-CI=1.03-4.55) and 

women (OR=1.98, 95%-CI:1.22-3.20). Limitations: No conclusions regarding causality can be 

drawn due to the cross-sectional study design. It was not possible to assess length of 

unemployment spells. Conclusion: Unemployed persons receiving means-tested benefits in 

Germany constitute a risk group for depression that needs specific attention in the health 

care and social security system. The negative impact of unemployment on depression risk 

cannot be explained solely by differences in material and social resources. Contrasting 

earlier results, women are equally affected as men.  

Key words: unemployment, depression, CES-D, mental health, population-based, gender 
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1. Introduction 

Unemployment and job loss have long been reported to be associated with impaired mental 

health (McKee-Ryan et al., 2005; Stankunas et al., 2006; Paul and Moser, 2009; Wanberg, 

2012; Fergusson et al., 2014). Being unemployed has been shown to be linked to reduced 

psychosocial wellbeing and life satisfaction. and increases the risk of affective disorders 

(Paul and Moser, 2009). In light of the global economic crisis, the associations between 

employment status and mental health have gained renewed attention. Furthermore, most 

welfare states in developed countries have undergone extensive reforms over the last years, 

including the increased use of welfare-to-work-policies, reduced population coverage of 

unemployment benefits, stricter entitlement criteria and more obligations for fulfilling 

unemployment benefits (Bambra, 2010). This also holds true in Germany where benefits for 

short and long-term unemployed were reduced several times during the last two decades 

(Kroll and Lampert, 2011a). 

Currently, unemployed persons in Germany fall into two distinct categories, depending on 

their work history: People who have worked for at least 12 months of paid employment 

during the two previous years are normally entitled to unemployment insurance benefits 

(thereafter: entitlement-based benefits) for up to 12 months. Additionally, unemployed people 

over 50 years old can receive benefits for up to 24 months. For people without a sufficient 

employment history or whose entitlement to unemployment insurance has expired, there is 

the possibility of receiving means-tested benefits. These benefits are designed to provide a 

minimum subsistence income level and come with an obligation to accept every reasonable 

job offered by a job center with the possibility of sanctions in cases of non-compliance (Kroll 

and Lampert, 2011a). Further, means-tested benefits are only granted after other means 

(e.g. personal savings or social insurance) have been exhausted. Entitlement-based benefits 

are usually higher, since their amount depends upon one’s previous salary (60-67% of the 

last wage). Overall, the share of unemployed people receiving means-tested benefits in 

Germany has been growing continuously during the last decade and currently amounts to 

69% of all registered unemployed (Bundesagentur für Arbeit, 2017b). 

Changes abound in the German labor market: standard, full-time employment is in decline 

and precarious contract and temporary employment is on the rise. In the coming years, more 

fragmented employment can be expected. This implies that even in times of relatively low 

overall unemployment (the unemployment rate in Germany in 2016 was 5.4%, 

(Bundesagentur für Arbeit, 2017c)), a growing portion of society will be faced with shorter or 

longer unemployment spells at some point in their lives (Lampert et al., 2005). Several 

studies confirm that unemployment in Germany is the main reason for poverty, making it a 

severely stressful experience. Currently, more than half of all unemployed people in 

Germany are living below the poverty threshold, with an income of less than 60% of the 

overall population median income (Giesselmann and Goebel, 2013). Investigations using 

longitudinal data point out that health inequalities with regard to employment status have 

increased significantly in the past decades in Germany (Kroll and Lampert, 2011a). However, 

there is a strong need for current epidemiological information on the association between 

unemployment and mental health in Germany. Further, information is needed with regard to 

the distinction between different kinds of unemployment benefits as described above which 

entailed drastic changes in legal circumstances and material resources for many of those 

being unemployed. 
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Many studies have investigated the socioeconomic determinants of health with regard to 

outcomes like self-rated health or general measures of mental health. However, there is less 

information on whether unemployment is associated with symptoms of major depressive 

disorder (Dooley et al., 1994; Breslin and Mustard, 2003; Hämäläinen et al., 2005; Jefferis et 

al., 2011). Very few German studies have investigated the association between employment 

status and depression in population-based samples. Depression is among the most common 

mental diseases worldwide and is the single largest contributor to disability (Vos et al., 2015; 

Luck et al., 2017; World Health Organization, 2017). Further, depression is associated with 

considerable socioeconomic costs such as those arising from impaired work-performance, 

early retirement and treatment costs. Recent studies based on health insurance data state 

that cases of early retirement and disability due to depression have been steadily increasing  

in Germany during the last decade (Thom et al., 2017). Moreover, depression among the 

unemployed was found to be associated with lower rates of reemployment (Skärlund et al., 

2012; Wanberg, 2012; Wege et al., 2017). In this context, the overall-aim of the present 

study is to investigate the association between unemployment and depression in a large 

population-based sample. 

Several studies suggest that those who are unemployed for a longer time experience an 

even higher burden of disease and impaired mental health, as compared to short-term 

unemployed persons (Herbig et al., 2013). These findings indicate a dose-response-

relationship, whereby the financial and psychosocial problems increase with prolonged 

unemployment (Wege et al., 2017). Furthermore, persistent unemployment can reduce 

chances for reemployment, when qualifications become outdated and spells of 

unemployment raise suspicions for potential employers (Young, 2012). The German labor-

market is characterized by a relatively high degree of long-term unemployment, i.e. 

unemployment spells of 12 months and more (2017: 35.4% of all unemployed 

(Bundesagentur für Arbeit, 2017a)), with 91% of long-term unemployed receiving means-

tested benefits (Bundesagentur für Arbeit, 2017b). Certain studies have pointed out the 

moderating influence of welfare-states on the association between unemployment and ill 

health, suggesting that higher replacement rates of unemployment benefits may buffer 

against the negative health impact of unemployment (Rodriguez, 2001; Nordenmark et al., 

2006; Bambra and Eikemo, 2009; Voßemer et al., 2017). With regards to Germany, this 

would suggest that recipients of means-tested benefits would be more negatively impacted 

compared to recipients of entitlement-based benefits, which are dependent on prior earnings 

and work history. Moreover, the impact of stigmatization might play a moderating role. 

Entitlement-based benefits express an “earned” right since they require an employment 

history, whereas receiving means-tested benefits is often considered to be due to laziness, 

dependency and an unwillingness to work (Bambra, 2010; Young, 2012). It has been shown 

that the increased use of welfare-to-work-policies with requirements of participation in 

employment and skills trainings might have detrimental health effects due to stigmatization 

and the labelling of the poor as “deserving” or “undeserving” (Bambra, 2010). In Germany, 

these kinds of measures mostly apply to recipients of means-tested unemployment benefits. 

To date, however, few studies on the socio-economic determinants of mental health have 

taken into account differences between different kinds of welfare benefits. Therefore, a 

specific aim (1) of the present study is to explore possible differences in risk of depression 

between recipients of these different kinds of unemployment benefits. 

Past studies on unemployment and mental health predominantly found stronger associations 

in men, most often explained by men’s stronger orientation towards paid work and the 
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availability of other socially accepted roles like motherhood and housekeeping for women, 

which are thought to make unemployment a less painful experience (Paul and Moser, 2009). 

However, since the labor force participation of women has been growing continuously during 

the last decades and paid work has become an increasingly important part of women’s self-

identity, it should be investigated whether this assumption of a “male breadwinner model” still 

holds true (Kulik, 2000). Our study, therefore, also explores possible gender differences in 

the association between unemployment and depression by conducting all analyses 

separately for men and women (specific aim 2). 

Drawing on established theories on unemployment and impaired mental health, it is assumed 

that the relationship between unemployment and depression is, at least partly, moderated by 

material and social resources (Nordenmark and Strandh, 1999; Bambra, 2010; Kroll and 

Lampert, 2011a; Kroll and Lampert, 2011b). Hence, adverse mental health outcomes in the 

unemployed can be explained by financial strain and economic sorrows (i.e. loss of material 

resources), as well as the loss of work-related contacts and social status, i.e. the loss of 

social resources/social isolation (Bambra, 2010; Gebel and Voßemer, 2014; Wege et al., 

2017). Our last specific aim (3), therefore, is to investigate whether possible differences in 

depression risks between employment groups can be attributed to differences in material and 

social resources. 

2. Methods  

2.1 Participants 

We analyzed data from the population-based LIFE Adult-study. The Leipzig Research Center 

for Civilization Diseases conducted the baseline data collection between 2011 and 2014 and 

recruited 10,000 randomly selected participants between 18 and 79 years old from Leipzig, 

Germany. The LIFE study seeks to investigate the prevalence of diseases such as dementia 

and depression and to understand the role of genetic and lifestyle-factors in the emergence 

of civilization diseases. As part of the core investigation, structured interviews, 

questionnaires and physical examinations were administered to all participants. For a 

detailed description of the study design and goals, see Loeffler et al. (Loeffler et al., 2015). 

Written informed consent was obtained from all participants prior to enrolment in the study. 

The study was approved by the responsible ethics board of the Medical Faculty of the 

University of Leipzig.  

Out of the initial LIFE Adult-study sample, we excluded respondents aged 66 years and older 

(n = 3,050) and all respondents who were students, full-time homemakers or out of the labor 

force for other reasons (n = 1,007). This resulted in a sample of 5,943 respondents who were 

either employed (full-time or part-time) or unemployed. We additionally excluded unemployed 

persons who were not receiving any benefits (n = 49). None of these persons, though, were 

more likely to have depression (Center for Epidemiological Studies Depression Scale (CES-

D) score ≥ 23), compared to employed subjects. We finally excluded respondents with 

missing information on depressive symptomatology as measured by the CES-D (n = 570) or 

any of the other explanatory variables (n = 482), resulting in a final analysis sample of n = 

4,842 persons. No differences regarding employment status or receipt of entitlement-based 

or means-tested benefits were found between included and excluded subjects, neither were 

excluded subjects more likely to have depression than included subjects. Excluded subjects 
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were more likely to be male, living in a partnership and to have higher levels of education. 

However, these differences were only marginal. 

 

2.2 Measures 

2.2.1 Depression  

Depressive features were assessed using the Center for Epidemiological Studies Depression 

Scale (Radloff, 1977). The scale consists of 20 items assessing typical symptoms of 

depression such as insecurity, depressed mood or hopelessness during the last week, using 

a 4-point-Likert-scale (0 = rarely/almost none of the time; 3 = most or all of the time). The 

score ranges from 0 to 60 with higher values indicating higher likelihood of depression. A cut-

off value of ≥ 23 was used to determine a dimensional diagnosis of depression (Hautzinger 

et al., 2012). 

2.2.2 Unemployment 

Employment status was obtained through the question, “Are you currently employed 

(employment comprises all paid activities, regardless of duration)?”. Participants were 

grouped into three employment groups: employed (full-time or part-time), unemployed 

receiving entitlement-based benefits, and unemployed receiving means-tested benefits. 

2.2.3 Other measures  

Several factors have been shown to be associated with both unemployment and depression 

in reviews and meta-analyses (McKee-Ryan et al., 2005; Paul and Moser, 2009). We 

included age (categorical: 18-35, 36-50, 51-65), education and respondents’ marital status 

(married or cohabiting vs. single, divorced or widowed) as sociodemographic characteristics. 

Education (low, middle, high) was classified on the basis of the CASMIN (Comparative 

Analysis of Social Mobility in Industrial Nations) scale which considers information on general 

and vocational education (Brauns et al., 2003). To capture the potential association with 

(reduced) material resources, we used information on net personal income. To capture the 

potential association with (reduced) social resources, we used information from the short 

form of the Lubben Social Network Scale (LSNS-6). The LSNS-6 is a measure widely used 

for the assessment of social engagement and perceived social support. It contains questions 

like: “How many relatives/friends do you see or hear from at least once a month?; How many 

relatives/friends do you feel close to such that you could call on them for help?”. The scores 

range from 0 to 30, with higher scores indicating higher levels of social engagement. A score 

below 12 points is considered to be an indicator of social isolation (Lubben et al., 2006). 

2.3 Statistical analysis 

All analyses were conducted using Stata (SE) 13.1. We used Chi²-tests and one-way 

ANOVA to analyze differences between the employment groups. Subsequently, we used 

logistic regression models to analyze the association between depression and employment 

status. In a first step, we calculated an unadjusted model (Model 1). The second model was 

adjusted for sociodemographic factors (age, education, marital status; Model 2). Finally, 

Models 3 and 4 adjusted for the potential effects of material resources (net personal income, 

continuous) and social resources (social isolation; LSNS-6 < 12). Risks are presented as 
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Odds Ratios (OR) with 95% confidence intervals (CI), with a p-value below 0.05 considered 

significant. After calculating an overall-model with gender as a covariate, we conducted 

separate analyses for men and women. 

 

3. Results  

Table 1 provides a description of the overall-sample. No gender differences were found 

regarding employment groups. Unemployed receiving entitlement-based benefits (n = 133) 

were, on average, older than unemployed receiving means-tested benefits (n = 311) and 

employed subjects (n = 4.398). With respect to education, 35.9% of employed subjects 

belonged to the highest education category, of those receiving entitlement-based benefits, 

32.2% belonged to the highest education category, and of those receiving entitlement-based 

benefits only 15.8 belonged to the highest education category. Those unemployed (both 

receiving entitlement-based and means-tested benefits) were significantly more likely to have 

lower levels of education and were less likely to live in a partnership. Unemployed men and 

women in both subgroups reported lower levels of personal income. Regarding social 

resources, 40.5% of those receiving means-tested benefits were socially isolated as defined 

by a LSNS-score < 12, while 18.8% of those receiving entitlement-based benefits and 13.1% 

of employed subjects could be classified as socially isolated. With regards to depression, 

mean CES-D-scores were highest in unemployed receiving means-tested benefits and 

lowest in the employed subsample. Frequency of depression as defined by a CES-D score ≥ 

23 was highest in unemployed receiving means-tested benefits (21.2%), 11.3% in recipients 

of entitlement-based benefits and lowest in employed subjects (5.7%).  

Separate sample characteristics for men and women by employment status are presented in 

Table 2. Among the 4,842 respondents of the analyzed sample, 2,256 (46.6%) were male 

and 2,586 (53.4%) female. The mean age was 49.9 years (SD: 8.3) for men and 49.9 (SD: 

8.0) for women.  

Men: Unemployed men (including those who receive entitlement-based and means-tested 

benefits) were, on average, significantly older and had lower levels of education than those 

who were employed. The subsample of unemployed men receiving means-tested benefits 

also contained significantly less educated persons, compared to men receiving entitlement-

based benefits and employed men. Moreover, men receiving means-tested unemployment 

benefits were significantly less likely to live in a partnership and were significantly more 

socially isolated than those men in the two other employment groups. With respect to 

material resources, the net income of unemployed men receiving means-tested benefits was 

only half of that of recipients of entitlement-based benefits and only one fourth of the 

disposable income of employed men. Regarding depression, unemployed men receiving 

means-tested benefits also showed the highest CES-D mean scores. Frequency of 

depression was highest in unemployed men receiving means-tested benefits (14.7%), and 

lowest in employed men (2.8%; unemployed men receiving entitlement-based benefits: 

7.1%).  

Women: Mean age was significantly higher in both groups of unemployed women compared 

to employed women. Lower levels of education were found significantly more often in 

unemployed women receiving means-tested benefits. The group of unemployed women 

receiving means-tested benefits also contained the lowest percentage of women with high 
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levels of education and the lowest percentage of women living in a partnership. On average, 

the disposable income of unemployed women receiving entitlement-based benefits was half 

that of employed women, while recipients of means-tested benefits reported about 38% of 

the net income of employed women. Women receiving entitlement-based or means-tested 

benefits were significantly more often socially isolated and scored significantly higher on the 

CES-D than employed women, with unemployed women receiving means-tested benefits 

reporting particularly high scores. Unemployed women in the means-tested benefits 

subsample had the highest frequency of depression (28.4%). Among recipients of 

entitlement-based benefits, 14.3% met the criteria for depression, as did 8.3% of employed 

women. 

Table 3 presents the results of an overall multivariate logistic regression model with gender 

included as a covariate. Both unemployed groups, those receiving entitlement-based benefits 

and means-tested benefits, had significantly higher risks of depression (unadjusted Model 1, 

OR: 2.03; 95% CI: 1.16-3.55 for entitlement-based benefits; OR= 4.91, 95% CI: 3.61-6.67 for 

means-tested benefits). Women were at higher risk of depression than men (OR: 2.89; 95% 

CI: 2.23; 3.73). Higher levels of education, as well as living in a partnership were associated 

with reduced risks, while there were no differences detected between age-groups (Model 2). 

When adjusting for net personal income, differences in depression risk between unemployed 

persons receiving entitlement-based benefits and employed persons were no longer 

significant. Meanwhile, a higher risk remained for recipients of means-tested benefits (Model 

3). In the fully adjusted model, controlling for social isolation (Model 4), an independent 

association between receiving means-tested unemployment benefits and depression 

remained (OR: 2.02; 95% CI: 1.35; 3.01). 

The results of the separate logistic regression models for risk of depression dependent on 

employment group for men and women are presented in tables 4a and b. For both men and 

women, receiving means-tested benefits was associated with higher risks of depression, with 

a stronger association for men (unadjusted Model 1, OR: 6.00; 95% CI: 3.61-9.96; women: 

OR: 4.40, 95% CI: 2.99-6.48). The estimates were attenuated but remained significant when 

adjusting for sociodemographic factors (Model 2), material resources (Model 3), and social 

isolation (Model 4). In the fully adjusted Model 4, the OR for having depression was 2.17 

(95% CI: 1.03-4.55) in unemployed men receiving means-tested benefits compared to 

employed men, and 1.98 (95% CI: 1.22-3.20) in unemployed women receiving means-tested 

benefits compared to the employed subgroup, respectively.  

Besides receiving means-tested unemployment benefits, depression was also associated 

with other factors: living in a partnership was linked to a lower risk and social isolation to a 

higher risk for both men and women. Higher education was associated with a reduced 

depression risk in women, but not in men. Higher net personal income was linked to 

significantly reduced depression risk also only in women (fully adjusted model). In both 

genders, no significant differences in depression risk were found between age groups.  

4. Discussion 

The overall-aim of the present study was to investigate the association between 

unemployment and depression in a large population-based sample. We found that 

unemployment can be associated with a higher risk of depression, which corroborates 

existing national and international evidence on the relationship between employment status  
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and mental health (McKee-Ryan et al., 2005; Paul and Moser, 2009; Jefferis et al., 2011; 

Lampert et al., 2017).  

Besides confirming existing evidence on the relationship between unemployment and poorer 

mental health, our study on depression provides  more detailed insight into this complex 

association. Most importantly, we were able to provide information on the importance of 

welfare-state policies by differentiating between different groups of unemployed people. Our 

findings emphasize that jobless persons should not be considered a homogenous group 

when it comes to depression risk. Higher risks of depression were found in unemployed men 

and women receiving means-tested benefits, but not in those receiving entitlement-based 

benefits (specific aim 1). This group is mainly comprised of long-term unemployed people (as 

stated above, long-term unemployment benefits in Germany are usually means-tested 

benefits), as well as those who do not fulfill the requirements for entitlement-based benefits 

(e.g. because of inconsistent, temporary or substandard employment histories). The findings 

are in line with other studies which have found poorer health outcomes in recipients of 

means-tested compared to entitlement-based unemployment benefits (Rodriguez, 2001; 

Nordenmark et al., 2006). There is evidence that in Germany health inequalities with regard 

to employment status have increased substantially over the last decades when the separate 

distinctions of different groups of unemployed were introduced (Kroll and Lampert, 2011a). 

As the available safety net for unemployed people has weakened and receiving benefits has 

become more stigmatized than some decades ago, it has been feared that the poor mental 

health situation of unemployed men and women could deteriorate further (Bambra, 2010). 

With regards to Germany, this suggests that the subgroup of unemployed people receiving 

means-tested benefits might constitute a risk group for impaired mental health. As such, the 

health care and social security systems should recognize this risk.  

Material and social resources (social isolation) have been found to contribute to the 

association between unemployment and depression in our study (specific aim 3), 

corroborating previous findings from Germany (Kroll and Lampert, 2011b; Kroll et al., 2016). 

Regarding material resources, higher personal income was associated with reduced 

depression risk, but only in women. While the rather minor association may seem somewhat 

surprising, it is in line with other studies reporting only a moderate influence of income on 

health in Germany (Frijters et al., 2005; Kroll and Lampert, 2011a). A meta-analysis found 

that subjective measures like perceived financial strain show stronger associations with 

mental health in the unemployed than objective financial resources (McKee-Ryan et al., 

2005). Further research investigating respective measures in unemployed men and women 

could, therefore, yield valuable results. Unlike the lack of material resources (income), lack of 

social resources (i.e. social isolation) was associated with significantly elevated depression 

risk in both unemployed men and women receiving means-tested benefits in our study. 

Contrary to previous studies reporting greater importance of social factors for women’s  

mental health (Bjarnason and Sigurdardottir, 2003; Dalgard et al., 2006; Möller-Leimkühler, 

2009), our study found that controlling for social isolation had a similar effect on both 

genders. In general, it is important to note that the association between receiving means-

tested benefits and increased risk of depression could not be explained just by the lack of 

material and social resources. More research is needed to better understand the complex 

association of contributing factors. One such important factor contributing to the higher 

depression risk of recipients of means-tested benefits might be stigmatization: the 

responsibility for unemployment is still highly individualized in public opinion and benefit 

recipients are often depicted as lazy and unwilling to work (Bambra, 2010). Moreover, the 
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loss of work-related features like meaningful goals and social status might be another 

pathway through which the experience of unemployment is associated with higher risks of 

depression. Finally, the possibility of health selection needs to be considered, i.e. people 

suffering from depression might be at a higher risk of losing their job or remaining 

unemployed (Paul and Moser, 2009). 

Women in our study generally showed a higher risk of depression than men, corroborating 

previous findings on gender differences in prevalence of depression (World Health 

Organization, 2002). Contrary to earlier research that predominantly suggested stronger links 

between unemployment and impaired mental health in men, however, we found 

approximately equal associations between unemployment and depression in men and 

women (specific aim 2). A possible explanation might be the higher employment rate of 

women in our study when compared with previous research, indicating e.g. an increased 

importance of paid work for women’s self-identity (McKee-Ryan et al., 2005; Bambra, 2010). 

More broadly, these results might point towards a shift in traditional gender roles which are 

implied in many earlier theories on unemployment and health. It should be noted that the 

LIFE-Adult-Study was conducted in Leipzig, a city located in the former East Germany. Since 

paid work was much more common for women in former East Germany than for women in 

West Germany, a stronger orientation towards paid work might be expected among the 

women included in our study. This might have led to a stronger association between 

unemployment and depression in our female sample. Further studies with more 

comprehensive samples from both parts of Germany may be necessary to confirm our 

results. Nevertheless, we were able to show that unemployed women receiving means-

tested benefits are at increased risk of depression, an association that is only partly 

explained by lower levels of material and social resources. Future studies should take into 

account the increasingly feminized labor market conditions and women’s experience of 

unemployment. 

4.1 Limitations 

Certain methodological limitations need consideration regarding our study findings. First, 

since our findings rely on cross-sectional data, it is not possible to draw conclusions about 

the causal relationship of unemployment and risk of depression. Longitudinal studies suggest 

that both causation and selection play a crucial role in determining the health of unemployed 

men and women (Paul and Moser, 2009, Olesen et al., 2013). Second, we were unable to 

consider the length of current unemployment spells in our analyses, which was found to 

influence the association of unemployment and mental health in various studies (Paul and 

Moser, 2009; Herbig et al., 2013). Unfortunately, a substantial portion of the original sample 

was lost due to item-nonresponse. Since, however, no differences were found regarding 

depressive symptomatology or employment status between responders and non-responders, 

we are confident that this did not affect our results in a substantial way. Given that the 

excluded sample contained slightly more people in the highest education-category, it is 

possible that the reported association of higher levels of education with lower depression risk 

was slightly underestimated in our analyses. Finally, our sample contained only a small 

sample of persons receiving entitlement-based benefits, thus, generalization of the results 

concerning this group should be made with particular caution. Further investigations using 

larger samples are required to confirm our findings. Moreover, we cannot rule out that other 

mental and physical health conditions might influence risk of both depression and 

unemployment. This should be subject to future studies. Finally, depression was assessed 
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using self-reported depressive symptoms. Although the CES-D depression scale is a 

validated and commonly used screening instrument, it is not known whether an association 

would also be found between unemployment and a clinical diagnosis of major depression.  

 

4.2 Conclusions 

Our study provides further evidence that unemployment is associated with higher risk of 

depression. Importantly, an increased risk was solely found in unemployed persons receiving 

means-tested benefits, a group that is mainly comprised of long-term unemployed people, as 

well as those who do not fulfill the requirements for entitlement-based benefits (e.g. because 

of unsteady, temporary or substandard employment histories). Means-tested recipients 

constitute a risk group for depression. This group requires specific attention within the health 

care and social security systems. The association between receiving means-tested benefits 

and increased risk of depression cannot be explained solely by the lack of material and 

social resources. Our findings, therefore, also indicate that the health inequalities between 

recipients of different unemployment benefit schemes go beyond obvious differences (e.g. in 

income replacement rate). More research is needed to better understand the complex 

association between joblessness and depression, for example by exploring additional 

important contributing factors (e.g. stigmatization). Tailored prevention and intervention 

programs may then be developed taking these additional factors into account. 

Another important finding from our study is that being out of work is a serious threat not only 

to men’s but also to women’s mental health. This contrasts earlier studies which 

predominantly assumed a stronger association of unemployment and impaired mental health 

in men. Future research should, therefore, be more sensitive towards the changed labor 

market conditions of the 21st century and women’s experiences of unemployment. 
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Table 1: Sample characteristics by employment group 

n = 4,842 

Variable 
Employed  
(n = 4,398) 

Unemployed, 
entitlement-

based benefits 
(n = 133) 

Unemployed, 
means-tested 

benefits  
(n = 311) 

Chi² / F Sign. 

Female (%) 53.7 57.9 47.6 5.44 P = 0.067 

Age in years, mean (SD) 49.6 (8.1) 54.3 (9.4) 52.5 (8.4) 74.64 P < 0.001 

Education1 low (%) 

  middle(%)

  high (%) 

2.9 

61.3 

35.9 

7.5 

60.2 

32.3 

10.3 

74.0 

15.8 

94.44 P < 0.001 

Living in a partnership2(%) 76.9  68.4 37.6 236.90 P < 0.001 

Net personal income in 

Euro, mean (SD) 

1,967.8  

(2,341.8) 

1,013.1 

(511.2) 

620.7 

(379.3) 

62.41 P < 0.001 

LSNS-score3, mean (SD) 17.3 (5.1) 16.4 (5.2) 13.2 (5.5) 92.85 P < 0.001 

Socially isolated (%)4  13.1 18.8 40.5 173.65 P < 0.001 

CES-D-score5, mean (SD) 10.1 (6.7) 13.2 (8.2) 15.6 (9.0) 103.58 P < 0.001 

Depressed6 (%) 5.7 11.3 21.2 112.99 P < 0.001 

  

                                                           
1
 Education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-

classification categories low, middle, and high 
2
 married or cohabiting vs. single, widowed or divorced  

3
 LSNS = Lubben Social Network Scale 

4
 LSNS-score < 12 

5
 CES-D = Center for Epidemiological Studies Depression Scale  

6
 CES-D-score ≥ 23 
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Table 2: Sample characteristics by employment group and gender 

 

Men (n = 2,256) 

Variable 
Employed  
(n = 2,037) 

Unemployed, 
entitlement-

based benefits 
(n = 56) 

Unemployed, 
means-tested 

benefits  
(n = 163) 

Chi² / F Sign. 

Age in years, mean (SD) 49.6 (8.2) 56.6 (9.4) 52.1 (8.3) 25.61 P < 0.001 

Education7 low (%) 

  middle(%)

  high (%) 

3.5 

60.3 

36.2 

14.3 

50.0 

35.7 

14.1 

72.4 

13.5 

77.04 P < 0.001 

Living in a partnership8(%) 79.9 76.8 36.8 157.1 P < 0.001 

Net personal income in 

Euro, mean (SD) 

2,351.2 

(3,266.9) 

1,217.7 

(616.2) 

620.8 

(462.1) 

26.22 P < 0.001 

LSNS-score9, mean (SD) 17.1 (5.2) 16.6 (5.0) 12.9 (5.6) 49.46 P < 0.001 

Socially isolated (%)10  15.1 16.1 43.6 85.76 P < 0.001 

CES-D-score11, mean (SD) 9.2 (5.5) 12.0 (7.2) 14.5 (7.9) 69.02 P < 0.001 

Depressed12 (%) 2.8 7.1 14.7 61.00 P < 0.001 

Women (n = 2,586) 

Variable 
Employed 
(n = 2,361) 

Unemployed, 
entitlement-

based benefits 
(n = 77) 

Unemployed, 
means-tested 

benefits 
(n = 148) 

Chi² / F Sign. 

Age in years, mean (SD) 49.6 (7.9) 52.7 (8.5) 53.0 (8.5) 17.92 P < 0.001 

Education  low (%) 

  middle (%)

  high (%) 

2.3 

62.1 

35.6 

2.6 

67.5 

29.9 

6.1 

75.7 

18.2 

24.65 P < 0.001 

Living in a partnership (%) 74.4 62.3 38.5 92.42 P < 0.001 

Net personal income in 

Euro, mean (SD) 

1,637.0 

(879.5) 

864.3 

 (354.7) 

620.5 

(261.1) 

127.29 P < 0.001 

LSNS-score, mean (SD) 17.4 (5.0) 16.4 (5.3) 13.5 (5.5) 42.40 P < 0.001 

Socially isolated (%) 11.3 20.8 37.2 86.61 P < 0.001 

CES-D-score, mean (SD) 10.8 (7.5) 14.1 (8.8) 16.9 (9.9) 47.72 P < 0.001 

Depressed (%) 8.3 14.3 28.4 67.04 P < 0.001 

                                                           
7
 Education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-

classification categories low, middle, and high 
8
 married or cohabiting vs. single, widowed or divorced  

9
 LSNS = Lubben Social Network Scale 

10
 LSNS-score < 12 

11
 CES-D = Center for Epidemiological Studies Depression Scale  

12
 CES-D-score ≥ 23 
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Table 3: Multivariate logistic regression: Risk of depression1 by employment group (n = 4,842) 

 Model 1 Model 2 Model 3 Model 4 

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Ref.: Employed 1.00  1.00  1.00  1.00  

Entitlement-based benefits 2.03** 1.16; 3.55 1.85** 1.05; 3.28 1.50 0.84; 2.69 1.44 0.79; 2.60 

Means-tested benefits  4.91** 3.61; 6.67 3.41** 2.45; 4.73 2.37** 1.61; 3.50 2.02** 1.35; 3.01 

         

Ref.: Male 1.00  1.00  1.00  1.00  

Female 2.89** 2.23; 3.73 2.91** 2.24; 3.78 2.68** 2.05; 3.50 2.93** 2.24; 3.84 

         

Ref.: Age 18-35 years   1.00  1.00  1.00  

Age 36-50 years   1.13 0.64; 1.99 1.25 0.70; 2.22 1.12 0.62; 1.99 

Age 51-65 years   0.94 0.53; 1.66 1.01 0.57; 1.79 0.84 0.47; 1.51 

         

Ref.: Education
2
 low   1.00  1.00  1.00  

Education middle   0.45** 0.28; 0.72 0.48** 0.30; 0.78 0.53** 0.33; 0.87 

Education high   0.35** 0.21; 0.59 0.43** 0.26; 0.73 0.52** 0.30; 0.88 

         

Ref.: Single, widowed, divorced   1.00  1.00  1.00  

Living in a partnership   0.43** 0.34; 0.54 0.42** 0.33; 0.53 0.46** 0.36; 0.59 

         

Log. net individual income (Euro)
3
     0.67** 0.53; 0.85 0.70** 0.55; 0.90 

         

Ref.: socially integrated       1.00  

Socially isolated
4
       2.70** 2.07; 3.53 

         

R² 0.0632 0.0892 0.0935 0.1138 

** p < 0.05; Ref. = reference group; OR = Odds Ratio, CI = Confidence Interval 

                                                           
1
 Center for Epidemiological Studies Depression Scale (CES-D)-score ≥ 23 

2
 Education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-categories low, middle, and high 

3
 Net personal income was log-transformed due to non-normal distribution of income 

4 Socially isolated = Lubben Social Network-Scale(LSNS)-score < 12 
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Table 4a: Multivariate logistic regression: Risk of depression1 by employment group in men (n = 2,256) 

 

 Model 1 Model 2 Model 3 Model 4 

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Ref.: Employed 1.00  1.00  1.00  1.00  

Entitlement-based benefits 2.67 0.93; 7.64 2.57 0.87; 7.59 2.05 0.68; 6.19 2.19 0.72; 6.72 

Means-tested benefits  6.00** 3.61; 9.96 4.01** 2.27; 7.06 2.46** 1.18; 5.13 2.17** 1.03; 4.55 

         

Ref.: Age 18-35 years   1.00  1.00  1.00  

Age 36-50 years   0.80 0.32; 1.99 0.88 0.35; 2.20 0.84 0.33; 2.13 

Age 51-65 years   0.68 0.27; 1.70 0.72 0.29; 1.79 0.60 0.24; 1.53 

         

Ref.: Education
2
 low   1.00  1.00  1.00  

Education middle   0.65 0.29; 1.47 0.69 0.31; 1.55 0.74 0.33; 1.69 

Education high   0.68 0.28; 1.64 0.86 0.35; 2.10 0.99 0.40; 2.46 

         

Ref.: Single, widowed, divorced   1.00  1.00  1.00  

Living in a partnership   0.39** 0.24; 0.63 0.40** 0.25; 0.64 0.46** 0.29; 0.75 

         

Log. net individual income (Euro)
3
     0.61** 0.38; 0.99 0.66 0.40; 1.07 

         

Ref.: socially integrated       1.00  

Socially isolated
4
       2.77** 1.71; 4.50 

         

R² 0.0539 0,0776 0.0831 0.1052 

** p < 0.05; Ref. = reference group; OR = Odds Ratio, CI = Confidence Interval 

 

 

                                                           
1
 Center for Epidemiological Studies Depression Scale (CES-D)-score ≥ 23 

2
 Education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-categories low, middle, and high 

3
 Net personal income was log-transformed due to non-normal distribution of income 

4 Socially isolated = Lubben Social Network-Scale(LSNS)-score < 12 
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Table 4b: Multivariate logistic regression: Risk of depression1 by employment group in women (n = 2,586) 

 

 Model 1 Model 2 Model 3 Model 4 

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Ref.: Employed 1.00  1.00  1.00  1.00  

Entitlement-based benefits 1.85 0.96; 3.56 1.68 0.86; 3.29 1.37 0.69; 2.72 1.26 0.63; 2.54 

Means-tested benefits  4.40** 2.99; 6.48 3.22** 2.14; 4.84 2.36** 1.48; 3.76 1.98** 1.22; 3.20 

         

Ref.: Age 18-35 years   1.00  1.00  1.00  

Age 36-50 years   1.43 0.68; 2.99 1.59 0.76; 3.35 1.39 0.66; 2.95 

Age 51-65 years   1.16 0.55; 2.43 1.26 0.60; 2.65 1.05 0.49; 2.22 

         

Ref.: Education
2
 low   1.00  1.00  1.00  

Education middle   0.34** 0.18; 0.62 0.37** 0.20; 0.68 0.42** 0.22; 0.78 

Education high   0.25** 0.13; 0.47 0.30** 0.15; 0.57 0.36** 0.18; 0.71 

         

Ref.: Single, widowed, divorced   1.00  1.00  1.00  

Living in a partnership   0.44** 0.33; 0.58 0.42** 0.32; 0.56 0.46** 0.34; 0.60 

         

Log. net individual income (Euro)
3
     0.69** 0.52; 0.91 0.72** 0.54; 0.95 

         

Ref.: Socially integrated       1.00  

Socially isolated
4
       2.66** 1.93; 3.67 

         

R² 0.0297 0.0603 0.0643 0.0844 

** p < 0.05; Ref. =  reference group; OR = Odds Ratio, CI = Confidence Interval 

 

                                                           
1
 Center for Epidemiological Studies Depression Scale (CES-D)-score ≥ 23 

2
 Education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-categories low, middle, and high 

3
 Net personal income was log-transformed due to non-normal distribution of income 

4
 Socially isolated = Lubben Social Network-Scale(LSNS)-score < 12 

36



 

37 

 

2.2 Social Conflicts in the Workplace and Depressive Symptoms  

  

Zuelke, A., Röhr, S., Schroeter, M.L., Witte, A.V., Hinz, A., Engel, C., Enzenbach, C., Thiery, J., 

Löffler, M., Villringer, A., Riedel-Heller, S.G. (2020). Are social conflicts at work associated with 

depressive symptomatology? Results from the population-based LIFE-Adult-Study. Journal of 

occupational medicine and toxicology, 15(1), 1  

  

Abstract  

Background: Psychosocial stressors in the workplace can be detrimental to mental health. Conflicts at 

work, e.g. aggression, hostility or threats from coworkers, supervisors or customers, can be considered 

a psychosocial stressor, possibly increasing risk for depressive symptoms. Existing studies, however, 

differ in the assessment of social conflicts, i.e. as individual- or job-level characteristics. Here, we 

investigated the association between conflicts at work assessed as objective job characteristics, and 

depressive symptomatology, using data from a large population-based sample. Additionally, we 

investigated gender differences and the impact of personality traits and social resources.   

Methods: We used data from the population-based LIFE-Adult-Study from Leipzig, Germany. 

Information on conflicts at work, assessed as job characteristics, were drawn from the Occupational 

Information Network, depressive symptoms were assessed via the Center for Epidemiological Studies 

Depression Scale. Multilevel linear regression models with individuals and occupations as levels of 

analysis were applied to investigate the association between conflicts at work and depressive symptoms.   

Results: Our sample included 2164 employed adults (age: 18–65years, mean: 49.3, SD: 7.9) in 65 

occupations. No association between conflicts s at work and depressive symptomatology was found 

(men: b=−0.14; p=0.74, women: b=0.17, p=0.72). Risk for depression was mostly explained by 

individual-level factors like e.g. neuroticism or level of social resources. The model showed slightly 

higher explanatory power in the female subsample.   

Conclusion: Conflicts at work, assessed as objective job characteristics, were not associated with 

depressive symptoms. Possible links between interpersonal conflict and impaired mental health might 

rather be explained by subjective perceptions of social stressors and individual coping styles.  

For full-text, please see page 38.  
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Abstract

Background: Psychosocial stressors in the workplace can be detrimental to mental health. Conflicts at work, e.g.
aggression, hostility or threats from coworkers, supervisors or customers, can be considered a psychosocial stressor,
possibly increasing risk for depressive symptoms. Existing studies, however, differ in the assessment of social conflicts,
i.e. as individual- or job-level characteristics. Here, we investigated the association between conflicts at work assessed as
objective job characteristics, and depressive symptomatology, using data from a large population-based sample.
Additionally, we investigated gender differences and the impact of personality traits and social resources.

Methods: We used data from the population-based LIFE-Adult-Study from Leipzig, Germany. Information on conflicts
at work, assessed as job characteristics, were drawn from the Occupational Information Network, depressive symptoms
were assessed via the Center for Epidemiological Studies Depression Scale. Multilevel linear regression models with
individuals and occupations as levels of analysis were applied to investigate the association between conflicts at work
and depressive symptoms.

Results: Our sample included 2164 employed adults (age: 18–65 years, mean: 49.3, SD: 7.9) in 65 occupations. No
association between conflicts s at work and depressive symptomatology was found (men: b = − 0.14; p = 0.74, women:
b = 0.17, p = 0.72). Risk for depression was mostly explained by individual-level factors like e.g. neuroticism or level of
social resources. The model showed slightly higher explanatory power in the female subsample.

Conclusion: Conflicts at work, assessed as objective job characteristics, were not associated with depressive symptoms.
Possible links between interpersonal conflict and impaired mental health might rather be explained by subjective
perceptions of social stressors and individual coping styles.

Keywords: CES-D, Depressive symptoms, Mental health, Psychosocial work environment, Social conflict, Multilevel
model, O*NET

Background
The working environment and job characteristics have
a crucial influence on well-being and mental health,
which in turn impact work performance and productivity
[1–3]. Given the average duration of working life in the
European Union currently amounts to 36.2 years, meaning
that people spend more than one third of their lives in

employment, it can be assumed that many sources of per-
ceived stress are encountered in the workplace [4, 5].
Therefore, understanding how the social environment at
work can enhance or impair mental health is crucial.
Occupational health research in the last decades has par-
ticularly focused on the dimensions of work demands and
control, drawing on Karasek and Theorell’s demand-
control-model [2, 6–8]. Later amendments have added
another dimension – social support –, leading to the
demand-control-support-model [9, 10]. It is assumed that
impaired mental health and well-being can be found espe-
cially in people holding jobs characterized by high strain
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(high demands but low control) and low social support.
Recent meta-analyses found higher risks for clinical de-
pression [2, 7, 11] and depressive symptoms [6] in people
experiencing job strain, reporting mostly small to medium
effect sizes.
While the demand-control-(support) model provides a

highly valuable measure for important aspects of work
organization, it has been argued that other psychosocial
aspects of the working environment are still understud-
ied [6, 12–15]. This also applies to social conflicts at
work and their possible association with mental health
[16, 17]. The World Health Organization emphasizes the
meaning of interpersonal relations at work for (mental)
health, stressing that poor relations and conflicts with
co-workers or supervisors can increase risk for mental
illness [18]. Interestingly, the original article introducing
the demand-control-model explicitly named social con-
flicts at work as a stressor, stating that job demands in-
clude “psychological stressors involved in accomplishing
the workload, stressors relating to unexpected tasks, and
stressors of job-related personal conflict” [8]. Against
this background, social conflicts can be considered a
stressful work demand, increasing risk of depression.
Social conflicts in the workplace can broadly be de-

fined as a range of interpersonal maltreatment behaviors.
It can include e.g. rude behavior, verbal aggression,
bullying or physical assault [16, 19] and can result in
negative consequences such as increased rates of turn-
over, less productivity and employee satisfaction [20, 21].
The literature supports a link between higher rates of
interpersonal conflict at work and depression, whereas
interpersonal conflict acts as a major stressor. Most in-
vestigations of social conflicts at work focus on occupa-
tions in the service sector, e.g. cashiers, call-center
agents or bus drivers, since these jobs entail a high level
of interpersonal contacts with colleagues and customers
[22]. Somewhat paradoxically, the literature also reports
a high prevalence of social conflict in professions with a
strong focus on caring like nursing [23, 24] or teaching
[25, 26]. Several studies in different work settings re-
ported social conflict at work the single most important
source of perceived stress [17, 27, 28].
A common criticism concerning studies on occupa-

tional mental health refers to the fact that most empir-
ical studies rely on self-reported measures both of
independent and outcome variables [6, 29–34]. There-
fore, individuals in identical jobs can rate the amount of
job stress or, specifically, work-related conflict quite dif-
ferently. This might especially be true for people experi-
encing depressive symptoms, which may influence their
affective assessment of their job and working environ-
ment [32]. Furthermore, only few validated instruments
measuring subjective job-related stressors are available.
To account for this risk of bias, a growing body of

research investigates associations between psychosocial
factors of working environments and mental health by
drawing on objective assessments of occupational infor-
mation, e.g. [30, 35–37]. Rather than broad categories
like “perceived stress”, these assessments could possibly
provide a clearer indication of the actual environmental
conditions that are linked to depression and, therefore,
knowledge on what aspects of the working environment
need changing, allowing for effective prevention strat-
egies [38, 39]. Lastly, previous studies on occupational
mental health have often focused on jobs in the service
sector, using rather small and very specific samples.
More comprehensive investigations using population-
based samples are currently rare, especially in Germany.
Another point of discussion refers to the level and unit

of analysis: It can be argued that occupational stressors
refer to qualities of jobs rather than of individual people
[29, 40–42]. Despite this, most empirical investigations
so far have relied solely on individual-level data. That
said, workers holding the same job, i.e. individuals
nested within jobs, cannot reasonably be regarded as
independent units of analysis, which in turn violates
important assumptions of standard ordinary least
squares (OLS) regression techniques [29]. Ignoring the
potential effect of clustering bears the risk of over-
estimating the importance of regression coefficients
[40]. Therefore, it has been argued that the hierarchical
structure of workers in jobs shall be recognized by
choosing appropriate techniques of analysis like e.g.
multilevel modeling [41, 42].
Several factors have been identified to moderate the

link between psychosocial work characteristics and de-
pressive symptoms. Neuroticism and extraversion have
been found to be linked to depressive symptoms: There
is a strong correlation between neuroticism and in-
creased risk of depression, while high levels of extraver-
sion act as a protective factor against depressive
symptomatology [43–46]. It has been shown empirically
that the negative effect of neuroticism is especially pro-
nounced under stressful conditions, i.e. adversity and
conflictual situations are especially harmful for people
showing high degrees of neuroticism [47]. Social support
from friends or family has been found a protective factor
against depression in several studies (for an overview,
see [48]). Protective effects against depression have also
been found for higher levels of education [49, 50].
The role of gender in the relationship between work-

related psychosocial stressors and mental health is still
inconclusive. While some researchers report stronger ef-
fects of occupational stressors on men’s health [51],
others found the relationship to be stronger in women
[52, 53] or reported no gender differences [6]. Possible
gender differences in the association of work-related
stressors with depressive symptoms might occur for
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different reasons: First, women and men can differ in the
degree of exposure to occupational stressors, namely:
interpersonal conflict. While most studies reported men
and women to be equally affected by conflicts in the
workplace, others found higher rates of exposure among
women (for an overview, see [54]). More detailed investi-
gations revealed that men mostly reported conflicts with
male supervisors, whereas women experience conflicts
both with men and women alike and with both supervi-
sors and colleagues in equal proportions [54]. Women,
however, are more likely to perceive conflictual situa-
tions as sexual harassment [55], which might possibly
overlap with social conflicts. Second, men and women
might differ in their coping strategies, i.e. ways of hand-
ling interpersonal conflict, or in their resources available
for handling stressors at work. It has been shown that,
due to gendered socialization processes, men tend to
cope with stress more instrumentally, while women are
more likely to openly express emotions [17, 56]. Studies
on (occupational) stress have found men to use more
problem-oriented strategies whereas women are, on
average, more emotion-focused [17].
Against this background, this study seeks to investigate

the association between conflict at work and depressive
symptoms, using a large population-based sample com-
prising a variety of different occupations. We hypothesize
that a) higher levels of conflict at work are associated with
increased depressive symptoms, b) the association will be
smaller than in studies using self-report measures of inter-
personal conflict. This is due to the objective assessment
of interpersonal conflict as a feature of occupations in our
study which does not capture different individual percep-
tions of stressors between workers holding the same job.
We further investigate the influence of c) personality
traits, i.e. neuroticism and extraversion, as well as social
resources and education on the association. Neuroticism
is assumed to be linked to increased levels of depression,
whereas extraversion, higher levels of social resources and
education should be associated with decreased depressive
symptoms. Lastly, we seek to investigate possible gender
differences.

Subjects and methods
Participants
We used data from the LIFE-Adult-Study, a population-
based cohort study conducted by the Leipzig Research
Center for Civilization Diseases. 10,000 randomly selected
inhabitants of Leipzig, Germany (aged between 18 and 79
years) completed the baseline-examination between 2011
and 2014. The LIFE-Study aims to investigate the preva-
lence, genetic predispositions and modifiable lifestyle fac-
tors of major civilization diseases such as cardiovascular
diseases, dementia or depression. Physical examinations,
structured interviews and questionnaires were administered

to all participants as part of the baseline assessment.
Pregnancy and insufficient command of the German
language were exclusion criteria. For a detailed descrip-
tion of the study aims and concept, see [57]. The study
included an age- and sex-stratified random sample of
10,000 community-dwelling German-speaking residents
of the city of Leipzig who were randomly drawn from
lists provided by the local registry office. These resi-
dents were sent an invitation letter, containing informa-
tion on the aims and design of the study, and a
response form. If residents did not respond, a reminder
invitation was sent. Non-responders were searched in
public phone directories and contacted by phone. For
residents who refused to participate, residents of the
same age and sex were randomly drawn from the regis-
try office’s lists and invited to participate.
Out of the initial study sample, we excluded cases aged

66 years and older (n = 3249 cases) in order to exclude
individuals who had already retired. Additionally, indi-
viduals who were not working (n = 1446 cases), working
less than 15 h per week (n = 159) or had no information
on current employment status (n = 10) were dropped
from the analyses. We further excluded cases with miss-
ing values on CES-D score (n = 348), LSNS (n = 217),
NEO-16 AM-info on neuroticism/extraversion (n = 318),
education (n = 1) and occupations that could not be
clearly matched with an O*NET-occupation identifier
(n = 42). To avoid bias caused by small groups, observa-
tions were dropped if the respective occupation had less
than 10 incumbents in the dataset (n = 1096 observa-
tions). Finally, we excluded cases with missing values on
the conflict-variables (n = 46 cases) and the lowest quin-
tiles for the variables “frequency of conflict situations”
(n = 427), “dealing with unpleasant or angry people” (n =
167), “dealing with physically aggressive people” (n =
310). The final sample contained 2164 individuals.

Measures
Depressive symptoms
Depressive symptoms were assessed using the Center for
Epidemiologic Studies Depression Scale (CES-D [58]).
This self-report scale comprises 20 items, assessing de-
pressive symptoms such as depressed mood, hopeless-
ness or insecurity during the last week, using a 4-point-
Likert-scale (0 = never/almost none of the time; 3 = most
or all of the time). The score ranges from 0 to 60 points,
with higher values indicating higher levels of current
depressive symptomatology. Drawing on reference values
from comparable population-based samples, a cut-off
value of ≥23 points indicates risk of depression [59].

Individual-level covariates
We included gender and age as individual-level covari-
ates in our analyses. To control for social resources, we
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used information from the short-form of the Lubben
Social Network-Scale (LSNS-6), a measure assessing per-
ceived social resources and support. Questions include
e.g. “How many friends/relatives do you see or hear from
at least once a month?” or “How many friends/relatives
do you feel close to such as that you could call on them
for help?”. Possible scores range from 0 to 30 points,
higher scores indicating higher levels of social resources.
A score below 12 points is considered an indicator of so-
cial isolation [60]. We further controlled for neuroticism
and extraversion as assessed by the NEO-16 Adjective
Measure [61]. Neuroticism and extraversion were
assessed with four and three items, respectively. Partici-
pants rated themselves on a 7-point scale ranging from 1
(disagree strongly) to 7 (agree strongly), with the com-
mon introduction “I see myself as: (e.g. item 5: anxious)”.
We classified education (low, middle, high) based on the
CASMIN-scale (Comparative Analysis of Social Mobility
in Industrialized Nations), which takes into account
general and vocational education [62].

Occupational-level covariates
We used occupational information from the Occupational
Information Network (O*NET) database (version 23.2).
The O*NET-database was developed by the US Depart-
ment of Labor/Employment and Training Administration
(USDOL/ETA) and provides detailed information on a
total of over 900 different occupations within the US-
American labor-market [63]. Data are provided by job
incumbents, supervisors and occupational experts. Com-
parable databases for the German labor market are cur-
rently not available. O*NET data have been used to
measure associations of work-related factors with depres-
sive symptoms [35], cardiovascular disease [30], clinical
depression [36], self-rated health and hypertension [64],
among others. For every type of occupation, a comprehen-
sive set of descriptors is available, including information
on required skills, knowledge, values and activities com-
mon in the respective occupation. Among the section on
worker activities, items assessing the importance and
level/frequency of several types of social interactions in
the workplace are available. Interpersonal conflict is
assessed with three items: frequency of conflict situation;
dealing with unpleasant or angry people; dealing with
physically aggressive people. The three items were com-
bined into one additive “conflict-score” as an overall-
measure of interpersonal conflict in the workplace by
summing up the values of the three respective items.
Cronbach’s alpha was 0.87, indicating a high level of in-
ternal consistency.
Since some occupations experience literally no con-

flictual contacts, observations were grouped into quin-
tiles based on their respective scores in the three
conflict-items. The lowest quintile was then removed

from the analysis sample. To avoid the risk of bias due
to statistical outliers, we excluded occupations with less
than 10 incumbents from the sample.

Statistical analyses
To describe the sample with regard to individual- and
occupational-level characteristics, Chi2- and two-sample
t-tests were used as appropriate. We conducted an
overall-analysis of the complete sample as well as separ-
ate analyses for men and women. Subsequently, we in-
vestigated associations between interpersonal conflict in
the workplace and depressive symptomatology by calcu-
lating a linear multilevel regression model. Multilevel
models are suited for analyzing hierarchically structured
data, e.g. individuals (level 1-units) clustered in occupa-
tions (level 2-units). P-values < 0.05 were considered sig-
nificant, and all models were calculated using maximum
likelihood estimation. Analyses were conducted using
Stata (SE) 13.1. We first fit an empty model (null
model), containing only the random effects of individ-
uals and occupations, to determine the proportion of
differences in depressive symptoms due to different oc-
cupations. In a next step, all individual-level factors are
added to the analysis, resulting in a random intercept-
model. The final model additionally contains individual
and occupational-level covariates. As an indicator for
model-fit, the Akaike information criterion (AIC) is re-
ported for each model, with smaller values indicating
better model-fit.

Results
Table 1 provides a description of independent and
dependent variables. The final sample consisted of 856/
39.6% men and 1308/60.4% women with a mean age of
49.4 (SD: 8.1) and 49.3 years (SD: 7.7) for men and
women, respectively, (nested in 65 distinct occupations.
Each occupation included, on average, 33 workers (mini-
mum: 10, maximum: 252). Mean CES-D-scores were 8.6
(SD: 5.4) for men and 10.8 (SD: 7.6) for women, respect-
ively (overall score: 10.0, SD: 6.9). Women in our sample
had higher values in neuroticism (mean = 3.4 vs. 3.0 in
men, P < 0.001) and extraversion (3.8 vs. 3.6 in men; P <
0.001). Women reported slightly higher levels of social
support (mean score: 17.5 vs. 17.3 in men, respectively,
p = 0.38), however, differences were not significant. Only
1.85% of respondents reported a low level of education.
More women than men had a middle level of education
(67.8 vs. 52.2%), while men more often belonged to the
highest education-category (40.4 vs. 30.7% in women;
P < 0.001). No age differences were found in our sample.
Women had slightly more contact with physically ag-

gressive or angry people and higher overall-values for
interpersonal conflict. No gender differences were found
with regard to frequency of conflictual contact.
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To illustrate different amounts of interpersonal con-
flict in specific occupations, examples of jobs with high-
est/lowest values in the respective types of contact are
given in Table 2.
Interpersonal conflicts were especially common in oc-

cupations entailing care work, e.g. nurses/hospital staff,
but also jobs in the education or service sector. Lowest
values were found in various types of office/administra-
tive jobs and engineering professions.
The results of an overall-multilevel linear regression

model with gender as a covariate are presented in Table 3.
The likelihood-ratio-test confirmed the superiority of the
multilevel model over OLS-regression (P < 0.001). Only a
small proportion of variance (2.8%) in depressive symp-
tomatology could be explained by differences between oc-
cupations, as indicated by the intraclass correlation
coefficient (ICC, null model). This implies that variation
in depressive symptomatology is for the most part due to
differences between individuals, with a small level of vari-
ation explained by differences between occupations.
Women had higher levels of depressive symptoms

than men (b = 1.2; 95% CI: 0.66–1.74; Model 1). Depres-
sive symptoms were reduced in people reporting higher

levels of social resources (b = − 0.23; 95% CI: − 0.28; −
0.18). Neuroticism was associated with increased depres-
sive symptomatology, while higher levels of extraversion
were linked to reduced depressive symptoms. No age
differences were found. Education was linked to reduced
risk of depressive symptoms, however, only for the high-
est level of educational attainment. Variation between
jobs, indicated by the standard deviation of the random
intercept, decreased from 1.14 to 0.51, indicating little
variation of depressive symptoms between jobs.
In Model 2, we investigated associations between

occupational-level covariates and depressive symptoms.
The amount of conflictual contact was not linked to
depressive symptoms (b = 0.19; 95% -0.31; 0.68). The
intercept was 7.45 (95% CI: 4.86; 10.04). Associations
with individual-level variables remained unchanged.
Given the slightly smaller AIC-value, Model 1 should be
considered the better-fitting model, i.e. the inclusion of
interpersonal conflict does not improve the explanatory
power of the model.
Tables 4 and Table 5 report the results of separate

regression models for men and women. In the male sub-
sample, 0.8% of variation in depressive symptoms could

Table 1 Sample description (overall/by gender)

Total (n = 2164) Men (n = 856) Women (n = 1308) P-value*

Variable mean/% SD mean/% SD mean/% SD

Age 49.3 7.9 49.4 8.1 49.3 7.7 0.924

Education low (%) 1.9 2.3 1.5 P < 0.001

Education middle (%) 63.6 57.2 67.8

Education high (%) 34.5 40.4 30.7

Social resources 17.5 5.0 17.3 5.1 17.5 4.9 0.385

Neuroticism 3.2 1.1 3.0 1.1 3.4 1.2 P < 0.001

Extraversion 3.7 1.3 3.6 1.2 3.8 1.3 0.004

Interpersonal conflict 2.8 0.4 2.8 0.4 2.9 0.5 P < 0.001

Frequency. of conflictual contact 3.3 0.5 3.3 0.4 3.3 0.5 0.197

Dealing with physically aggressive people 1.8 0.5 1.7 0.5 1.8 0.5 P < 0.001

Dealing with angry people 3.4 0.5 3.3 0.5 3.5 0.5 P < 0.001

Depressive symptoms (CES-D-score) 10.0 6.9 8.6 5.4 10.8 7.6 P < 0.001

n = 2164; age reported in years; education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-classification categories
low, middle, and high; neuroticism and extraversion assessed by the NEO-16-AM; social resources assessed by the Lubben Social Network Scale; CES-D = Center
for Epidemiological Studies Depression Scale; * p-values based on Chi2- and two-sample t-tests, as appropriate

Table 2 Examples of occupations with high/low values of interpersonal conflict

Job variable Highest values Lowest values

Dealing with angry people Policemen, educators, teachers, cashiers, nurses IT-engineers, research fellows, manufacturing, architects,
office/administrative staff, cosmeticians/hairdressers

Dealing with physically
aggressive people

Policemen, tram/public transport drivers, (geriatric)
nurses, teachers

Engineers, IT-sector, carpenters, architects

Frequency of conflict situation (Geriatric) nurses, educators, teachers, lawyers,
sales representatives

Lab assistants, kitchen aids, carpenters, office/administrative
staff, commercial employees

Examples of jobs with lowest/highest values of interpersonal conflict on the job (2nd / 5th quintile, respectively, due to exclusion of lowest quintile)
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Table 3 Results of multilevel linear regression to assess depressive symptomatology (CES-D), total sample (n = 2164)

Variable Null model Model 1 Model 2

coeff. 95% CI coeff. 95% CI coeff. 95% CI

Individual level

Intercept/constant 9.84 9.51; 10.14 7.53 4.70; 10.35 7.14 4.86; 10.04

Female gender 1.20 0.66; 1.74 1.19 0.56; 1.46

Age 0.00 −0.04; 0.03 0.00 −0.03; 0.02

Education: middle −1.84 −3.68; 0.01 −1.84 −3.21; 0.01

Education: high (ref: low) −2.61 −4.49; −0.72 −2.60 −4.04;-1.12

Social resources −0.23 −0.28; − 0.18 −0.23 − 0.28; − 0.19

Neuroticism 2.55 2.33; 2.77 2.55 2.29; 2.67

Extraversion −0.37 −0.56; − 0.17 −0.37 − 0.53; − 0.20

Occupational level

Interpersonal conflict 0.14 −0.60; 0.83

Random effects

Intercept SD 1.14 0.57; 1.28 0.51 0.24; 1.03 0.50 0.18; 0.86

ICC 0.028 0.008 0.007

Log Likelihood − 7233.77 − 6888.12 −6888.041

LR-Test Chi2 = 23.30; P < 0.001 Chi2 = 4.42; P = 0.018 Chi2 = 4.23; P = 0.020

AIC 14,473.54 13,796.23 13,798.08

CI confidence interval; SD standard deviation; education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-classification
categories low, middle, and high; neuroticism and extraversion assessed by the NEO-16-AM; social resources assessed by the Lubben Social Network Scale; CES-D
Center for Epidemiological Studies Depression Scale; significant associations presented in bold type

Table 4 Results of multilevel linear regression to assess depressive symptomatology (CES-D) in men (n = 856)

Variable Null model Model 1 Model 2

coeff 95% CI coeff 95% CI coeff 95% CI

Individual level

Intercept/constant 8.65 8.26; 9.05 7.91 4.52; 11.31 8.30 4.20; 12.20

Age 0.03 −0.01; 0.07 0.03 −0.01; 0.07

Education: middle −1.57 −3.71; 0.56 −1.60 −3.71; 0.56

Education: high (ref: low) −2.08 −4.25; 0.08 −2.09 −4.26; 0.07

Social resources −0.20 −0.26; − 0.13 −0.20 − 0.27; − 0.13

Neuroticism 1.86 1.56; 2.17 1.86 1.55; 2.16

Extraversion −0.26 −0.55; 0.02 −0.26 − 0.54; 0.02

Occupational level

Interpersonal conflict −0.14 −0.98; 0.69

Random effects

Intercept SD 0.50 0.11; 2.23 1.67*10−6 4.67*10−9; 0.00 3.63*10−7 0.00; 0.00

ICC 0.008 1.24*10−13 5.81*10−15

Log Likelihood − 2657.96 − 2549.59 −2549.53

LR-Test Chi2 = 0.55; P = 0.229 Chi2 = 0.00; P = 1.00 Chi2 = 0.00; P = 1.00

AIC 5321.93 5117.17 5119.06

CI confidence interval; SD standard deviation; education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-classification
categories low, middle, and high; neuroticism and extraversion assessed by the NEO-16-AM; social resources assessed by the Lubben Social Network Scale; CES-D
Center for Epidemiological Studies Depression Scale; significant associations presented in bold type
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be explained by differences between occupations (null
model). Multilevel regression was not superior to OLS
regression, as indicated by the likelihood ratio test (p <
1.00). When entering individual-level factors (Model 1),
social resources (b = − 0.2, 95% CI: − 0.26; − 0.13) and
neuroticism (b = 1.86; 95% CI: 1.56; 2.16) were associated
with depressive symptoms. Interpersonal conflict at
work did not explain differences in depressive symptom-
atology (Model 2; = − 0.14; 95% CI: − 0.98; 0.69).
Differences between occupations explained 1.9% of

differences in depressive symptomatology in women
(Table 5, null model). High levels of education and
social resources were linked to lower levels of depressive
symptoms (Model 1; b = − 3.34; 95% CI: − 6.25; − 0.34 and
− 0.27; 95% CI: − 0.34; − 0.19, respectively). Neuroticism
was associated with more, extraversion with less depressive
symptoms. When entering occupational-level covariates,
the regression coefficients did not change, interpersonal
conflict was not associated with depressive symptoms in
women (b = 0.17; 95% CI: − 0.80; 1.14). However, the likeli-
hood ratio test indicated the superiority of a multilevel
approach over OLS regression for the female subsample. In
both subsamples, adding information on interpersonal con-
flict did not improve the quality of the model, as indicated
by the AIC favoring Model 1 both for men and women.

Discussion
Social conflict at work, as an objective job characteristic,
was not associated with depressive symptomatology

across 65 occupations in a large population-based sam-
ple. Differences in level of depressive symptoms were
mainly explained by individual-level factors. The results
do not confirm our hypothesis that social conflict at
work is associated with higher levels of depressive symp-
toms. Some possible explanations for these findings are
discussed below.
A possible interpretation is that job titles alone are too

imprecise as indicators to be used in studies on occupa-
tional mental health: Jobs within the same occupation
can vary largely between organizations, employers etc.
regarding social relationships or the amount of conflict
experienced [29, 65]. Regarding the small amount of
variance due to occupational titles, more precise defini-
tions of jobs or restriction to specific occupations might
prove useful [38]. Conflicts at work were especially
common among nurses, teachers or other professions in
the service sector in our sample, corroborating existing
evidence [23–26].
Since our analyses relied on cross-sectional data, we

cannot rule out a possible selection bias/healthy-worker-
effect, i.e. people with impaired mental health are prob-
ably less likely to work in occupations characterized by
high levels of conflict.
Another possible explanation for why we did not find

an association between work-related conflict and depres-
sive symptoms points towards the assessment of inter-
personal conflict in our study: While the majority of
studies on occupational mental health uses subjective

Table 5 Results of multilevel linear regression to assess depressive symptomatology (CES-D) in women (n = 1308)

Variable Null model Model 1 Model 2

coeff. 95% CI coeff. 95% CI coeff. 95% CI

Individual level

Intercept/constant 10.75 10.18; 11.33 10.59 6.46; 14.72 10.06 4.96; 15.16

Age −0.03 −0.07; 0.02 −0.03 −0.07; 0.02

Education: middle −2.23 −5.07; 0.62 −2.21 −5.06; 0.63

Education: high (ref: low) −3.34 −6.25; −0.43 −3.33 −6.24;-0.42

Social resources −0.27 −0.34; − 0.19 −0.27 − 0.34; − 0.19

Neuroticism 2.93 2.63; 3.24 2.94 2.63; 3.24

Extraversion −0.32 −0.59; − 0.06 −0.32 − 0.59; − 0.06

Occupational level

Interpersonal conflict 0.17 −0.80; 1.14

Random effects

Intercept SD 1.05 0.53; 2.08 0.65 0.28; 1.49 0.63 0.27; 1.50

ICC 0.019 0.010 0.001

Log Likelihood − 4500.89 − 4280.40 −4280.34

LR-Test Chi2 = 6.87; P = 0.004 Chi2 = 3.40; P = 0.032 Chi2 = 3.05; P = 0.040

AIC 9007.77 8578.80 8580.68

CI confidence interval; SD standard deviation; education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-classification
categories low, middle, and high; neuroticism and extraversion assessed by the NEO-16-AM; social resources assessed by the Lubben Social Network Scale; CES-D
Center for Epidemiological Studies Depression Scale; significant associations presented in bold type
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measures to assess work-related relationships or
stressors, we relied on an objective measure, using a
database including detailed evaluations of various as-
pects of work. The objective assessment of interpersonal
conflict, however, might have contributed to the non-
significant association. It is possible that an association
would have been detected if subjective measures of job
features had been used. Subjective assessments include
individual perceptions of stressors such as interpersonal
conflict at work, which might mediate the influence of
occupational stressors [16, 41]. In other words: Objective
job characteristics may be similar for all incumbents of
an occupation, subjective perceptions and coping styles
are not [66]. Expert ratings or average values of job char-
acteristics for specific groups of workers might serve as
more objective measures of workplace factors, but they
might also capture less information about actual differ-
ences between individual working conditions [33]. This
line of interpretation is supported by similar findings
from the Whitehall II-study: Self-report measures of job
strain were linked to depressive symptoms, whereas ob-
jective indices of job strain (i.e. expert ratings) were not
[37]. A comprehensive review by van der Doef and Maes
assessed studies testing the demand-control-(support)
model and possible associations with mental health [67].
While overall there was much support for an association
between job strain and impaired mental health when
self-report measures were used, none of the studies in
which job characteristics were assessed independently of
the outcome measure supported a link with depressive
symptoms. In a German study based on pension insur-
ance data, conflicts in the workplace were found to be
associated with higher likelihood of a depression diagno-
sis both in men and women [36]. However, this sample
included only workers with a rehabilitation diagnosis,
therefore excluding healthy cases and those with sub-
clinical depressive symptoms. Comparisons between
these findings and our study should be made with
caution.
Individual-level covariates in our study mostly showed

the expected association with depressive symptoms.
Higher levels of neuroticism were associated with higher
levels of depressive symptoms, higher levels of extraver-
sion were linked to less depressive symptoms but only in
women. Women reported more depressive symptoms
than men, corroborating existing gender differences in
the prevalence of depressive symptoms [68]. Men and
women with higher levels of social resources reported
less depressive symptoms. Social resources might be
protective for mental health in general or ameliorate the
impact of stressful events, e.g. from conflictual experi-
ences in the workplace. This finding is in line with previ-
ous studies reporting a buffering effect of social
resources on the impact of work-related stress [69, 70].

Higher levels of education were linked to less depressive
symptoms, but only in women. Education can be under-
stood as a form of personal capital or resource, enabling
people to succeed e.g. in working contexts and to pursue
personal goals [50]. Moreover, education can impact
mental health indirectly since it generally enables access
to higher-level jobs and higher income. This, however,
was true only for the highest level of education and only
for the female subsample, implying that education is
protective against depressive symptomatology only be-
yond a certain threshold. Overall, our model was more
appropriate for the female than for the male subsample,
as indicated by likelihood ratio-tests and ICC. This
might be due to less variation between occupations in
the male subsample, leading to less explanatory power of
the model.

Strengths and limitations
One strength of our study is the use of objective mea-
sures of job qualities as included in the O*NET, provid-
ing a valuable measure of occupational characteristics.
Since the information on work characteristics in the
O*NET are assessed by incumbents and job experts, re-
spectively, it provides a valuable measure of interper-
sonal relationships in different occupations that is
meaningful to interpret. Many studies in occupational
health psychology share the common problem that spe-
cific instruments or questionnaires on job stressors are
more adequate for certain occupations than for others
[38], a risk that can – at least partially – be avoided
when using information from the O*NET database.
Comparable studies are rare in Germany and similar da-
tabases for the German workforce are not available so
far. We used a large, population-based sample including
a wide range of occupations, making the sample less se-
lective than those in many previous studies. It has been
pointed out that of the vast variety of occupations, only
few have been studied in detail regarding their associa-
tions with mental health and depression [71].
We chose a multilevel framework for our research

question based on theoretical grounds, since the qual-
ities we wanted to investigate were assessed as features
of jobs rather than of people. As a more technical indi-
cator, the likelihood ratio test confirmed the nested
structure of the data, indicating the superiority of a
multilevel approach over OLS regression. A growing
body of literature in the field of occupational mental
health confirms this approach, reporting, on average,
smaller associations than those found in OLS regressions
and little variation between occupations [14, 29, 37, 40].
We restricted our analysis sample to people who ex-

perience at least a certain amount of interpersonal con-
flict at work by excluding the lowest quintile of values
for the respective job characteristics. This might make
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our results more robust against statistical outliers and
give a more accurate impression of the association be-
tween interpersonal conflict and depressive symptoms.
Certain limitations need to be addressed when inter-

preting our findings. First, since our study relies on
cross-sectional data, no conclusions about causality can
be drawn. Unfortunately, some potentially valuable in-
formation was not included in the LIFE-Adult baseline
assessment, for example on the duration the subjects
had been employed in the respective occupations. It
might be possible that e.g. long periods of working in an
occupation with high levels of interpersonal conflict may
indeed raise the risk for depression. Then again, job ex-
periences and histories of employment might provide
useful resources and coping strategies which could pos-
sibly protect against work-related stressors. These ques-
tions, however, cannot be answered within the current
study. Moreover, our data did not contain information
on job involvement or employees’ motivation as a poten-
tial moderating factor. However, comparable studies
found little [72] or no support [73, 74] for job involve-
ment having any influence on depressive symptoms or
other mental health outcomes, therefore, the impact of
this factor seems negligible.
Unfortunately, a substantial part of the original sample

was lost due to missing values in the explanatory vari-
ables. However, a non-responder analysis revealed no
differences in depressive symptomatology between re-
sponders and non-responders; therefore, this should not
have influenced the results in a substantial way.
Lastly, a possible limitation arises from applying occu-

pational information from a US-American database to a
study sample from Germany. Since the O*NET data
refer to the US-American labor market, slight differences
regarding e.g. responsibilities, work context and social
contacts made at work might occur between the same
occupations in the US and Germany, respectively.
However, since the O*NET data have previously been
used in other health-related studies conducted in
Germany [36, 75, 76], these possible differences
should be negligible.

Conclusions
This study contributes to the literature on occupational
factors and depressive symptoms using multilevel ana-
lyses. As in many comparable studies investigating the
link between certain job aspects and mental health using
individual- and job-level information, the association is
not significant and job-level factors account for only lit-
tle variance in depressive symptomatology. Our findings
suggest that the association of interpersonal conflict at
work and depressive symptoms does not differ between
occupations. It can be assumed that approaches focusing
only on the individual level of analysis via e.g. self-report

measures tend to report more and stronger associations
with depressive symptoms. A reason for this might be
that it is less the objective job feature than rather
people’s individual perception of their job, i.e. cognitive
and affective assessments of job characteristics, that are
associated with depressive symptoms. If this was the
case, strategies for prevention should especially focus on
employees’ perceptions of their jobs, promotion of
psychosocial resources and individual assessments of
oneself and the workplace. Against this background,
further discussions on the possible factors of jobs that
are associated with depressive symptoms should put a
stronger focus on methodological questions and possible
ways of conceptualizing research questions. This could
help to disentangle the pathways through which individ-
ual and job-related factors impact workers’ mental
health.
The role of psychosocial aspects of employment and

possible links to depression is still inconclusive. It can be
argued that specific stressors in the workplace are more
amendable to change than global frameworks like “work
stress” or “job strain”, therefore, further research ad-
dressing aspects like social relations in the workplace is
highly warranted. Future investigations should be more
precise about questions of operationalization and meth-
odology: Does the study assess features of jobs or rather
subjective perceptions of occupational environments, the
latter reflecting both the stressor and its evaluation by
the incumbent? Further research taking into account
occupations and/or organizations which employees are
nested in can shed more light on the factors that pose a
danger to mental health.
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2.3 Early Retirement and Depressive Symptoms  
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symptomatology in early retirees associated with reason for retirement - Results from the 

populationbased LIFE-Adult-Study. Frontiers in Psychiatry. 11, 565442  

  

Abstract  

Background: Transition from employment to retirement is regarded a crucial event. However, there is 

mixed evidence on associations between retirement and mental health, especially regarding early 

retirement. In Germany, cases of early retirement due to ill health – particularly, mental ill health – are 

increasing. Therefore, we investigated the association between early retirement and depressive 

symptoms, including information on different types of early retirement.   

Methods: We analyzed data from 4,808 participants of the population-based LIFE-Adult-Study (age: 

40-65 years, 654 retired, 4,154 employed), controlling for sociodemographic information, social 

network, pre-existing health conditions and duration of retirement. Depressive symptoms were assessed 

using the Center for Epidemiological Studies Depression Scale. Regression analysis using entropy 

balancing was applied to achieve covariate balance between retired and employed subjects.  

Results: We found no overall-differences in depressive symptoms between employed and retired 

persons (men: b = -.52; p = 0.431; women: b = .05; p = .950). When looking at different types of early 

retirement, ill-health retirement was linked to increased depressive symptoms in women (b = 4.68, 95% 

CI = 1.71; 7.65), while voluntary retirement was associated with reduced depressive symptoms in men 

(b= -1.83, 95% CI = -3.22; -.43) even after controlling for covariates. For women, statutory retirement 

was linked to lower depressive symptomatology (b = -2.00, 95% CI = -3.99; -.02).  

Conclusion: Depressive symptomatology among early retirees depends on reason for retirement: For 

women, ill-health retirement is linked to higher levels of depressive symptoms. Women who retire early 

due to ill-health constitute a risk group for depressive symptoms that needs specific attention in the 

health care and social security system.   

For full-text, please see page 50.  
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Background: Transition from employment to retirement is regarded a crucial event.
However, there is mixed evidence on associations between retirement and mental health,
especially regarding early retirement. In Germany, cases of early retirement due to ill health—
particularly, mental ill health—are increasing. Therefore, we investigated the association
between early retirement and depressive symptoms, including information on different types
of early retirement.

Methods:We analyzed data from 4,808 participants of the population-based LIFE-Adult-
Study (age: 40–65 years, 654 retired, 4,154 employed), controlling for sociodemographic
information, social network, pre-existing health conditions, and duration of retirement.
Depressive symptoms were assessed using the Center for Epidemiologic Studies
Depression Scale. Regression analysis using entropy balancing was applied to achieve
covariate balance between retired and employed subjects.

Results: We found no overall-differences in depressive symptoms between employed
and retired persons (men: b = −.52; p = 0.431; women: b = .05; p = .950). When looking at
different types of early retirement, ill-health retirement was linked to increased depressive
symptoms in women (b = 4.68, 95% CI = 1.71; 7.65), while voluntary retirement was
associated with reduced depressive symptoms in men (b= −1.83, 95% CI = −3.22; −.43)
even after controlling for covariates. For women, statutory retirement was linked to lower
depressive symptomatology (b = −2.00, 95% CI = −3.99; −.02).

Conclusion: Depressive symptomatology among early retirees depends on reason for
retirement: For women, ill-health retirement is linked to higher levels of depressive
symptoms. Women who retire early due to ill-health constitute a risk group for
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depressive symptoms that needs specific attention in the health care and social
security system.

Keywords: Center for Epidemiologic Studies Depression Scale, depressive symptoms, mental health, early
retirement, pension, population-based study

INTRODUCTION

Retiring from employment is considered a crucial event, affecting
social relationships and roles, daily activities, and possibly various
health outcomes (1–3). However, evidence on associations
between retirement and mental health remains inconclusive (4–
7). This applies particularly to early retirement, i.e., withdrawal
from the labor force before reaching the country-specific
statutory retirement age. One possible explanation for the
mixed results on associations between early retirement and
mental health is that most existing studies focus on one specific
type of retirement (e.g., retirement due to ill-health or due to
layoffs) and/or do not assess different reasons for retirement (2, 8,
9). Comprehensive investigations simultaneously considering
mental health in different subtypes of retirees are currently rare,
especially in Germany.

Knowledge on the health situation of different types of
retirees, however, is crucial e.g., for the design of effective
prevention and treatment strategies. Information on mental
health of different subgroups of retired people is also valuable
for the design of effective policy tools. Many welfare systems
currently rely on financial incentives in order to encourage
people to stay in the labor force; however, these kinds of
incentives might not yield the desired effects if workers retire
early involuntarily, e.g., due to health impairments (10–12).

In the face of demographic changes and increased life
expectancy, policy makers in several Western countries have
implemented different strategies to reduce pathways into early
retirement in order to prolong individual careers and increase
the share of older employees in the workforce (11, 13, 14). This
also applies to Germany, where the statutory retirement age has
been increased to currently 65 years and 7 months for people
born in or after 1964 and will be raised further until the age of 67
years in the year 2029. Furthermore, replacement rates were
successively lowered and subsidies for private pension provisions
were introduced (15). Despite these political measures and a
noticeable increase in the average retirement age, evidence from
cross-national studies indicates that retirement transitions in
Germany still occur earlier than in other countries like e.g.,
England or Japan (16).

Ill-health was repeatedly found to be one of the main factors
raising the probability of early retirement (2, 4, 8, 10, 14, 17, 18).
Depression, among other mental disorders, constitutes a
particularly relevant reason for early retirement (2, 17–19).
According to data from the German pension insurance, claims

to disability pension due to psychiatric disorders have been
increasing continuously during the last years from 20.1% in
1996 to 42.7% of all claims in 2018 (20). Currently, depressive
episodes constitute the 3rd most important reason for sick leave
days (21). On average, sick leave due to mental ill health lasts
26.1 days. Evidence from Germany revealed that sick leave due to
depression is a significant predictor for early retirement (22).
This highlights the crucial role of mental health in maintaining
work ability and prolonging individual careers. Studies from
Scandinavian countries found depression and depressive
symptoms to be associated with disability pension due to
mental ill-health, but also with retirement due to somatic
causes and non-illness-based retirement (17, 18). Depression
often occurs as a recurring disease, which is one reason why it
can severely disrupt labor force participation (23). Representative
data from Germany estimate a share of 60-75% of all cases of
depression being recurring depressive disorders (24).

Disability benefits can be granted for those workers having
contributed to the statutory pension insurance who have become
unable to pursue gainful employment due to ill health or
disability. These benefits are only granted if employment
capacity cannot be regained through e.g., means of medical
rehabilitation and if the applicant is unable to perform any
kind of paid work he or she can reasonably follow (25).
Receiving a disability pension therefore comes with many
preconditions. In 2018, 43% of all applications were denied
(20). However, receipt of disability pensions is at least somewhat
selective, since not all workers in Germany contribute to the
statutory pension insurance; moreover, some people—although
maybe suffering from ill-health—might rather look for a less
demanding occupation, reduce working hours or leave the
working environment through other exit routes, e.g., by becoming
a homemaker.

Aside from health reasons, prematurely leaving the work
force can occur voluntarily or due to other reasons, e.g., layoffs
or corporate reorganization. Voluntariness of the transition from
employment to retirement has been found a crucial factor
impacting mental health of retirees, with people retiring
involuntarily experiencing higher levels of depressive symptoms
and other mental health problems than employees retiring
voluntarily or because they reached the statutory retirement age
(7, 26–28). This is likely because involuntary early retirement
severely affects personal retirement plans and comes with financial
losses and increased uncertainty (29, 30). Moreover, the
skills and experiences of older workers might not easily be
transferrable to other occupations, reducing the chance for
reemployment (7).

By comparison, people who describe their retirement status as
“voluntary” can be expected to report better mental health. As
retirement was actively chosen, the transition was likely

Abbreviations: ANOVA, analysis of variance; CASMIN, Comparative Analysis of
Social Mobility in Industrial Nations; CES-D, Center for Epidemiologic Studies
Depression Scale; CI, confidence interval; LSNS-6, Lubben Social Network Scale;
SD, standard deviation.
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anticipated and planned, i.e., people deciding to retire voluntarily
should be more open to the new experiences and changes that
retirement can entail than people who continue to work until the
statutory retirement age (26, 31). Several studies investigating the
reasons for early retirement found the wish to enjoy life while
still being in good health an important factor (32, 33). Moreover,
voluntarily leaving the labor force prematurely requires some
sort of personal wealth and assets to rely upon. Therefore, it is
reasonable to assume that people actively choosing to retire early
can draw upon personal resources for retirement. Several studies
found voluntary early retirement to be linked to improved
mental health and health satisfaction, although the association
tended to diminish over time (7, 29, 34).

Although the statutory retirement age in Germany currently
amounts to 65 years, certain exceptions apply for employees who
entered the labor market early in life and contributed to the
statutory pension insurance for at least 45 years, offering the
possibility to retire at the age of 63 at full benefit receipt. Special
regulations also apply to certain occupational groups, allowing
e.g., police officers, soldiers or miners to retire at an earlier age.
As outlined above, different reasons for retirement have been
found to relate differently to mental health. Therefore, statutory
early retirees should be carefully differentiated from those who
retired due to specific reasons.

Evidence on possible gender differences concerning the
association between mental health and early retirement remains
inconclusive, partly because previous studies often exclusively
focused on men’s retirement (35). Drawing on traditional societal
norms emphasizing the role of employment for men’s identities,
it has been suggested that prematurely exiting the labor force
might be an especially stressful experience for men, resulting in
higher levels of psychological distress than in women who retire
early (36). However, given the higher labor force attachment of
younger cohorts of women and the changing of gender roles, it
has to be questioned whether this assumption still holds true.
Possible gender differences might prevail regarding both reasons
for retirement and mental health in retirement (28). Previous
studies on reasons for retirement found caring duties for a spouse
or other family members to be more important for women’s
retirement decision thanmen’s (37, 38). While the overall-rates of
retirement due to disability have been decreasing in Germany
during the last decades, the share of women receiving a disability
pension has increased continuously, partly due to the increased
labor force participation of women (39). Lastly, the overall-
prevalence of depression is consistently reported higher in
women than in men (40). These factors highlight the need for
gender-specific information on the association of early retirement
and mental health.

Against this background, it can be assumed that different
reasons for retirement relate differently to mental health. We
therefore hypothesize that a) ill-health related retirement is
linked to increased depressive symptomatology, while b)
voluntary early retirement is associated with less depressive
symptoms. Involuntary early retirement is assumed to be
linked to increased depressive symptomatology c). For early
retirement due to reaching the statutory retirement age, i.e.,

where none of these reasons apply, we suspect no association
with depressive symptoms d). To investigate possible gender
differences in the association of early retirement and depressive
symptoms, all analyses were conducted separately for men and
women e).

MATERIALS AND METHODS

Participants
Data were drawn from the LIFE-Adult-Study, a population-
based cohort study conducted by the Leipzig Research Center
for Civilization Diseases; 10,000 randomly selected citizens of
Leipzig, Germany aged between 18 and 79 years completed the
baseline examination between 2011 and 2014.

The LIFE-Study aims to investigate the prevalence, genetic
predispositions, and modifiable lifestyle factors of major
civilization diseases such as cardiovascular diseases, dementia,
or depression. The baseline assessment consisted of physical
examinations, structured interviews, and questionnaires which
were administered to all participants. Pregnancy and insufficient
command of the German language were exclusion criteria. For a
detailed description of the study aims and concept, please see
(41). The study included an age- and sex-stratified random
sample of 10,000 community-dwelling German-speaking
residents of the city of Leipzig who were randomly drawn
from lists provided by the local registry office. These residents
were sent an invitation letter, informing them about the aims and
design of the study, and a response form. Residents who did not
respond were sent a reminder invitation. Non-responders were
searched in public phone directories and contacted by phone.
For residents who refused to participate, residents of the same
age and sex were randomly drawn from the registry office’s lists
and invited to participate. The study was approved by the
responsible ethics board of the Medical Faculty of the University
of Leipzig. All participants provided written informed consent to
participate prior to enrolment.

Of the initial sample, we excluded cases younger than 40 and
older than 65 years (n = 3,561) in order to exclude cases that had
already left the labor market due to old-age retirement or who
were too young to be reasonably compared to early retirees;
however, there was only one observation younger than 40 years
in early retirement. Observations were further excluded if they
were neither in employment or retirement (e.g., homemakers,
unemployed, on maternal leave; n = 772) or if information was
missing on social network (n = 308), net equivalent income
(n = 92), job status (n = 10), severe preexisting health conditions
(n = 71), type of retirement (n = 5), or depressive symptoms (n =
373). The final sample thus consisted of 4,808 individuals.

Measures
Depressive Symptoms
Depressive symptoms were assessed using the German version of
the Center for Epidemiologic Studies Depression Scale [CES-D
(42)]. This self-report scale consists of 20 items, assessing
symptoms such as depressed mood, hopelessness, or insecurity
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during the last week, using a 4-point-Likert-scale (0 = never/
almost none of the time; 3 = most or all of the time). Possible
scores range from 0 to 60 points, with higher values indicating
higher levels of current depressive symptomatology. Reference
values from comparable population-based samples suggest a cut-
off value of ≥ 23 points as an indicator for risk of depression (43).

Early Retirement
We investigated observations up to 65 years of age since this
represents the legal retirement age in Germany to date. The age
of 65 has long served as a benchmark in the German retirement
system and is also often chosen for research conducted in other
countries as an indicator for “on-time” or statutory retirement,
making it feasible to embed our results in a wider international
context. Due to certain exceptions in the German pension system
(see Background), a certain amount of statutory early retirees is
likely to be included in the sample, despite the focus on other
subtypes of early retirement. This category is to be differentiated
from voluntary early retirement: while statutory early retirees
worked in their respective jobs until the statutory retirement age,
voluntary early retirees exit the labor market prematurely. These
early retirees usually rely upon personal assets like e.g., private
pension insurance plans in old age or made additional voluntary
contributions to the statutory pension insurance during their
employment career, allowing for an early withdrawal from the
labor force.

In LIFE-Adult, different types of retirement were identified by
asking the question “which of the following best describes your
situation?” if participants indicated having retired, with the
following response categories: retirement due to reaching the
statutory retirement age; early retirement due to ill-health;
voluntary early retirement; involuntary retirement due to
operational circumstances; involuntary retirement due to other
reasons. We combined the last two options, resulting in the
categories: employed; statutory retirement; retirement due to ill-
health; voluntary early retirement; involuntary early retirement.

Other Covariates
We included gender, age, and marital status (married or living in a
partnership vs. single, divorced, or widowed) as covariates.
Moreover, we included education as measured by the CASMIN-
scale [Comparative Analysis of Social Mobility in Industrial
Nations (44)], net equivalent income, and job status (high/
middle/low) as sociodemographic characteristics. Categorization
of jobs was conducted using a scoring algorithm for the
measurement of socioeconomic status in epidemiological studies
which is based on the International Socio-Economic Index of
Occupational Status [ISEI; (45)]. Further, we included information
on participants’ social network using the short form of the Lubben
Social Network Scale (LSNS-6). The LSNS-6 is a measure widely
used for the assessment of social engagement and perceived social
support, containing questions like: “howmany relatives/friends do
you see or hear from at least once a month?; how many relatives/
friends do you feel close to such that you could call on them for
help?”. Scores range from 0 to 30, with higher values indicating
higher levels of social engagement. To control for pre-existing
health conditions, we included information on lifetime diagnoses

of diabetes, myocardial infarction, or stroke, since these conditions
were repeatedly found to increase the propensity of early
retirement (46–48). Other conditions reported to be related to
early retirement (cancer, arthritis, multiple sclerosis) were not
investigated due to high numbers of missing values. If participants
described themselves as retired, information on duration of
retirement was included in the analyses.

Statistical Analyses
Comparisons between groups were conducted using Chi²-tests
and one-way ANOVA as appropriate. We investigated the
association of different types of early retirement and depressive
symptoms by means of multivariate linear regression, calculating
separate models for men and women, with a p-value < 0.05
indicating significance. Analyses were conducted using Stata 16.0
(SE). A weighting factor provided within the LIFE-data was used
to adjust the age- and gender distribution to the German
population in 2011 (1st year of baseline assessment). To
precisely identify the links between different types of early
retirement and depressive symptoms, we first matched retired
and employed cases on a set of covariates, namely: age, gender,
partnership status, education, job level, net equivalent income,
social network size, and pre-existing health conditions. We used
entropy balancing to reweigh a matrix of control observations,
i.e., employed participants (49). Weighting control observations
is performed to achieve maximum comparability between
treatment- (i.e., retired) and control observations, even in cases
where treatment- and control group differed in covariates before
the treatment. This method is more effective than other matching
approaches like e.g., propensity score matching since control
observations are re-weighted to fulfill pre-specified assumptions
like equal means and variances of covariates as in the treatment
group (50). Unlike other matching techniques, this algorithm
allows to use all available observations in the sample without
discarding cases that cannot be matched to a control observation
(49). Entropy balancing is a non-parametric approach that takes
selection of observations based on time-invariant unobserved
variables into account (51). To ensure robustness of our findings,
we repeated our analyses using propensity score matching,
leading to highly comparable results (not shown).

RESULTS

Descriptive Analyses
Among the 4,808 observations, 654 (13.6%) had already left the
labor force (men vs. women: 39.8/60.2%). This group included
104 (15.9%) cases of early statutory retirement, 196 (30.0%) cases
of ill-health retirement, 294 (45.0%) observations who had
retired voluntarily and 60 (9.2%) cases of involuntary early
retirement. The proportion of women was slightly higher in all
subtypes of retirement (61.5, 55.1, 62.6, and 63.3%, respectively).
For men, depressive symptoms were lowest in voluntary early
retirees (mean = 7.8, SD = 5.7) and highest in the ill-health
retirement subgroup (mean = 12.0, SD = 7.4; see Table 1). For
women, the respective values were lowest in statutory early
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retirees (mean = 9.2, SD = 5.8) and highest for ill-health retirees
(mean = 17.5, SD = 11.2; see Table 2). Mean age was significantly
lower among employed than among retired subjects (men:
mean = 51.0, SD = 6.6; women: mean = 50.6, SD = 6.4).
Overall, 81.5% of men and 75.1% of women were married or
living with a partner, with the lowest proportion among ill-health
retirees, respectively (men: 71.6%, women: 59.3%). Men
reporting involuntary early retirement more often belonged to
the lowest job-status category (22.7%). Among women, this
proportion was highest among ill-health retirees (13.0%).
Regarding social networks, ill-health retirees had the lowest
mean levels of social support (men: mean = 14.4, SD = 6.0;
women: mean = 15.1, SD = 5.0), compared to employed and
other retirement subgroups. Observations also differed in terms
of education. While 57.5% of early statutory retired men had a
high level of education, this proportion was 23.9% among ill-
health, 31.8% among voluntary early retirees, and 27.3%
among involuntary early retirees (employed: 36.4%). Among
women, these educational differences were less pronounced
(proportion of women with a high level of education in
employment, statutory, ill-health, voluntary, and involuntary
early retirement: 35.8, 23.4, 24.1, 28.8, 26.3%, respectively). For
men, ill-health retirees had the lowest mean incomes (1,377.1,
SD: 724.6), followed by involuntary, voluntary, and statutory
retirees and highest values for employed men (mean = 2,236.8,
SD = 1,947.9). In the female subsample, mean net equivalent

income was lowest among involuntary early retirees (1,174.2,
SD = 349.7), followed by ill-health, voluntary, and early statutory
retirees and highest values for employed women (1,966.9, SD =
995.4). Regarding pre-existing health conditions, a lifetime
diagnosis of stroke was most often found in men retired due to
ill-health (10.2%, respectively). Statutory early retired men
(30.0%) and ill-health retired women (18.5%) had the highest
prevalences for diabetes, while a lifetime diagnosis of myocardial
infarction was most frequently found in ill-health retirees (men:
8.0%, women: 5.6%). Average duration of retirement was highest
for ill-health retirees (men: mean = 5.6 years, SD = 6.0; women:
mean = 7.6, SD = 7.5).

Descriptive sample statistics are provided in Tables 1, 2 for
men and women, respectively. Results are presented for
unmatched, i.e., before entropy balancing, and matched controls,
the last four columns reporting information on significance of
differences between early retirement subtypes and unmatched/
matched control observations, respectively.

Multivariate Analyses
Tables 3, 4 report the results of multivariate linear regression
models, stratified by gender. The results of a model comparing
employed and retired observations without differentiating for
early retirement reasons are shown in model 1. No association
between retirement and depressive symptoms was detected in
either men or women (men: b = −.52, p = 0.431; women: b = .05,

TABLE 3 | Multivariate linear regression, association of depressive symptomatology (CES-D), and early retirement, men.

Men (n = 2,154)

Model 1 Model 2

Coeff. 95% CI P-Value Coeff. 95% CI P-value

Employed Ref. Ref.
Retired −.52 −1.83 .78 0.431
Statutory early retirement .20 −1.66 2.06 0.831
Ill-health retirement 1.34 −.90 3.58 0.240
Voluntary retirement −1.83 −3.22 −.43 0.010
Involuntary retirement .28 −1.80 2.36 0.795
Age −.17 −.33 −.01 0.034 −.10 −.25 .05 0.187
Partnership (Ref.: single) .40 0.671 .69 −1.10 2.48 0.447
Job status low Ref. Ref.
Job status middle −.57 −2.10 .96 0.463 −.78 −2.26 .71 0.306
Job status high 2.48 −1.04 6.01 0.167 2.41 −1.10 5.92 0.178
Education low Ref. Ref.
Education middle −.56 −2.29 1.17 0.523 −.60 −2.30 1.11 0.491
Education high −1.97 −3.99 .06 0.057 −1.99 −4.01 .03 0.053
Net equivalent income −.00 −.00 .00 0.154 −.00 −.01 .00 0.123
Social resources −.28 −.38 −.19 0.000 −.27 −.37 −.17 0.000
Stroke .21 −5.43 5.85 0.941 −.27 −5.90 5.36 0.926
Diabetes −.15 −1.39 1.09 0.810 −.55 −1.75 .66 0.376
Myocardial infarction 1.03 −1.31 3.38 0.387 1.09 −1.24 3.41 0.361
Pension duration, years .12 −.13 .37 0.359 .04 −.23 .31 0.768

R² 0.1510 0.1718

Coeff., coefficient; CI, confidence interval; education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-classification categories low, middle,
and high; social resources assessed by the Lubben Social Network Scale (LSNS-6); CES-D, Center for Epidemiologic Studies Depression Scale; stroke, diabetes, myocardial infarction:
lifetime diagnoses; significant associations presented in bold type.
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p = 0.950). Higher age and a larger social network were linked to
lower depressive symptoms in both genders, whereas living in a
partnership was associated with lower depressive symptoms only
in women (b = −3.37; 95% CI: −5.33, −1.40). Women reporting a
lifetime diagnosis of diabetes had increased depressive symptoms.
The analyses did not reveal a link between a lifetime-diagnosis of
myocardial infarction or stroke and depressive symptomatology.
For bothmen andwomen, no association between sociodemographic
factors (education, net equivalent income, job level) and depressive
symptoms could be demonstrated.

Model 2 presents the results of a multivariate regression model
differentiating between reasons for early retirement, i.e., statutory
retirement, retirement due to ill-health, voluntary, and involuntary
early retirement (reference group: employment). Men who retired
voluntarily showed lower depressive symptoms (b = −1.83, 95% CI =
−3.22; −.43), while no significant differences were detected for other
groups of retirees in respect to depressive symptoms. A larger social
network was linked to lower depressive symptoms. Results in the
female subsample followed a different pattern. While women in
statutory retirement showed lower levels of depressive symptoms
(b = −2.00; 95% CI = −3.99; −.02), women reporting retirement due
to ill-health had increased depressive symptoms (b = 4.68; 95% CI =
1.71; 7.65). Living in a partnership and a larger social network were
associated with lower depressive symptomatology in women, while a
lifetime diagnosis of diabetes was linked to increased depressive
symptoms. No other associations between covariates and depressive
symptoms were revealed in either men or women.

DISCUSSION

Overall, no differences between early retirees and men and
women in employment regarding depressive symptoms were
detected. However, on further investigation of different reasons
for retirement, a more complex picture emerged. Possible
interpretations of our findings are discussed below.

Voluntary early retirement was linked to lower depressive
symptoms in men, but not in women. The negative association
between voluntary early retirement and depressive symptoms in
men might point toward the importance of voluntariness, i.e.,
whether a true choice to retire was present. This finding is
supported by earlier studies, stating that voluntary retirement
is protective for mental health, compared to other kinds
of retirement (7, 26, 29, 34). For men retiring voluntarily,
the expected benefits from retirement might outweigh the
advantages of employment. Considering the higher proportion
of women reporting voluntary early retirement, the non-significant
association in women seems surprising at first. However, the
female sample of voluntary early retirees might be more diverse
than captured by our assessments. As e.g., ill-health retirement
benefits come with many preconditions (see Background), certain
women might not apply for the respective benefits or leave the
labor market early for other reasons, e.g., to become a homemaker,
and describe their decision as voluntary. This interpretation is in
line with previous studies suggesting that different self-definitions
of employment status between older men and women contribute to

TABLE 4 | Multivariate linear regression, association of depressive symptomatology (CES-D) and early retirement, women.

Women (n = 2,654)

Model 1 Model 2

Coeff. 95% CI P-value Coeff. 95% CI P-value

Employed Ref. Ref.
Retired .05 −1.39 1.48 0.950
Statutory early retirement −2.00 −3.99 −.02 0.047
Ill−health retirement 4.68 1.71 7.65 0.002
Voluntary retirement −.65 −2.00 .69 0.340
Involuntary retirement −.66 −3.49 2.16 0.645
Age −.32 −.51 −.12 0.002 −.15 −.36 .07 0.179
Partnership (Ref.: single) −3.37 −5.33 −1.40 0.001 −3.07 −4.95 −1.19 0.001
Job status low Ref. Ref.
Job status middle .54 −1.16 2.24 0.532 .42 −1.34 2.19 0.638
Job status high 2.45 −1.27 6.18 0.197 2.35 −1.19 5.89 0.193
Education low Ref. Ref.
Education middle −2.26 −5.45 .94 0.166 −2.53 −6.01 .95 0.154
Education high −3.05 −6.11 .66 0.115 −3.13 −6.75 .50 0.091
Net equivalent income −.00 −.00 .00 0.077 −.00 −0.00 .00 0.159
Social resources −.34 −.47 −.20 0.000 −.31 −.45 −.18 0.000
Stroke 2.95 −2.48 8.38 0.286 2.79 −2.56 8.14 0.306
Diabetes 2.58 .59 4.57 0.011 2.18 .25 4.11 0.027
Myocardial infarction 2.59 −.34 5.52 0.084 2.20 −.73 5.13 0.142
Pension duration, years −.02 −.17 .16 0.978 −18 −.38 .02 0.071

R² 0.1697 0.2039

Coeff., coefficient; CI, confidence interval; education assessed according to CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)-classification categories low, middle,
and high; social resources assessed by the Lubben Social Network Scale (LSNS-6); CES-D, Center for Epidemiologic Studies Depression Scale; stroke, diabetes, myocardial infarction:
lifetime diagnoses; significant associations presented in bold type.
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gender differences in the association of retirement and depressive
symptoms (9). Moreover, women still engage in care work more
often than men even at higher ages and in retirement (52).
Findings from German panel data and the Australian HILDA-
Survey, reporting that caregiving duties have a stronger influence
on women’s decision to retire than on men’s (37, 38), underscore
this interpretation. This could have contributed to the non-
significant association of voluntary retirement and depressive
symptoms in women.

Early retirement due to ill-health, on the other hand, was
linked to higher levels of depressive symptoms only in women.
One possible explanation for this finding is health selection into
ill-health retirement, since women experience higher overall-
levels of depression than men in the general population.
Furthermore, the causes for disability retirement might be
gender-specific: Evidence from German pension insurance data
revealed that mental disorders accounted for 36.3% of men’s ill-
health retirement cases, with 6.9% of these cases due to
addictions; in women, mental disorders made up 48.7% of all
disability pensions, with only 1.9% of these cases related to
addictions. Disability retirement due to diseases of the
circulatory system, on the other hand, were more prominent in
men (13.6% of all cases) than in women [5.6%; (53)].

Contrary to our hypothesis, no association between involuntary
early retirement and depressive symptoms was detected in our
sample. However, there is evidence from studies on unemployment
and mental health, suggesting that unemployed people experience
lower levels of mental health problems if the reason for job loss is
perceived as exogenous, e.g., in cases of plant closures or layoffs [for
a review, please see (54)]. If the reason for losing one’s job is not
perceived as individual failure but rather as a result of a company’s/
employer’s decision, involuntary early retirement might show no
association with depressive symptoms. Moreover, the probability
of health selection is rather small in cases of layoffs. However,
our sample only contained a small number of involuntary early
retirees, therefore, interpretation of these results should be made
with caution.

Statutory early retirement was linked to lower depressive
symptomatology only in women, suggesting that retirement
due to reaching the statutory retirement age is beneficial for
women’s mental health. For these women, retirement might be
perceived as a relief and a possibility to engage in other roles or
enjoy a greater amount of leisure time. This corroborates findings
from the US-American Health and Retirement Survey, reporting
improvedmental health in women following retirement (7). On the
other hand, no association of statutory retirement and depressive
symptoms was found in men. However, our study investigated men
and women up to the age of 65, i.e., where statutory retirement was
a rather recent event. Therefore, we cannot conclude whether these
gender differences in mental health among statutory early retirees
persist throughout retirement or whether an association of
depressive symptoms and statutory retirement might emerge at a
later time-point for men.

Social networks, as captured by the number of family and
non-family contacts, were smaller in all subgroups of early
retirees, compared to those in employment, a finding that is

consistent with previous studies (27, 55). Larger social networks
were linked to lower depressive symptoms both in men and
women, corroborating previous studies reporting a protective
effect for social networks and support (27). Retirement can bring
about more time for leisure activities that can be enjoyed with
friends, but our finding could also point toward the potentially
buffering effect of friendships and social resources in times of
meaningful transitions and change, e.g., the transition to
retirement. A partnership, however, was only protective for
female retirees, highlighting the importance of marriage and
partnership for the mental health of women. This finding
underscores previous studies reporting greater importance of
marriage/partnership for female retiree’s mental health (35, 56, 57).

The non-significant impact of income on the association of
early retirement and depressive symptoms detected in our
sample seems surprising at first sight. However, this factor
draws upon information on net equivalent income at the time
of the interview which is only one indicator of peoples’ economic
situation; another indicator could be e.g., net assets, which give a
hint about savings people accumulated over their lifetime and
can rely on when exiting the workforce (58). In the face of
increasing life expectancy and, therefore, longer periods of
retirement, being able to rely on personal assets for retirement
is crucial (23). Certain longitudinal studies found associations
between changes in income after retirement and mental health
(59). Unfortunately, however, this information was not available
since our study relied on cross-sectional data.

In line with findings from other investigations (59, 60), no
association between level of education and depressive symptoms
was found in our sample. This implies that the association of
different types of retirement and depressive symptoms is rather
independent of educational attainments. It has to be pointed out,
however, that average levels of education were rather high in our
sample and only a small fraction of observations belonged to the
lowest education category.

Similar results were found for job status, with no impact on
the association between early retirement and depressive
symptoms in either men or women. However, job-level is a
rather general descriptor of (previous) employment; possibly,
there might be differences between certain occupations or job
characteristics which provide different levels of resources for
mental health. Further investigations on the mental health of
retirees from different occupations might provide useful insights.
Chandola et al. (61), using data from the Whitehall II study,
found different trajectories of mental health between employment
grades over time (improved mental health for retirees from high-
grade jobs, but no similar trend for low-grade jobs), but no
baseline differences between the respective groups. According to
these findings, possible links between socioeconomic position and
depressive symptoms might only emerge over a longer time span
following retirement.

Strengths and Limitations
A major strength of our study lies in the use of a large, population-
based sample, which might likely be less selective than samples
from previous studies. Furthermore, our data included information
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on distinct reasons for early retirement, i.e., statutory, voluntary,
involuntary, or ill-health-related retirement, allowing for nuanced
statements about the links between retirement and depressive
symptoms. Due to the extensive set of covariates included in the
LIFE-Adult-Study, we were able to control for a number of
important factors that possibly impact the relationship between
retirement and depressive symptoms. We addressed possible
heterogeneity between employed and retired subjects by using
advanced techniques of covariate balancing, namely: entropy
balancing, which should make our findings robust against
selection bias, a problem shared by many comparable studies in
the field. Further, we were able to provide information on the
association of retirement status and depressiveness for both
genders. Many previous studies primarily focused on men’s
retirement and mental health, often assuming a stronger labor
market attachment in men or presuming single-earner households.
However, since labor force participation of women has increased
continuously in the last decades and gender roles are not fixed but
changing over time, providing information on women’s mental
health in retirement is crucial for a comprehensive understanding
of the association between retirement and depressiveness.

Certain limitations need to be kept in mind when interpreting
our findings. A sizeable proportion of observations had to be
discarded due to missing values in the variables of analysis.
Although we controlled for several possible confounders in our
analyses, other factors possibly impacting the link between early
retirement and depressive symptoms were not available in the
LIFE-Adult assessment. This applies e.g., to the health- and
employment status of spouses/partners or care obligations for
a spouse or other family members, factors found to have a
significant impact especially on women’s health in retirement
(36, 38). Moreover, there were no information available on which
diagnoses lead to ill-health retirement, a factor that could have
shed light on the observed gender differences in the ill-health
retirement subsample. Bearing in mind that depression
diagnoses increase the risk of disability pensions, it is likely
that a certain amount of ill-health retirees in our sample left the
labor market due to depression. Therefore, health selection is
likely to have contributed to our findings.

Since our study relied on cross-sectional data, we cannot draw
conclusions as to a causal relationship between depressive
symptoms and early retirement status or about the course of
depressive symptoms post-retirement. Several studies have
pointed out that the relationship between retirement and
depressive symptoms is reciprocal, i.e., depressive symptoms
increase the likelihood of retirement intentions (62) and actual
retirement transitions (18, 63, 64), but retirement can also
increase depressive symptoms (9) or psychological distress
(36). Since the LIFE-Adult-Study has a longitudinal cohort
design with an extensive follow-up-period, longitudinal
investigations of the association between early retirement and
depressive symptoms will be feasible in the near future.

Our study mainly included retirees who only recently
transitioned to retirement. However, the link between retirement
status and depressive symptoms might change over time as people
adjust to retirement. Engagement in leisure activities and

availability of alternative social relationships (apart from
colleagues and co-workers) have been found important indicators
of retirement adjustment (30, 65–67), and previous studies found
an increase in social or physical leisure activities in retirement to be
associated with decreased depressive symptoms (68). On the other
hand, a recent meta-analysis reported a significant reduction of
social engagement and integration in early retirees over time, which
was not compensated by non-work related contacts (65). Therefore,
longitudinal analyses investigating the association of social
resources and mental health in early retirees seem worthwhile.

Previous studies investigating the impact of work-related
factors on the decision to retire early stressed the importance
of factors like job strain or high demands at work; high levels of
job strain, increasing mental demands at work and conflicts in
the workplace were found to raise the likelihood of early
retirement (14, 69). The Danish SeniorWorkingLife study
identified further work-related factors impacting older workers’
retirement intentions: for lower-status and physically demanding
jobs, poor physical health, and inability to perform their current
job increased the intention to retire, while for higher-status and
predominantly sedentary jobs, more personal freedom and a
preference for leisure activities were important driving factors
(66). On the other hand, previous investigations found evidence
that positive job attributes like meaningful tasks and high levels
of control are able to increase employees’ intention to prolong
their working life post retirement age (70). Unfortunately, no
such information was available in our data. However, the first
follow-up assessment of the LIFE-Adult-Study which is currently
undertaken includes several instruments addressing work-
related psychosocial factors, making respective investigations
possible in the near future.

CONCLUSION

We were able to provide detailed insights on the association
between early retirement and depressive symptoms, using data
from a large population-based study. Although the German
welfare system has been subject to major changes in the last
decades, i.e., a departure from various possibilities for premature
labor market exit toward an active ageing strategy and the
promotion of prolonged employment careers, early retirement
is still a common phenomenon. Hence, detailed information on
the reasons for early retirement and the mental health situation
of older workers and early retirees is urgently needed.

Our findings provide evidence that the group of early retired
men and women is quite heterogeneous, whereby the reason for
early labor market exit is critical for the association with
depressive symptoms. Retirement due to ill-health was linked
to higher levels of depressive symptoms for women, suggesting
that this group is at an increased risk for depressiveness.
This finding is of particular importance since many previous
studies primarily focused on men’s retirement. Further studies
investigating different reasons for early retirement in both
genders are highly desirable, since younger cohorts of women
might likely show a stronger labor force attachment than in
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previous studies with older populations. Moreover, since care
work and other non-work responsibilities still tend to be
unequally distributed between men and women, future
investigations should further account for the individual
experience of and social roles fulfilled in early retirement and
possible links to depressiveness in both women and men.

Regarding possible prevention strategies, a strong focus
should be placed on maintaining mental health and preventing
depressive symptoms in the workforce in order to prevent cases
of ill-health related retirement. Data from German health- and
pension insurances reveal that depression increases the risk for
retirement due to a depression diagnosis, but also other cases of
early withdrawal from the labor force. Future studies investigating
specific stressors in the workplace that might be linked to
depressiveness could provide useful insights on possible
approaches for occupational health managers and political
actors. Furthermore, studies investigating subjective reasons for
retirement in different occupational groups could shed further
light on the factors driving retirement transitions and possible
relationships with mental health. This knowledge could help
inform the design of tailored workplace interventions and policy
strategies to prolong working lives and preserve mental health in
different groups of older workers.

Other approaches should address the preservation of mental
health in those women who already retired due to health reasons
in order to avoid depressive symptoms. Our findings revealed
evidence for the crucial role of social networks, therefore,
prevention strategies against depressive symptoms should
include encouragement for maintaining social contacts and
relationships in retirement. Future studies investigating social
roles and activities pursued in retirement could provide valuable
insights into this complex association. Regarding possible back-
to-work-strategies for this subgroup, job placement programs
supporting workers in their re-entry into the competitive labor
market, e.g., by the means of personal job coaches, have been
found an effective approach for workers suffering from
depression (71, 72). However, further research is needed to
assess the feasibility of such programs for ill-health retirees.

DATA AVAILABILITY STATEMENT

The data analyzed in this study is subject to the following
licenses/restrictions: the dataset analyzed during the current
study is available from the corresponding author upon request.

Requests to access these datasets should be directed to Andrea.
Zuelke@medizin.uni-leipzig.de.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Ethics board of the Medical Faculty of the
University of Leipzig. The patients/participants provided their
written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

AZ conducted the statistical analyses, interpreted the data and
drafted the manuscript. SR supported in interpreting the data
and drafting the manuscript. MS, AW, AH, HG, ChE, SiZ, SaZ,
and CoE revised the manuscript for intellectual content, read and
approved the final version of the manuscript. ML and AV
conceptualized and designed the study, revised the manuscript
for intellectual content, read and approved the final version of
the manuscript. SRH conceptualized and designed the study,
supervised the drafting of the manuscript, supported in interpreting
the data, revised the manuscript for intellectual content, read and
approved the final version of the manuscript.

FUNDING

This publication is supported by LIFE – Leipzig Research Center
for Civilization Diseases, University of Leipzig. LIFE is funded by
means of the European Union, by the European Regional
Development Fund (ERDF) and by means of the Free State of
Saxony within the framework of the excellence initiative. This
project was funded by means of the European Social Fund and
the Free State of Saxony.

ACKNOWLEDGMENTS

We thank all members of the LIFE study center for conducting
the LIFE-Adult-Study as well as all participants for their good
collaboration. We acknowledge support from Leipzig University
for Open Access Publishing.

REFERENCES

1. van der Heide I, van Rijn RM, Robroek SJ, Burdorf A, Proper KI. Is retirement
good for your health? A systematic review of longitudinal studies. BMC Public
Health (2013) 13:1180. doi: 10.1186/1471-2458-13-1180

2. Laaksonen M, Metsä-Simola N, Martikainen P, Pietiläinen O, Rahkonen O,
Gould R, et al. Trajectories of mental health before and after old-age and
disability retirement: a register-based study on purchases of psychotropic
drugs. Scand J Work Environ Health (2012) 38:409–17. doi: 10.5271/
sjweh.3290

3. Coe NB, Zamarro G. Retirement effects on health in Europe. J Health Econom
(2011) 30:77–86. doi: 10.1016/j.jhealeco.2010.11.002

4. Olesen SC, Butterworth P, Rodgers B. Is poor mental health a risk factor for
retirement? Findings from a longitudinal population survey. Soc Psychiatry
Psychiatr Epidemiol (2012) 47:735–44. doi: 10.1007/s00127-011-0375-7

5. Sugihara Y, Sugisawa H, Shibata H, Harada K. Productive roles, gender, and
depressive symptoms: evidence from a national longitudinal study of late-
middle-aged Japanese. J Gerontol Ser B: Psychol Sci Soc Sci (2008) 63:227–34.
doi: 10.1093/geronb/63.4.P227

6. Westerlund H, Vahtera J, Ferrie JE, Singh-Manoux A, Pentti J, Melchior M, et al.
Effect of retirement on major chronic conditions and fatigue: French GAZEL
occupational cohort study. BMJ (2010) 341:c6149. doi: 10.1136/bmj.c6149

7. Mandal B, Roe BE. Job loss, retirement and themental health of older Americans.
J Ment Health Policy Econom (2008) 11:167. doi: 10.2139/ssrn.991134

Zuelke et al. Early Retirement and Depressive Symptoms

Frontiers in Psychiatry | www.frontiersin.org September 2020 | Volume 11 | Article 56544210

59

mailto:Andrea.Zuelke@medizin.uni-leipzig.de
mailto:Andrea.Zuelke@medizin.uni-leipzig.de
https://doi.org/10.1186/1471-2458-13-1180
https://doi.org/10.5271/sjweh.3290
https://doi.org/10.5271/sjweh.3290
https://doi.org/10.1016/j.jhealeco.2010.11.002
https://doi.org/10.1007/s00127-011-0375-7
https://doi.org/10.1093/geronb/63.4.P227
https://doi.org/10.1136/bmj.c6149
https://doi.org/10.2139/ssrn.991134
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


8. van den Berg TI, Elders LA, Burdorf A. Influence of health and work on early
retirement. J Occup Environ Med (2010) 52:576–83. doi: 10.1097/JOM.0b013
e3181de8133

9. Segel-Karpas D, Ayalon L, Lachman ME. Retirement and depressive
symptoms: A 10-year cross-lagged analysis. Psychiatry Res (2018) 269:565–
70. doi: 10.1016/j.psychres.2018.08.081

10. Jones AM, Rice N, Roberts J. Sick of work or too sick to work? Evidence on
self-reported health shocks and early retirement from the BHPS. Econom
Model (2010) 27:866–80. doi: 10.1016/j.econmod.2009.10.001

11. Hofäcker D, Naumann E. The emerging trend of work beyond retirement age
in Germany. Increasing social inequality? Z Gerontol Geriatr (2015) 48:473–9.
doi: 10.1007/s00391-014-0669-y

12. Zimmer B, Leve V, Naegele G. “Retirement at 67”–Findings on the
Employment Situation of Older Female Workers // “Rente mit 67” –
Befunde zur Erwerbssituation älterer Arbeitnehmerinnen. Comp Population
Stud (2010) 35:739–65. doi: 10.4232/10.CPoS-2010-17de

13. Phillipson C, Field J, Burke R, Cooper C. Reconstructing work and retirement:
labour market trends and policy issues. The SAGE handbook of aging, work and
society. London: SAGE Publications (2013) pp. 445–60.

14. Wilson DM, Errasti-Ibarrondo B, Low G, O’Reilly P, Murphy F, Fahy A, et al.
Identifying contemporary early retirement factors and strategies to encourage
and enable longer working lives: A scoping review. Int J Older People Nurs
(2020) 15(3):e12313. doi: 10.1111/opn.12313

15. Bönke T, Kemptner D, Lüthen H. Effectiveness of early retirement
disincentives: Individual welfare, distributional and fiscal implications.
Labour Econom (2018) 51:25–37. doi: 10.1016/j.labeco.2017.11.004

16. Hofaecker D, Schroeder H, Li Y, Flynn M. Trends and determinants of work-
retirement transitions under changing institutional conditions: Germany,
England and Japan compared. J Soc Policy (2016) 45:39–64. doi: 10.1017/
S004727941500046X

17. Leinonen T, Martikainen P, Laaksonen M, Lahelma E. Excess mortality after
disability retirement due to mental disorders: variations by socio-
demographic factors and causes of death. Soc Psychiatry Psychiatr Epidemiol
(2014) 49:639–49. doi: 10.1007/s00127-013-0747-2

18. Karpansalo M, Kauhanen J, Lakka TA, Manninen P, Kaplan GA, Salonen JT.
Depression and early retirement: prospective population based study in
middle aged men. J Epidemiol Community Health (2005) 59:70–4. doi: 10.1136/
jech.2003.010702

19. Mykletun A, Overland S, Dahl AA, Krokstad S, Bjerkeset O, Glozier N, et al. A
population-based cohort study of the effect of common mental disorders on
disability pension awards. Am J Psychiatry (2006) 163:1412–8. doi: 10.1176/
ajp.2006.163.8.1412

20. Statistik der Deutschen Rentenversicherung. Erwerbsminderungsrenten im
Zeitablauf 2019. Berlin: Deutsche Rentenversicherung Bund (2019). Available
at: https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/
Statistiken-und-Berichte/statistikpublikationen/erwerbsminderungsrenten_
zeitablauf_2019.pdf?:blob=publicationFile&v=5, [cited 2020 Feb 04].

21. Badura B, Ducki A, Schröder H, Klose J, Meyer M. Fehlzeiten-Report 2018:
Sinn erleben - Arbeit und Gesundheit. Springer Berlin Heidelberg: Berlin,
Heidelberg (2018).

22. Wedegaertner F, Arnhold-Kerri S, Sittaro N-A, Bleich S, Geyer S, Lee WE.
Depression- and anxiety-related sick leave and the risk of permanent disability
and mortality in the working population in Germany: a cohort study. BMC
Public Health (2013) 13:145. doi: 10.1186/1471-2458-13-145

23. Schofield DJ, Shrestha RN, Percival R, Kelly SJ, Passey ME, Callander EJ.
Quantifying the effect of early retirement on the wealth of individuals with
depression or other mental illness. Br J Psychiatry (2011) 198:123–8.
doi: 10.1192/bjp.bp.110.081679

24. Wittchen H-U, Jacobi F, Klose M, Ryl L, Ziese T. Depressive Erkrankungen.
Gesundheitsberichterstattung des Bundes (2010) 51. doi: 10.25646/3155

25. Hagen C, Himmelreicher RK, Kemptner D, Lampert T. Soziale Ungleichheit
und Risiken der Erwerbsminderung. WSI-Mitteilungen (2011) 64:336–44.
doi: 10.5771/0342-300X-2011-7-336

26. Shultz KS, Morton KR, Weckerle JR. The Influence of Push and Pull Factors
on Voluntary and Involuntary Early Retirees’ Retirement Decision and
Adjustment. J Vocational Behav (1998) 53:45–57. doi: 10.1006/jvbe.1997.1610

27. Dave D, Rashad I, Spasojevic J. The effects of retirement on physical and
mental health outcomes. South Econom J (2006) 75:497–523.

28. Isaksson K, Johansson G. Adaptation to continued work and early retirement
following downsizing: Long-term effects and gender differences // Adaptation
to continued work and early retirement following downsizing: Long-term
effects and gender differences. J Occup Organizational Psychol (2000) 73:241–
56. doi: 10.1348/096317900167001

29. Bonsang E, Klein TJ. Retirement and Subjective Well-Being. J Econom Behav
Organ (2011) 83:311–29. doi: 10.2139/ssrn.1625757

30. van Solinge H. Adjustment to retirement. The Oxford handbook of retirement.
New York: Oxford University Press (2013). pp. 311–24.

31. Reitzes DC, Mutran EJ. The transition to retirement: Stages and factors that
influence retirement adjustment // The transition to retirement: stages and
factors that influence retirement adjustment. Int J Aging Hum Dev (2004)
59:63–84. doi: 10.2190/nypp-rffp-5rfk-8eb8

32. Reeuwijk KG, de Wind A, Westerman MJ, Ybema JF, Van der Beek, Allard J,
et al. All those things together made me retire’: qualitative study on early
retirement among Dutch employees // ‘All those things together made me
retire’: qualitative study on early retirement among Dutch employees. BMC
Public Health (2013) 13:516. doi: 10.1186/1471-2458-13-516

33. de Wind A, Geuskens GA, Reeuwijk KG, Westerman MJ, Ybema JF, Burdorf
A, et al. Pathways through which health influences early retirement: a
qualitative study. BMC Public Health (2013) 13:292. doi: 10.1186/1471-
2458-13-292

34. Jokela M, Ferrie JE, Gimeno D, Chandola T, Shipley MJ, Head J, et al. From
midlife to early old age: health trajectories associated with retirement.
Epidemiology (2010) 21:284–90. doi: 10.1097/EDE.0b013e3181d61f53

35. Kim JE, Moen P. Retirement transitions, gender, and psychological well-being:
A life-course, ecological model // Retirement transitions, gender, and
psychological well-being: a life-course, ecological model. J Gerontol Ser B:
psychol Sci Soc Sci (2002) 57:212–22. doi: 10.1093/geronb/57.3.P212

36. Vo K, Forder PM, Tavener M, Rodgers B, Banks E, Bauman A, et al. Retirement,
age, gender and mental health: findings from the 45 and Up Study. Aging Ment
Health (2015) 19:647–57. doi: 10.1080/13607863.2014.962002

37. Meng A. Informal caregiving and the retirement decision // Informal
Caregiving and the Retirement Decision. German Econom Rev (2012)
13:307–30. doi: 10.1111/j.1468-0475.2011.00559.x

38. Warren D. Retirement Decisions of Couples: The Impact of Spousal
Characteristics and Preferences on the Timing of Retirement. Working
Paper 41/13, Melbourne Institute of Applied Economic and Social Research
(2013). doi: 10.2139/ssrn.2370171

39. Krause P, Erhlich U, Möhring K. Erwerbsminderungsrentner: sinkende
Leistungen und wachsende Einkommensunterschiede im Alter. DIW-
Wochenbericht (2013) 80:3–9.

40. World Health Organization. Depression and other common mental disorders:
global health estimates. Geneva: World Health Organization (2017).

41. Loeffler M, Engel C, Ahnert P, Alfermann D, Arelin K, Baber R, et al. The
LIFE-Adult-Study: objectives and design of a population-based cohort study
with 10,000 deeply phenotyped adults in Germany. BMC Public Health (2015)
15:691. doi: 10.1186/s12889-015-1983-z

42. Radloff LS. The CES-D scale: A self-report depression scale for research in the
general population. Appl psychol Measurement (1977) 1:385–401. doi:
10.1177/014662167700100306

43. Hautzinger M, Bailer M, Hofmeister D, Keller F. ADS –Allgemeine
Depressionsskala. Tests Info. Göttingen: Hogrefe (2012).

44. Brauns H, Scherer S, Steinmann S. The CASMIN educational classification in
international comparative research. Adv Cross National Comparison (2003)
16:221–44. doi: 10.1007/978-1-4419-9186-7_11

45. Ganzeboom HB, Graaf PM, de, Treiman DJ, Ganzeboom HBG. A standard
international socio-economic index of occupational status. Soc Sci Res (1992)
21:1–56. doi: 10.1016/0049-089X(92)90017-B

46. Colsher PL, Dorfman LT, Wallace RB. Specific health conditions and work-
retirement status among the elderly. J Appl Gerontol (1988) 7:485–503. doi:
10.1177/073346488800700405

47. Shultz KS, Wang M. The influence of specific physical health conditions on
retirement decisions. Int J Aging Hum Dev (2007) 65:149–61. doi: 10.2190/
AG.65.2.c

48. Alavinia SM, Burdorf A. Unemployment and retirement and ill-health: a
cross-sectional analysis across European countries. Int Arch Occup Environ
Health (2008) 82:39–45. doi: 10.1007/s00420-008-0304-6

Zuelke et al. Early Retirement and Depressive Symptoms

Frontiers in Psychiatry | www.frontiersin.org September 2020 | Volume 11 | Article 56544211

60

https://doi.org/10.1097/JOM.0b013e3181de8133
https://doi.org/10.1097/JOM.0b013e3181de8133
https://doi.org/10.1016/j.psychres.2018.08.081
https://doi.org/10.1016/j.econmod.2009.10.001
https://doi.org/10.1007/s00391-014-0669-y
https://doi.org/10.4232/10.CPoS-2010-17de
https://doi.org/10.1111/opn.12313
https://doi.org/10.1016/j.labeco.2017.11.004
https://doi.org/10.1017/S004727941500046X
https://doi.org/10.1017/S004727941500046X
https://doi.org/10.1007/s00127-013-0747-2
https://doi.org/10.1136/jech.2003.010702
https://doi.org/10.1136/jech.2003.010702
https://doi.org/10.1176/ajp.2006.163.8.1412
https://doi.org/10.1176/ajp.2006.163.8.1412
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Statistiken-und-Berichte/statistikpublikationen/erwerbsminderungsrenten_zeitablauf_2019.pdf?:blob=publicationFile&amp;v=5
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Statistiken-und-Berichte/statistikpublikationen/erwerbsminderungsrenten_zeitablauf_2019.pdf?:blob=publicationFile&amp;v=5
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Statistiken-und-Berichte/statistikpublikationen/erwerbsminderungsrenten_zeitablauf_2019.pdf?:blob=publicationFile&amp;v=5
https://doi.org/10.1186/1471-2458-13-145
https://doi.org/10.1192/bjp.bp.110.081679
https://doi.org/10.25646/3155
https://doi.org/10.5771/0342-300X-2011-7-336
https://doi.org/10.1006/jvbe.1997.1610
https://doi.org/10.1348/096317900167001
https://doi.org/10.2139/ssrn.1625757
https://doi.org/10.2190/nypp-rffp-5rfk-8eb8
https://doi.org/10.1186/1471-2458-13-516
https://doi.org/10.1186/1471-2458-13-292
https://doi.org/10.1186/1471-2458-13-292
https://doi.org/10.1097/EDE.0b013e3181d61f53
https://doi.org/10.1093/geronb/57.3.P212
https://doi.org/10.1080/13607863.2014.962002
https://doi.org/10.1111/j.1468-0475.2011.00559.x
https://doi.org/10.2139/ssrn.2370171
https://doi.org/10.1186/s12889-015-1983-z
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1007/978-1-4419-9186-7_11
https://doi.org/10.1016/0049-089X(92)90017-B
https://doi.org/10.1177/073346488800700405
https://doi.org/10.2190/AG.65.2.c
https://doi.org/10.2190/AG.65.2.c
https://doi.org/10.1007/s00420-008-0304-6
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


49. Hainmueller J. Entropy balancing for causal effects: A multivariate
reweighting method to produce balanced samples in observational studies
// Entropy Balancing for Causal Effects: A Multivariate Reweighting Method
to Produce Balanced Samples in Observational Studies. Polit Anal (2012)
20:25–46. doi: 10.1093/pan/mpr025

50. Marcus J. The effect of unemployment on the mental health of spouses -
evidence from plant closures in Germany. J Health Econom (2013) 32:546–58.
doi: 10.1016/j.jhealeco.2013.02.004

51. Genz S, Bellmann L, Matthes B. Do German Works Councils Counter or
Foster the Implementation of Digital Technologies? First Evidence from the
IAB-Establishment Panel. J Econom Stat (2019) 239(3):523–64. doi: 10.1515/
jbnst-2017-0160

52. Glaser K, Grundy E. Class, caring and disability: evidence from the British
Retirement Survey. Ageing Soc (2002) 22:325–42. doi: 10.1017/S0144686
X02008723

53. Statistik der Deutschen Rentenversicherung. Rentenversicherung in Zahlen
2019. Berlin: Deutsche Rentenversicherung Bund (2019). Available at: https://
www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/
Statistiken-und-Berichte/statistikpublikationen/rv_in_zahlen_2019.pdf?:
blob=publicationFile&v=3, [cited 2020 Apr 09].

54. Norström F, Virtanen P, Hammarström A, Gustafsson PE, Janlert U. How
does unemployment affect self-assessed health? A systematic review focusing
on subgroup effects. BMC Public Health (2014) 14:1310. doi: 10.1186/1471-
2458-14-1310

55. Börsch-Supan A, Schuth M. Early retirement, mental health, and social
networks. In: Discoveries in the Economics of Aging. Chicago: University of
Chicago Press (2014). p. 225–50.

56. Acitelli LK, Antonucci TC. Gender differences in the link between marital
support and satisfaction in older couples. J Pers Soc Psychol (1994) 67:688–98.
doi: 10.1037//0022-3514.67.4.688

57. Dehle C, Weiss RL. Sex differences in prospective associations between marital
quality and depressedmood. J Marriage Family (1998) 60:1002–11. doi: 10.2307/
353641

58. Gallo WT, Bradley EH, Dubin JA, Jones RN, Falba TA, Teng H-M, et al. The
persistence of depressive symptoms in older workers who experience
involuntary job loss: results from the health and retirement survey. J Gerontol
Ser B: psychol Sci Soc Sci (2006) 61:221–8. doi: 10.1093/geronb/61.4.S221

59. Mosca I, Barrett A. The Impact of Voluntary and Involuntary Retirement on
Mental Health: Evidence from Older Irish Adults. IZA Discussion Papers, No.
8723. Bonn: Institute for the Study of Labor (IZA) (2014).

60. Heller-Sahlgren G. Retirement blues. J Health Econom (2017) 54:66–78.
doi: 10.1016/j.jhealeco.2017.03.007

61. Chandola T, Ferrie J, Sacker A, Marmot M. Social inequalities in self reported
health in early old age: follow-up of prospective cohort study. BMJ (2007)
334:990. doi: 10.1136/bmj.39167.439792.55

62. Nexo MA, Borg V, Sejbaek CS, Carneiro IG, Hjarsbech PU, Rugulies R.
Depressive symptoms and early retirement intentions among Danish

eldercare workers: Cross-sectional and longitudinal analyses. BMC Public
Health (2015) 15:677. doi: 10.1186/s12889-015-1973-1

63. Doshi JA, Cen L, Polsky D. Depression and retirement in late middle-aged US
workers. Health Serv Res (2008) 43:693–713. doi: 10.1111/j.1475-6773.20
07.00782.x

64. Conti RM, Berndt ER, Frank RG. Early retirement and public disability
insurance applications: Exploring the impact of depression. Cambridge:
National Bureau of Economic Research, Inc (2006).

65. Topa G, Depolo M, Alcover C-M. Early Retirement: A Meta-Analysis of Its
Antecedent and Subsequent Correlates. Front Psychol (2017) 8, 2157.
doi: 10.3389/fpsyg.2017.02157

66. Andersen LL, Jensen PH, Sundstrup E. Barriers and opportunities for
prolonging working life across different occupational groups: the
SeniorWorkingLife study. Eur J Public Health (2020) 30:241–6. doi: 10.1093/
eurpub/ckz146

67. Yeung DY, Zhou X. Planning for retirement: Longitudinal effect on retirement
resources and post-retirement well-being. Front Psychol (2017) 8:1300. doi:
10.3389/fpsyg.2017.01300

68. Henning G, Stenling A, Bielak AA, Bjälkebring P, Gow AJ, Kivi M, et al.
Towards an active and happy retirement? Changes in leisure activity and
depressive symptoms during the retirement transition. Aging Ment Health
(2020) 24:1–11. doi: 10.1080/13607863.2019.1709156

69. Siegrist J, Wahrendorf M, von dem Knesebeck O, Jürges H, Börsch-Supan A.
Quality of work, well-being, and intended early retirement of older employees:
baseline results from the SHARE Study. Eur J Public Health (2007) 17:62–8.
doi: 10.1093/eurpub/ckl084

70. Ecklund ES. Core job dimensions as predictors of intended retirement timing.
Indiana: Indiana University of Pennsylvania (2014).

71. Richter D, Hunziker M, Hoffmann H. Supported Employment im
Routinebetrieb: Evaluation des Berner Job Coach Placement-Programms
2005 – 2016. Psychiatr Prax (2019) 46:338–41. doi: 10.1055/a-0915-3990

72. Burns T, Catty J, Becker T, Drake RE, Fioritti A, Knapp M, et al. The
effectiveness of supported employment for people with severe mental illness: a
randomised controlled trial. Lancet (2007) 370:1146–52. doi: 10.1016/s0140-
6736(07)61516-5

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Zuelke, Roehr, Schroeter, Witte, Hinz, Glaesmer, Engel, Enzenbach,
Zachariae, Zeynalova, Loeffler, Villringer and Riedel-Heller. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Zuelke et al. Early Retirement and Depressive Symptoms

Frontiers in Psychiatry | www.frontiersin.org September 2020 | Volume 11 | Article 56544212

61

https://doi.org/10.1093/pan/mpr025
https://doi.org/10.1016/j.jhealeco.2013.02.004
https://doi.org/10.1515/jbnst-2017-0160
https://doi.org/10.1515/jbnst-2017-0160
https://doi.org/10.1017/S0144686X02008723
https://doi.org/10.1017/S0144686X02008723
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Statistiken-und-Berichte/statistikpublikationen/rv_in_zahlen_2019.pdf?:blob=publicationFile&amp;v=3
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Statistiken-und-Berichte/statistikpublikationen/rv_in_zahlen_2019.pdf?:blob=publicationFile&amp;v=3
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Statistiken-und-Berichte/statistikpublikationen/rv_in_zahlen_2019.pdf?:blob=publicationFile&amp;v=3
https://www.deutsche-rentenversicherung.de/SharedDocs/Downloads/DE/Statistiken-und-Berichte/statistikpublikationen/rv_in_zahlen_2019.pdf?:blob=publicationFile&amp;v=3
https://doi.org/10.1186/1471-2458-14-1310
https://doi.org/10.1186/1471-2458-14-1310
https://doi.org/10.1037//0022-3514.67.4.688
https://doi.org/10.2307/353641
https://doi.org/10.2307/353641
https://doi.org/10.1093/geronb/61.4.S221
https://doi.org/10.1016/j.jhealeco.2017.03.007
https://doi.org/10.1136/bmj.39167.439792.55
https://doi.org/10.1186/s12889-015-1973-1
https://doi.org/10.1111/j.1475-6773.2007.00782.x
https://doi.org/10.1111/j.1475-6773.2007.00782.x
https://doi.org/10.3389/fpsyg.2017.02157
https://doi.org/10.1093/eurpub/ckz146
https://doi.org/10.1093/eurpub/ckz146
https://doi.org/10.3389/fpsyg.2017.01300
https://doi.org/10.1080/13607863.2019.1709156
https://doi.org/10.1093/eurpub/ckl084
https://doi.org/10.1055/a-0915-3990
https://doi.org/10.1016/s0140-6736(07)61516-5
https://doi.org/10.1016/s0140-6736(07)61516-5
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


 

62  

3. General Discussion   

 

Depression is a highly prevalent disease which can cause considerable suffering on the side of 

those affected and their relatives. Beyond that, depression and subthreshold depressive symptoms 

impose a tremendous burden on the healthcare- and social security system due to treatment costs, lost 

productivity, sickness absence and early retirement. Since employment constitutes an important source 

of identity in modern societies and most people spend a significant proportion of their adult life in paid 

work, investigating the links between employment status, quality of work and mental health is of crucial 

importance. The empirical studies of this thesis aimed to contribute to the knowledge on both early 

retirement and unemployment, as opposed to employment, and to psychosocial stressors in the 

workplace, therefore providing findings on different epidemiological aspects of the working 

environment and depressive symptoms.  

Our first study investigated the link between unemployment and depressive symptoms, with a 

special focus on specific subgroups of unemployed persons. Many welfare states in industrialized 

countries have undergone extensive reforms during the last decades which are likely to affect the reality 

of unemployed persons (Bambra 2010; O'Campo et al. 2015). Against this background, in-depth 

investigations regarding the mental health of specific subgroups of unemployed are warranted for 

tailored interventions and back-to-work-approaches. We found elevated depressive symptoms in 

unemployed receiving means-tested benefits (Arbeitslosengeld II), with men and women being equally 

affected, suggesting that unemployed receiving means-tested benefits constitute a specific risk group for 

depression.   

In the second study, the focus was shifted to psychosocial stressors in the workplace, specifically:  

social conflicts at work. Using objective measures of workplace social stressors, social conflicts at work 

were not linked to depressive symptomatology. Similar findings, i.e. associations of workplace stressors 

with mental health outcomes decrease or become non-significant when objective measures of stressors 

are used, have been reported in other studies (Stansfeld et al. 1995; van der Doef and Maes 1999; 

Waddell and Burton 2006). It is therefore suggested that possible links between experienced conflicts at 

work and depressive symptoms might be mediated by coping styles or subjective perceptions of 

experienced conflicts.   

The third study explored the link between early retirement and depressive symptoms. So far, 

evidence on the association between retirement – especially, early retirement – and mental health 

remains mixed, in part because comprehensive investigations of different subtypes of retirees are 

currently lacking. Therefore, this study investigated simultaneously different types of early retirees 

regarding depressive symptoms. Our results indicated that depressive symptoms depend upon reason for 

retirement: No overall-differences between early retirees and employed persons regarding depressive 

symptoms were detected. However, upon investigation of different reasons for retirement, ill-health 
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retired women had higher depressive symptomatology, while both voluntary retired men and statutory 

retired women had lower depressive symptoms. Women in ill-health retirement might therefor constitute 

a risk group for depressive symptoms.   

Several strengths of the three presented studies can be pointed out. These include large samples 

from a population-based cohort study, comprising a large variety of employment statuses and 

occupations and the use of a validated measure for depressive symptoms. Drawing upon detailed 

sociodemographic information allowed for sub-analyses of different types of retirees or unemployed 

persons. Beyond that, we were able to include moderating factors that have been pointed out as crucial 

for the investigation of employment status and mental health, but until now have only seldom been 

addressed, including social support (McKee-Ryan et al. 2005; Kroll and Lampert 2011). Our studies 

investigated possible differences between men and women, allowing for gender-specific statements. 

Therefore, the studies comprising this dissertation might provide useful results which add to the 

knowledge on employment status, psychosocial aspects of work and depressive symptoms.   

Some methodological limitations need to be taken into consideration when interpreting the 

presented findings. The cross-sectional data set does not allow for conclusions regarding causality. It is 

therefore likely that a certain degree of health selection or a healthy worker-effect contributed to the 

findings. Depressive symptoms were assessed using a validated self-report instrument, the CES-D, 

suitable to obtain a dimensional diagnosis of depression. However, it cannot be assured whether the 

findings presented above would have been the same when using a clinical diagnosis of major depression.   

3.1 Implications for Future Research  

  

Longitudinal studies could provide useful evidence as to the temporal nature of the associations 

described in our studies and possible time trends. Regarding the first study on unemployment and 

depressive symptoms, such studies could help clarify whether the observed association – unemployed 

receiving means-tested benefits show higher depressive symptomatology – is due to longer 

unemployment spells and associated declines in material and psychosocial resources, or due to 

contextual factors like different jurisdictions for specific groups of unemployed. Our study also indicated 

a high rate of social isolation in unemployed men and women, a finding that deserves increased attention 

in research, political and social security systems. Social resources, e.g. ties with friends and family, are 

not only protective for mental health but also of high relevance when pursuing reemployment (Cingano 

and Rosolia 2012; Korpi 2001; McQuaid and Lindsay 2005; Krug et al. 2020; Gayen et al. 2019). Future 

studies should therefor investigate trends in social resources over time and possible associations with 

depressive symptoms in samples of unemployed persons. Furthermore, investigations of coping 

strategies and activities pursued in unemployment might yield valuable results. Certain studies were able 

to show that leisure activities that are perceived as meaningful are able to reduce depressive symptoms 
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in unemployed individuals (Waters and Moore 2002), especially if they include social activities 

(Goodman et al. 2017, 2016).   

Respective investigations are also warranted regarding early retirement. Previous studies reported 

a decline in depressive symptoms in retirees with increased levels of social or physical leisure activities 

in retirement (Henning et al. 2020). Further investigations are needed to investigate whether these 

associations can also be detected in ill-health retirees. However, retirees tend to have smaller social 

networks (Topa et al. 2017), a finding which was also observed in our study. Studies with a longitudinal 

time frame could provide valuable insights into developments of mental health and social networks 

following early retirement.  

Rehabilitation approaches constitute another promising field of research. Re-entering paid 

employment is generally associated with improved mental health and well-being among those formerly 

unemployed (Paul and Moser 2009), and there is growing evidence supporting the effectiveness of 

backto-work-approaches and supported employment for those suffering from depression (Richter et al. 

2019; Hoffmann et al. 2014). Regarding early retirement, evidence from German insurance data suggests 

that only half of those retiring early due to mental ill-health received medical rehabilitation services prior 

to retirement (Riedel-Heller and Gühne 2015). Although not all ill-health retirees in our study sample 

might have retired due to mental ill-health, this indicates an enormous prevention potential. Future 

investigations studying possible work-related measures to maintain mental health of employees are 

therefore highly warranted. This also includes research on how to facilitate reemployment and modify 

workplaces for those suffering from depression in order to prevent unemployment and early withdrawal 

from the labor force (Olesen et al. 2013). Additionally, more research is needed on the mental health 

care situation of both early retirees and unemployed, since existing studies suggest an under-utilization 

of services for depression in both groups (Liwowsky et al. 2009; Zivin et al. 2013).  

Regarding social conflicts at work and depressive symptoms as investigated in the second study, 

no association was detected. This might have been due to the objective assessment of social conflicts in 

our study which was chosen to counter common method bias, a problem frequently complicating studies 

on psychosocial stressors in the workplace. However, to date no consensus on more objective measures 

of stressors in the workplace has been reached (Waddell and Burton 2006; Rick and Briner 2000). Future 

studies might integrate both objective measures of working conditions or potential stressors, and 

subjective appraisals of these stressors. Respective studies could then provide further insights on the 

association between psychosocial stressors at work and their association with depressive symptoms by 

investigating interpersonal differences between employees exposed to the same stressors.   

Further studies on psychosocial stressors in the workplace should aim to identify other specific 

stressors that contribute to depression. Regarding the design of effective workplace interventions, it can 

be assumed that specific stressors are more amendable to change than broad constructs like e.g. “work 

stress”, therefor allowing for more precise efforts for intervention and prevention. Against this 
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background, investigations of specific aspects of work and their associations with depression could 

further elucidate our understanding of the association of work and mental health.   

4. Conclusion  

  

The empirical studies in this dissertation aimed to investigate the associations between 

employment status – i.e. employment, unemployment and early retirement – psychosocial stressors in 

the workplace and depressive symptoms in a population-based sample. By doing so, our studies were 

able to identify specific risk groups for depression, i.e. unemployed receiving means-tested benefits and 

women in ill-health retirement. These findings imply that employment status groups like retirees or 

unemployed do not constitute homogenous samples but that different subgroups might require specific 

attention in research and health care. Efforts are required to adjust working environments in order to 

facilitate employment for those with impaired mental health, but also to re-integrate those suffering from 

depression into the workforce. This could help prevent both early retirement transitions and cases of 

short- and long-term unemployment. In the face of population ageing and demographic changes 

challenging welfare and social security systems, respective efforts are of utmost importance. Regarding 

the known positive impact of work on mental health, maintaining of and reintegration into employment 

constitute a key priority not only for economic reasons but also for preserving the mental health of 

unemployed or older workers.   

Regardless the mental health benefits of employment, however, psychosocial qualities of work 

should not be underestimated, since previous studies reported the mental health effects of work to depend 

upon the psychosocial qualities of specific jobs. This might be especially relevant for those workers 

already suffering from impaired mental health. It is therefore worthwhile to investigate both the links 

between employment status, i.e. employment, unemployment or retirement, and the psychosocial 

qualities of employment that are associated with mental health.   
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Depression is a highly prevalent disorder with large-scale negative consequences both for those 

affected and their relatives and societies at large. Due to the economic costs of depression in form of 

healthcare costs and lost productivity on the one hand and the central role of employment for the 

individual in Western societies on the other, associations between employment and depression 

constitutes a highly important field of investigation. The overall beneficial effect of employment on 

mental health is well-established. However, in the face of economic and political changes challenging 

Western economies in the last decades, up-to-date knowledge on specific employment status groups, 

e.g. unemployed and retired persons, is highly warranted. Moreover, psychosocial factors of 

employment contribute to employees’ mental health. The overall-aim of this dissertation was therefore 

to provide further insight both on employment status, i.e. unemployment and early retirement, as 

opposed to employment, and psychosocial qualities of work and associations with depressive symptoms.   

The first study investigated the link between unemployment and depressive symptoms, assessed 

by the Center for Epidemiological Studies Depression Scale (CES-D) in the LIFE-Adult-Study, a large 

population-based sample of the population of Leipzig, Germany. Our sample comprised 4,842 men and 

women aged 18 to 65 years who were either employed, unemployed and receiving entitlement-based 

benefits (Arbeitslosengeld I) or unemployed and receiving means-tested benefits (Arbeitslosengeld II). 

Multivariate logistic regression models controlling for the effect of material and psychosocial resources 

revealed higher risk for depression (CES-D score ≥ 23) in unemployed receiving means-tested benefits 

(men: OR = 2.17, 95%-CI: 1.03 – 4.55; women: OR = 1.98, 95%-CI: 1.22 – 3.20), but not in recipients 

of entitlement-based benefits. Higher risk for depression was linked to social isolation in both men and 

women, while higher income and higher levels of education were linked to lower depression risk only 
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in women. However, material and psychosocial resources were not able to fully explain the link between 

unemployment and depression.   

Psychosocial working environments and job characteristics are of vital importance for mental 

health. Whereas a large body of literature investigates the dimensions of demand vs. control or effort vs. 

reward in the workplace, research on other potential stressors at work is still scarce. Therefore, the 

second study focused on social conflicts in the workplace and the association with depressive symptoms, 

hypothesizing that social conflicts at work are linked to increased depressive symptomatology. To 

counter the risk of common method bias when assessing both stressors and outcomes as subjective 

measures, we used objective information on social conflicts commonly experienced in specific 

occupations, derived from the Occupational Information Network (O*NET). Data were drawn from the 

population-based LIFE-Adult-Study, including persons between 18 and 65 years of age who were 

currently employed. Multilevel linear regression models were applied, controlling for occupation- and 

individual-level characteristics (social conflicts in the workplace; sociodemographic factors and 

personality traits, i.e. neuroticism and extraversion, assessed with the NEO-16 AM). In our final sample 

(n = 2,164), social conflicts at work were not associated with depressive symptoms (men: p = .74; 

women: p = .72). Depressive symptoms were linked to individual characteristics, whereas neuroticism 

was linked to higher depressive symptoms in both genders, while extraversion, a high level of education 

and a larger social network were linked to lower depressive symptomatology in women only. 

Methodological deficiencies were discussed regarding the null-findings, especially concerning the 

objective assessment of social conflicts at work and alternative mechanisms of association.   

Evidence on retirement and mental health, especially early retirement, remains mixed, partly due 

to a lack of comprehensive studies investigating different types of retirement. In our third study, we 

therefor investigated the link between early retirement and depressive symptoms, again drawing on data 

from the LIFE-Adult-Study. Applying multivariate linear regression models using balancing techniques 

(i.e. entropy balancing), we compared different subtypes of early retirees to employed persons. The 

sample comprised 4,808 individuals (nemployed: 4,154; nretired: 654) aged 40 to 65 years. While no 

overalldifferences between employed and retired subjects were detected (men: p = .43; women: p = .95), 

exploring subtypes of retirees revealed a different pattern. Women in ill-health retirement showed higher 

depressive symptoms (b = 4.68, 95% CI = 1.71 – 7.65), whereas voluntary early retired men and statutory 

early retired women had lower depressive symptoms (b= −1.83, 95% CI = -3.22 – -.43; b =  -2.00, 95% 

CI = -3.99 – -.02). Social resources were linked to lower depressive symptomatology in men and women, 

while living in a partnership was linked to lower depressive symptoms in women only. For women, a 

history of diabetes was associated with higher depressive symptoms.   

The empirical studies of this dissertation revealed a large heterogeneity in both unemployed and 

early retired persons. Unemployed receiving means-tested benefits and women retired due to ill-health 

might constitute specific risk groups for depressive symptoms in need of attention in the health care- 
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and social security system. Bearing in mind the mental health benefits of employment, our results 

point out the need to facilitate employment for those impaired by depressive symptoms in order to 

prevent cases of ill-health retirement, but also to enable re-entry into the workforce for those currently 

unemployed. Furthermore, future studies investigating specific psychosocial qualities of work could 

reveal valuable insights into the relationship of employment and mental health. Whereas our second 

study did not find an association between social conflicts and depressive symptoms, identifying other 

specific stressors at work might help point out possibilities of intervention, aiming to improve and 

maintain employees’ mental health. Respective attempts could help sustain employment and prevent 

cases of unemployment and early withdrawal from the labor force.  
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