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Abstract 

Nationally representative panel survey data for Australia and Germany are used to investigate 

the impact of working-time mismatches (i.e., differences between actual and desired work 

hours) on mental health, as measured by the Mental Component Summary Score from the 

SF-12. Fixed effects and dynamic linear models are estimated, which, together with the 

longitudinal nature of the data, enable person-specific traits that are time invariant to be 

controlled for. The incorporation of dynamics also reduces concerns about the potential 

effects of reverse causation. The results suggest that overemployment (working more hours 

than desired) has adverse consequences for the mental health of workers in both countries, 

though the magnitude of such effects are larger in Germany. Underemployment (working 

fewer hours than desired), however, seems to only be of significance in Australia. 

 

JEL classification: I12, J22 

Keywords: Australia, Germany, mental health, Mental Component Summary Score (SF-12), 

longitudinal data, work hours, working-time mismatch 

 

 



 

3 
 

Regulation of working time has long been a central focus of labour law, and in most 

industrial nations saw a convergence on the 5-day, 40-hour work week as the accepted 

standard or norm. In the latter decades of the 20th century, however, the dominance of this 

full-time, 9-to-5 model was challenged by the rapid growth in part-time work. Today part-

time workers represent around 17% of all employed persons, when averaged across OECD 

nations. Concerns have also been expressed about the large proportions of workers (and 

especially men) who report regularly working far more than 40 hours a week. Long hours 

working is especially pronounced in East Asian countries (such as Japan and Korea), but is 

also a feature of many Western economies, including Australia, the UK and the USA.  

While it is still widely believed that the ‘best’ jobs are those with weekly hours that most 

closely conform to industrial norms, there is also evidence that suggests that more important 

for worker well-being than the number of hours worked is whether, and the extent to which, 

those hours are aligned with worker preferences. Part-time work, for example, is often 

associated with low-quality employment, as reflected in low wages, poor levels of job 

security and a lack of opportunities for career development, yet studies of job satisfaction 

have mostly been unable to detect sizeable negative associations with part-time work. This, 

we suggest, should not be unexpected given the large majority of part-time workers have 

preferences for part-time hours. Some researchers, therefore, have focused on the 

underemployed – those part-time workers who are working fewer hours than desired – 

arguing that the insufficiency of work among some part-time workers is analogous to 

unemployment. Thus underemployment, like unemployment, is a source of stress that has the 

potential to compromise health and well-being.  

Similarly, while there is a large body of evidence demonstrating positive associations 

between long hours of work and both the incidence of work-related injury and symptoms of 

health problems, relatively new research, based on household panel survey data, suggests that 
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it is only when hours diverge from preferences that any strong associations between long 

hours and measures of job satisfaction and life satisfaction are obvious. Whether such 

findings also extend to health outcomes, and in particular psychological health, is less clear. 

Existing evidence is both limited and inconclusive, restricted to just two studies of the same 

UK data source that reached quite different conclusions.  

In this study we seek to add to this small literature. Specifically, we seek to test the twin 

hypotheses that psychological health is affected by working-time arrangements, and that it is 

the degree of mismatch between usual and preferred working time hours, rather than the 

number of hours usually worked, which is most critical. The key feature of the analysis is the 

use of comparable representative longitudinal data for two very different populations – 

Australia and Germany – where very different regulatory arrangements prevail. The use of 

longitudinal data enables estimation of models that hold constant time-invariant individual-

specific traits, and thus better deals with unobserved heterogeneity. It also enables the 

estimation of models that incorporate simple dynamic processes and thus reducing concerns 

about the potential for reverse causation.  

 

Previous Research 

Organizational psychologists have long argued that work outcomes will be influenced by 

the compatibility between people and both the characteristics of their jobs and the 

organizations they work for, and that incongruence in the person-to-job fit can be a source of 

dissatisfaction and stress (e.g., Edwards 1991; Kristof 1996). It thus follows that the inability 

of some workers to find work that satisfies their working-time preferences should also be a 

source of dissatisfaction and stress. Despite this, and until relatively recently, most empirical 

research on working-time mismatch focused on only one side of the dimension – 

underemployment.  
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Reviews of this literature generally suggest a mixed picture. Anderson and Winefield 

(2011: 173), for example, claimed that on balance there has only been “moderate support for 

the notion that underemployment affects psychological well-being”. Similarly, Friedland and 

Price (2003: 34), when summarizing research from cross-sectional studies conducted in the 

1980s and 1990s, concluded that findings provide “mixed support for the assumption that 

underemployment is harmful for the health and well-being of workers”. Both reviews 

highlighted the dominance of cross-sectional research designs and the difficulty in drawing 

causal inferences from such research, and pointed to the importance of research utilizing 

longitudinal data. Included here are studies employing samples of young people from the US 

National Longitudinal Study of Youth (e.g., Prause and Dooley 1997; Dooley, Prause and 

Ham-Rowbottom 2000), which attempted to deal with causation by examining the association 

between underemployment and outcomes at one point in time, while including a control for 

the outcome variable measured at an earlier time. These studies suggest negative effects of 

underemployment on measures of self-esteem and depression. Less clear is whether these 

effects are replicable within older populations.  

Somewhat surprisingly, only recently have researchers begun examining whether 

overemployment, the flip-side of time-related underemployment, might also be associated 

with adverse outcomes. Indeed, the first study to examine the effects of both 

underemployment and overemployment on a range of well-being outcomes – Friedland and 

Price (2003) – was motivated primarily by an interest in underemployment. Further, that 

study, despite its seminal nature, was not very convincing. The sample, while representative 

of the US population aged 25 years or older, was relatively small (N=1429), and controls 

were restricted to a handful of personal characteristics. But perhaps most importantly, while 

this study, like the earlier studies of NLSY data by Prause and Dooley (1997) and Dooley et 

al. (2000), utilised longitudinal data and conditioned on prior health, the estimation methods 
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employed were still cross-sectional. They did not utilise the panel nature of the data to control 

for unobserved heterogeneity. Perhaps as a result of these weaknesses, some of the findings 

reported were unexpected. Working fewer hours than desired in part-time jobs, for example, 

was found to be significantly, but positively, associated with job satisfaction, something that 

runs counter to both expectations and other research. Overemployment, which Friedland and 

Price (2003) defined as working both at least 45 hours per week and more hours than desired, 

on the other hand, exhibited significant associations in the expected direction with both job 

satisfaction (negative) and a measure of chronic disease (positive), but, in contrast to 

expectations, was found to be inversely associated with a measure of depression. We suspect 

such results may be a function of omitted variables and the potentially endogenous nature of 

the underemployment and overemployment variables.  

More recent studies have dealt with the issue of omitted variables by making use of annual 

data from household panel surveys undertaken in Australia (the Household, Income and 

Labour Dynamics in Australia [HILDA] Survey), Germany (the Socio-economic Panel 

[SOEP]) and the UK (the British Household Panel Study [BHPS]), all of which collect data 

on working-time preferences, and then estimating panel data models that hold constant all 

between-person differences that are time invariant. In these datasets the question on working-

time preferences is always conditioned on income, though arguably not very well in the case 

of the BHPS (see Angrave and Charlwood 2015: 1495). Further, in these studies, the 

definition of underemployment and overemployment is not conditioned on actual hours of 

work (though many of these studies do interact underemployment and overemployment with 

weekly hours worked). The dependent variables used vary across studies, but cover the same 

range of outcomes originally considered by Friedland and Price (2003) – namely, measures of 

job satisfaction, life satisfaction, subjective health and psychological health. 
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Taking each of these broad outcome types in turn, Green and Tsitsianis (2005) examined 

influences on job satisfaction using 11 annual waves of data for Britain from the BHPS, and 

17 years of data for Germany from the SOEP. They found working-time mismatch was 

associated with significantly lower levels of job satisfaction, but with working too many 

hours (overemployment) having more of an adverse effect than working too few hours 

(underemployment) in both Britain and West Germany. In contrast, in East Germany 

overemployment was not associated with job satisfaction. Negative effects of working-time 

mismatch on job satisfaction were also reported by Cornelißen (2009), who used SOEP data, 

though he did not distinguish between underemployment and overemployment, and by 

Angrave and Charlwood (2015), who used BHPS data and, like Green and Tsitsianis (2005), 

concluded that overemployment was of greater consequence than underemployment. 

Similarly, Wooden, Warren and Drago (2009), in their analysis of data from Australia 

(HILDA Survey), also reported strong negative associations between working-time mismatch 

and job satisfaction. However, they found that once the size of the mismatch was accounted 

for, there was little difference between underemployment and overemployment – one hour of 

underemployment had about the same impact on job satisfaction as one hour of 

overemployment. 

Effects of working-time mismatch on broader measures of subjective well-being, such as 

overall life satisfaction, would be expected to be smaller, and in general research is consistent 

with this. Both Wooden et al. (2009) and Angrave and Charlwood (2015), for example, 

examined associations with both job satisfaction and life satisfaction, and found noticeably 

smaller (but still statistically significant) associations with overall life satisfaction. Less clear 

is whether it is overemployment or underemployment that is more important. Wooden et al. 

(2009) reported that an hour of overemployment is more damaging for life satisfaction than 

an hour of underemployment, especially among men. Evidence from Germany, however, 
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suggests the opposition conclusion. Indeed, Wunder and Heineck (2013) reported no 

significant association with overemployment in their sample of married Germans with 

children. Subsequent comparative research by Kugler, Wiencierz and Wunder (2014), 

employing semi-parametric estimation methods, appears to confirm these cross-country 

differences, with the life satisfaction scores of Australian workers being much less responsive 

to underemployment, whereas the well-being of German workers, and especially men, 

appears not to respond to overemployment at all. 

Very different are the studies of Robone, Jones and Rice (2011) and Bell, Otterbach and 

Sousa-Poza (2012), which focused on subjective measures of health. Both examined an 

identically worded measure of self-reported health scored on a 5-point scale, with Robone et 

al. (2011) using data from the BHPS and Bell et al. (2012) data from both the BHPS and 

SOEP. While different types of models were estimated – Robone et al. (2011) estimated a 

dynamic model with correlated random effects while Bell et al. (2012) estimated 

conventional fixed effects and fixed effects ordered logit models – both found that a desire 

for fewer hours is associated with worse self-reported health (though the magnitude of these 

associations could be argued to be small). With respect to underemployment, both reported 

significant negative associations, but only for men in the BHPS data. In the SOEP data, on 

the other hand, negative associations were also reported for women. 

Finally, both Robone et al. (2011) and Angrave and Charlwood (2015) used the BHPS 

data to identify associations between working-time mismatch and psychological health, 

where the latter was measured using the 12-item General Health Questionnaire (GHQ-12), a 

self-administered instrument that has been widely used to screen for common mental health 

disorders. Despite use of a common data source, the findings suggest quite different 

conclusions. Angrave and Charlwood (2015) found that working-time mismatch was 

generally negatively associated with GHQ-12 scores, but with effects more pronounced for 
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overemployment. Indeed, among men there was little evidence that underemployment was 

negatively associated with the GHQ-12. Robone et al. (2011), on the other hand, reported no 

evidence of statistically significant associations between working-time mismatch and GHQ-

12 scores among British men. Further, for women they found that the adverse association 

with overemployment was strongest for those working part-time hours. These different 

findings almost certainly reflect differences in model specification; with Robone et al. (2011) 

lagging all measures of working conditions, including work hours preferences, by one period. 

In summary, during the last decade, research based on household panel survey data has 

highlighted the possible negative effects of working-time mismatch on worker well-being. 

This body of evidence is relatively small, and focused mainly on evaluative measures of 

satisfaction with jobs and life more broadly. But if working-time mismatches are a source of 

psychological stress, associations with more direct measures of psychological health might be 

expected to be stronger than with global evaluative measures of life. The panel-data evidence 

on the effects of mismatch on psychological health that does exist, however is based on the 

same data source (from the UK) and gives rise to conflicting conclusions. This study seeks to 

add to this literature by employing data from two other data sources and countries and 

involving a comparable measure of psychological health – the Mental Component Summary 

score from the SF-12. Further, we test how sensitive results are to model specification, 

estimating both fixed effects models and dynamic panel data models with correlated random 

effects.  

 

Methods 

To model mental health we make use of two different, but related, estimation methods 

designed for panel data. First, and following the approach used by Wooden et al. (2009), Bell 
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et al. (2012) and Angrave and Charlwood (2015), we estimate a model that includes an 

individual-specific effect. This takes the form:  

yit =  ' xit + ' zit + t + i + it;  i = 1, …, N; t = 1, …, T (1) 

where yit is a measure of mental health, xit is a vector of time-varying variables capturing 

working time mismatch, zit is a vector of other time-varying exogenous variables that are 

hypothesised to influence the outcome, i are individual-specific constants, t captures any 

time-specific (survey wave) effects, and  it is a random error term.  

As argued by Robone et al. (2011), an obvious criticism of this type of specification is that 

it may be affected by endogeneity bias; in particular, desired working hours (and hence 

working time mismatch) may be a function of mental health status. To address such concerns, 

we also estimate dynamic panel data models with correlated random effects, as set out in 

equations (2a / 2b).  

yit = yit-1 + ' xit + ' zit + ti + it; i = 1, …, N; t = 1, …, T (2a) 

i = 0 + 1yi1+2 z i + i (2b) 

This specification allows current mental health status to be a function of mental health 

status in the previous period. Estimation of 2a with a conventional fixed-effects (or random-

effects) model, however, will produce biased estimates because the values of the lagged 

dependent variable will not be independent of i. Instead, and as in Robone et al. (2011), we 

adopt the approach recommended by Wooldridge (2005) and model the distribution of the 

unobserved individual-specific effects (i) as a function of both the initial value of the 

outcome variable, which is proxied by the first observed value of the mental health variable 

within the panel for each individual (yi1), and the within-person means of all exogenous time-

varying variables ( z i). This model is then estimated with the random-effects estimator.  
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Data 

Samples 

The data for this study are drawn from two well-known household panel surveys: the 

German Socio-Economic Panel (SOEP) and the Household, Income and Labour Dynamics in 

Australia (HILDA) Survey (Wagner, Frick and Schupp 2007; Watson and Wooden 2012). 

While there are numerous differences in the way the two surveys are designed and 

administered, they have many common features (see Watson and Wooden 2014). Notably 

both commenced with nationally representative samples of private households, and then 

sought to re-interview all adult members of those households (together with any other co-

residents) every year thereafter. Importantly, the two studies have a very similar focus on 

work, income and well-being, and thus contain many common variables. Most critical for this 

analysis, both surveys collect data on usual and preferred working hours, and in recent waves, 

provide a common mental health measure.  

While the SOEP commenced in 1984, in this analysis we only make use of observations 

from six survey waves: 2002, 2004, 2006, 2008, 2010 and 2012. This reflects the availability 

of data on the key mental health outcome that is central to this study (see below). After 

restricting the sample to what might be loosely described as the working age population – 

persons aged between 17 and 64 years of age (where age is measured as survey year minus 

birth year) – and excluding any cases with missing observations on the mental health 

outcome variable, we are left with an initial sample comprising 96,847 observations covering 

32,500 individuals.  

The HILDA Survey, in contrast, only commenced in 2001, but provides information on 

mental health states in all waves. Applying the same sample restrictions as those applied to 

the SOEP data, but covering all survey waves between 2001 and 2013, gives us an initial 

sample comprising 125,174 observations covering 22,416 individuals. If we further restrict 
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the sample to only include observations from the same six survey years available for the 

SOEP analysis, we are left with 56,268 observations from 18,661 individuals. 

 

Measurement of Mental Health 

The principal outcome variable for this analysis is the Mental Component Summary 

(MCS) score from the 12-item version of the Medical Outcomes Study Short Form Health 

Survey (SF-12). Score values range from 0 to 100 with the mean value and standard deviation 

in the base year (which in this analysis is 2004) set to 50 and 10 respectively.1  

The SOEP administers version 2 of the SF-12 whereas the HILDA Survey administers 

version 1. As a result, the underlying questionnaire items, while very similar, are not identical 

in the two surveys. There are also differences in the way the SF-12 data are collected in the 

two studies. The HILDA Survey administers the SF-12 as part of the longer SF-36 

instrument. More importantly, it is administered not as part of the main interview, but as part 

of a separate self-completion instrument. All responses are thus obtained without the 

assistance of an interviewer. In contrast, the SOEP administers the SF-12 as part of its main 

interview, which, in turn, is delivered by a variety of different modes, but with more than half 

involving interviewer administration.2 This may lead to some overstatement of mental health 

in the SOEP data relative to the HILDA Survey given evidence that respondents tend to 

exaggerate their health when responding to an interviewer relative to what is recorded on a 

paper or online instrument completed by the respondent in their home (e.g., Lyons et al. 

1999; Cernat, Couper and Ofstedal 2015). 

 

                                                            
1 The algorithm used to construct the MCS using the GSOEP data is described in Andersen et al. (2007). We 
have applied the same algorithm to the HILDA Survey data.  
2 Fifty-two percent of respondents in our SOEP sample were interviewed by an interviewer (32% by computer-
assisted methods and 20% by pen-and-paper methods), 28% of respondents completed the questionnaire 
themselves without the assistance of the interviewer, 3% completed the questionnaire themselves but with the 
assistance of an interviewer, and about 14% provided written questionnaires returned by mail. A further 3% 
were completed using a mixture of survey modes. 
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Measurement of Working Hours and Working-time Mismatch 

Working hours are based on self-reports of the number of usual or average hours worked 

in a week. In the HILDA Survey the question relates to a usual week, covers both paid and 

unpaid overtime, and relates to all jobs currently held (i.e., during the 7 days preceding 

interview). In the SOEP the relevant question (at least when correctly translated) refers to 

“average working hours including possible over-time”. This question does not specify 

whether unpaid hours are included, but a subsequent question about whether overtime hours 

are compensated for makes it clear that the intent is that all hours are to be included. Also 

unclear is whether the working hours relate to only one job or all jobs. Again, subsequent 

questions imply that the intent here is only to measure hours worked in the main job, and 

hence hours of work will be under-counted relative to the HILDA Survey. 

Respondents to both surveys are also asked, if currently employed, about the number of 

hours they would prefer to work each week, after taking into account any effects on income. 

Another difference between the two surveys is that responses to this question in the HILDA 

Survey are conditioned on respondents first indicating that they would prefer to worker fewer 

or more hours than currently. 

Similar to previous research (e.g., Wooden et al. 2009; Bell et al. 2012; Angrave and 

Charlwood 2015), our main specification (specification I) includes a series of dummy 

variables that interact usual weekly work hours categories with mismatch status 

(underemployed, matched, or overemployed). Following Bell and Freeman (2001) and Bell et 

al. (2012), we only classify someone as mismatched if the discrepancy between actual and 

desired hours is at least four hours per week. We also retain persons who are not employed at 

the time of interview by setting their working hours to zero and including two dummy 
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variables identifying, respectively, persons who are unemployed (i.e., actively looking for a 

job) and persons who are not in the labour force.3 

We also consider an alternative specification (specification II) where, following Wooden 

et al. (2009), we include separate measures of the extent (i.e., hours) of underemployment 

and of overemployment.4 In this specification we also include controls for usual hours 

worked (three categorical dummy variables). 

 

Covariates 

Given the fixed-effects estimation approach, our set of covariates consists of a 

parsimonious set of time-varying covariates. These measure: age (four categorical dummies); 

marital / relationship status; the number of dependent children (under 17 years of age, where 

age is again survey year minus birth year); the presence of a disability; the log of real annual 

equivalised net household income (where the equivalence scale applied is the square root of 

household size and nominal incomes are adjusted using the official consumer price index in 

each country5); and, if employed, occupation (27 two-digit occupation dummies using the 

1988 International Standard Classification of Occupations). In addition, we also include a set 

of survey year dummies. Summary statistics describing all variables are provided in 

Appendix Table A1.  

While we have attempted to ensure that variables are comparable across the two datasets, 

differences in questionnaire design and in institutional arrangements mean this is not always 

                                                            
3 The definition of unemployment used in both samples follows ILO concepts, and thus requires both active job 
search and availability to start work. There are, however, subtle differences across the two surveys. In the SOEP 
sample, an unemployed person is anyone who is not employed (or involved in compulsory military service or 
community service) and who states that they both actively looked for work within the last four weeks and are 
available to start work within the next two weeks. In the HILDA Survey sample, unemployment requires: (i) 
active job search during the preceding four weeks, but where active job search is based on the method of job 
search reported; and (ii) being available to start work within the previous week, or waiting to start a new job 
within the next four weeks. 
4 In these analyses we do not set any minimum threshold in order to be classified as under or overemployed. 
5 The base period (CPI=100) selected for the SOEP was the 2012 calendar year while for the HILDA Survey it 
was the 2011/12 financial year.  
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possible. The relationship status variable for the SOEP identifies persons who are in a 

registered marriage and live with their spouse. It thus excludes de facto unions.6 By contrast, 

the comparable variable for the HILDA Survey dataset includes both registered marriages 

and de facto unions, and reflects the fact that in Australia there are few (if any) differences 

between these two types of unions in terms of legal entitlements.  

The disability variable in the SOEP data is based on whether respondents have been 

‘legally assessed as handicapped’ or partially incapable of work, and on the extent of that 

reduced capability. According to German social law, a disability exists when limitations in 

physical functioning, mental capability or emotional health are present that have lasted, or 

with a high probability are expected to last, longer than 6 months, and therefore restrict 

individuals’ participation in social and professional life. The degree of limited functioning 

(ranging from 10 to 100 in steps of 10) is based on an official assessment by authorised 

experts and doctors. Individuals are considered as disabled if their degree of limited 

functioning is 20% or higher. In Australia, on the other hand, there is no official system for 

recognizing and quantifying the extent of disability. Instead, disability within the HILDA 

Survey data has been determined by respondents reporting the presence of a long-term health 

condition or disability that restricts every day activity, has lasted (or is expected to last) 6 

months or more, and limits the type of amount of work that can be done to at least some 

extent. Relative to the SOEP measure, this will almost certainly mean more workers being 

classified as disabled.  

Finally, while the household income variables used are conceptually the same, providing 

estimates of the combined income of all household members from all regular income sources 

(labour earnings, asset flows, private retirement income, private transfers, public transfers, 

                                                            
6 From 2011 onwards the SOEP question on marital status was changed to also include an option for registered 
partnerships. However, for reasons of longitudinal consistency we have opted not to change the coding of this 
variable.  
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and social security pensions) minus taxes paid over a 12-month period7, there are likely to be 

differences across the two studies in coverage. Both variables are also underpinned by 

considerable imputation (for both item non-response due to missing components and unit 

non-response within households). Further, neither study directly collects data on taxation; 

rather these are estimated based on individual and household circumstances and the taxation 

rules in effect in each country at the time of each interview.8  

 

Results 

We begin our presentation of results by reporting, in Table 1, descriptive data on both the 

incidence of working-time mismatches and the distribution of working hours for the 

employed subsets of our two population samples, disaggregated by sex. If we focus first on 

the numbers reported in the final column in this table, it can be seen that the distribution of 

working time is surprisingly similar in the two countries. Both populations are characterised 

by relatively high levels of part-time work (defined here as less than 35 hours per week), 

especially among women, and relatively high levels of long hours working (defined as 50 

hours or more per week). The incidence of both part-time hours and long hours is greater in 

Australia, but the differences are not large.  

More importantly, Table 1 also shows that work hours mismatches are very common in 

both countries, with only around 60% of the Australian workforce and less than half of the 

German workforce working their desired weekly hours of work. In the Australian sample 

about 28% of employed men and 25% of employed women report being overemployed – that 

is, usually working more hours than preferred. The comparable numbers for the German 

sample are considerably larger; 48% of employed men and 38% of employed women. These 

                                                            
7 The reference period is the financial year preceding interview, which in the SOEP is the calendar year and in 
the HILDA Survey is the year ended 30 June.  
8 Taxes in the SOEP are derived using updated and modified calculation routines developed originally by 
Schwarze (1995). The taxation estimation routines used in the HILDA Survey are described in detail in Wilkins 
(2014). 
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high levels of overemployment reflect the sizable fractions of the workforce who regularly 

work long hours, with the incidence of overemployment rising with the number of hours 

worked. Underemployment, on the other hand, is less common, with about 13% of employed 

men and 15% of employed women in Australia, and 8% of employed men and 17% of 

employed women in Germany, reporting working fewer hours than desired.  

We now turn to the results of our regression models. We begin by reporting results from 

fixed-effects estimation. As noted earlier, two specifications are estimated; specification I 

includes a series of dummy variables that interact usual weekly work hours categories with 

mismatch status (Table 2), while specification II replaces these interaction terms with two 

variables measuring the size of mismatch, while also controlling for the number of weekly 

hours usually worked (Table 3). Note that the sample includes all persons, and not just 

persons in employment at each survey wave, and hence additional controls are included 

identifying both the unemployed (i.e., job seekers) and those not currently in the labour force 

(i.e., neither employed nor seeking work). As we would expect, the coefficients on these 

variables are negatively signed, though in the German sample it is only the unemployment 

variable that is statistically significant. The results on other controls also mostly accord with 

expectations, with mental health scores for both men and women, and in both samples, found 

to be positively associated with marriage and household income, and negatively associated 

with the presence of a disability. No significant associations, however, were found with the 

number of children, and with the exception of Australian men, there was no evidence of any 

significant association with age. 

Focusing now on the variables of most interest to this study – the interactions between 

working hours and working time mismatch – the estimated coefficients exhibit a similar 

pattern across both samples, and for both men and women. Compared with the reference 

category – employed persons who usually work 35 to 40 hours each week and report that 
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these are their preferred hours – it is the overemployed who stand out as most different. 

Among men, those working full-time hours who report working more hours than desired have 

significantly lower mental health scores than workers in the reference category, and these 

effects appear to be somewhat larger in Germany than in Australia (at least among men 

working 41 to 49 hours a week). The magnitudes of these negative effects are even larger 

among women, and are not just restricted to those working full-time hours. The sizes of these 

effects are also larger in Germany than in Australia, at least among women working more 

than 40 hours a week. In contrast, there is no evidence of any consistent and significant 

association between mental health scores and underemployment. 

As discussed by Wooden et al. (2009), one weakness of specification I is that it assumes 

work hours mismatches have the same impact on mental health regardless of the magnitude 

of the discrepancy between actual and desired work hours. Therefore, in Table 3 we report 

the results of our alternative specification in which we replace the interactions between actual 

hours worked and mismatch status with two continuous variables measuring the extent of 

underemployment and overemployment (specification II). Consistent with the results reported 

in Table 2, we find that among German workers it is only hours of overemployment that are 

negatively associated with mental health scores, and the magnitude of this effect is larger 

among women than men. In the Australian sample, however, hours of both underemployment 

and overemployment matter, and the magnitudes of these two effects are very similar – a 

result which is also reported by reported by Wooden et al. (2009) with respect to a subjective 

measure of life satisfaction. Further, the magnitudes of these effects vary little between men 

and women; among Australian women, overemployment seems to have a more detrimental 

effect on mental health than underemployment, but the size of this difference is not 

statistically significant. 
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The results presented in Table 3 also highlight far more clearly cross-country differences, 

with the negative associations between overemployment and mental health being about twice 

as large in Germany than in Australia. Conversely, the (smaller) negative association between 

underemployment and mental health is about twice as large in Australia than in Germany.  

Given the concerns about the potential for reverse causality, we next report results of 

correlated random effects models that include previous mental health lagged one period as 

well as the first observation of mental health within our panels. The results from the 

estimation of specifications I and II are reported in Tables 4 and 5, respectively. As expected, 

in all cases both the initial and lagged mental health scores are positively associated with 

current mental health. Note further that the signs and significance of the control variables are 

mostly unchanged from those reported in Tables 2 and 3. There are, however, two notable 

exceptions here. First, and much to our surprise, within the German samples, unemployment 

is no longer significant, suggesting that once previous mental health states is controlled for, 

unemployment is no longer a significant influence on mental health. But why this result only 

occurs in our German sample is difficult to explain. Second, among Australian men the 

number of dependent children now emerges as a significant negative influence on mental 

health states 

Much more important for this analysis are the results on the variables measuring working-

time mismatch, and again we draw the conclusion that for the most part it is only the size of 

the coefficients that are affected by the choice of estimation method and not their signs or 

significance. Overemployment thus again emerges as a significant negative influence on 

mental health, and much more so than underemployment. That said, the results in Table 4 do 

suggest a slightly larger negative impact of underemployment on mental health than was 

suggested by the results reported in Table 2. In particular, among German men, there is some 

evidence that working fewer hours than desired is negatively associated with mental health, 
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but surprisingly such findings are restricted to those working full-time hours. In contrast, and 

in line with expectations, among Australian women we now find evidence of a significant, 

but modest, negative association between underemployed part-time hours and mental health.  

Finally, estimation of specification II using the dynamic correlated random effects model 

(see Table 5) continues to suggest that in Germany it is only overemployment that has 

harmful consequences for mental health; indeed among German women, there is a weak 

positive association between the number of underemployed hours and mental health. In 

contrast, and similar to what was reported in Table 3, in Australia one hour of 

overemployment has much the same effects as one hour of underemployment. And again, we 

emphasise that the negative effects of overemployment are much larger in Germany (about 

double the magnitude of the effect in Australia).  

 

Robustness Checks 

To check the robustness of our results, we also repeated the analyses on a number of 

modified samples and using a range of different specifications. The results of these additional 

analyses are reported in an Appendix.  

First, we tested whether use of biennial rather than annual data had any impact on our 

findings. We thus replicated the Australian results after including all 13 available surveys 

waves of the HILDA Survey data. These results are reported in Appendix Tables A2 

(specification I) and A3 (specification II). With one small exception, the pattern of results is 

largely unchanged from those reported using biennial data. The exception is that in 

specification I the coefficients on the underemployment variables tend to be both larger and 

more likely to be significant. This is especially so among male workers and those working 

part-time hours.  
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Second, we examined whether the results were sensitive to sample selection and more 

specifically, the inclusion of younger individuals who, on average, will be relatively recent 

labour market entrants, some of whom will still be engaged in study and training. We thus 

replicated the fixed-effects estimation of specification I after excluding all observations 

where the respondent was aged less than 25 years. Comparison of these results (reported in 

Appendix Table A4) with those reported in Table 2 reveal no differences of any note. The 

estimated magnitudes of coefficients change, but the pattern of signs and significance on 

these coefficients is unaffected.  

Third, we also checked whether results would be any different if the sample was restricted 

to employed persons. Again, comparison of results from fixed-effects models (compare 

Appendix Table 5 with Table 2) reveals few differences of importance, though there is 

evidence in the alternative specification that underemployment among persons working a 35 

to 40 hour week is associated with lower mental health scores among men in both the 

Australian and German samples.  

Fourth, it might be argued that the assumption of a linear relationship between the number 

of hours of underemployment or overemployment and mental health in specification II is 

inappropriate. We, therefore estimated an alternative specification where the continuous 

measures of working time mismatch were replaced with a series of dummy variables 

identifying whether the extent of underemployment or overemployment was less than 5 

hours, 5 to 9 hours, 10 to14 hours, 15 to 19 hours, or 20 hours or more. The results from the 

fixed-effects estimation of this alternative specification are reported in Appendix Table A6. 

The results for the German sample are entirely consistent with those reported in Table 3. 

Thus underemployed workers, regardless of the extent of that underemployment, do not have 

mental health scores that are any different from the reference category (workers in jobs where 

usual weekly hours precisely match preferences). Overemployed workers, on the other hand, 
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have significantly lower mental health scores than workers in the reference category and the 

extent of this ‘penalty’ increases more or less in a linear fashion with the number of 

overemployed hours. In contrast, the estimates for the Australian sample suggest a very 

different pattern. Among men there is a sizeable underemployment penalty, but only when 

the extent of mismatch is large (20 hours or more per week), while the penalty for 

overemployment kicks in at quite low levels of mismatch (at least 5 hours per week) and does 

not grow with the extent of mismatch. A similar pattern is found for Australian women, 

though in their case the threshold for the underemployment penalty is slightly lower (a gap of 

around 15 hours) and the penalty for overemployment exists even when the extent of 

mismatch is very small.  

Finally, a potentially major issue for all survey-based analyses, but especially those using 

longitudinal data, is the possibility of bias arising from non-random response and attrition. As 

a check for such biases we re-estimated all models after applying the recommended 

longitudinal weights provided with the data. We, however, only report here the weighted 

results for the fixed-effects estimation of specification I. These are reported in Appendix 

Table A7, and should be compared with the unweighted results reported in Table 2. Note that 

sample sizes decline markedly in the presence of weights. This is a function of the way the 

longitudinal weights are constructed, with a weight of zero assigned to most individuals not 

observed in all of the waves covered by our analysis. As a result, the standard errors of our 

estimates mostly increase. Despite this, however, the weighted results do not suggest any 

marked change in our conclusions is warranted. This, in turn, suggests that any effects of 

non-random response are modest.  
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Discussion and Conclusions 

We have found clear evidence that overemployment is associated with adverse mental 

health outcomes for workers in Germany and Australia, and it is mismatch rather than the 

numbers of hours worked each week that is critical. Indeed, these negative associations 

between overemployment and mental health were not just limited to persons working very 

long weeks, but were also found among persons working what are traditionally regarded as 

standard work weeks and even part-time workers, especially women. Further, these findings 

with respect to overemployment are strikingly similar to what Angrave and Charlwood 

(2015) found in UK data using a similar approach and specification to that used here.  

Less clear is how large these associations are. For the overemployed working long hours 

(50 or more per week) the estimated coefficients fall in the range of -.9 to -1.5 for men, and -

1.3 to -1.7 for women. When judged against a standard deviation of 10 in the outcome 

variable, these magnitudes might be considered relatively small. That said, given fixed-

effects estimation, a better comparison is with the standard deviation in the within-person 

mean, which is considerably smaller – around 5.6 and 5.9 in Australia and Germany, 

respectively. Further, the coefficients are relatively large when compared with the estimated 

coefficients on covariates; the onset of a long-term health condition or disability, for 

example, is only associated with coefficients in the range of -1.5 to -2.5.  

The results also suggest that underemployment is less important than overemployment, 

especially in Germany. Indeed, among German workers we were unable to find any strong 

evidence that working fewer hours than desired exhibited any association with mental health 

scores. In contrast, among Australian workers significant negative effects were found, among 

both men and women, once underemployment was specified as a continuous variable. Indeed, 

in Australia an hour of underemployment was found to have about the same effect on mental 

health as an hour of overemployment. 
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That our findings for the Australian and German samples are different should not be 

surprising given the marked differences in the institutions that influence and shape labour 

market outcomes in these two countries. The much larger penalty associated with 

underemployment in Australia, for example, possibly reflects the pervasive use of casual 

employment in that country. Just over 18% of the employed HILDA Survey sample are 

casual employees, whose hours of work can be varied at any time and who typically do not 

have entitlements to any forms of paid leave. This is quite different to Germany where there 

are very few employees whose working hours can be so readily varied by their employers and 

who do not have leave entitlements. While temporary employment is relatively common in 

Germany, these workers mostly have fixed-term contracts with clear end dates and with 

access to the same sorts of entitlements (e.g., leave) as other workers (about 12% of our 

SOEP sample are employees on fixed-term contracts).9 While casual employees in Australia 

are not necessarily dissatisfied with their jobs overall (see Buddelmeyer et al. 2015), they are 

much more likely to be working fewer hours than desired (34% of casual employees in our 

HILDA Survey sample are measured as underemployed compared with just 9% of employees 

on a permanent or ongoing contract). But perhaps more importantly, casual employment by 

definition is associated with relatively high job insecurity – in effect, casual workers can be 

dismissed at any time with minimal notice. And indeed, the HILDA Survey data confirm that 

satisfaction with job security is markedly lower among casual employees than other 

employees (Green, Kler and Leeves 2010). This insecurity is expected to be a source of 

considerable stress, and hence lower mental health scores. That said, previous research into 

the effects of casual employment on mental health using the HILDA Survey data has been 

unable to find evidence for a causal link (Richardson, Lester and Zhang 2012; LaMontagne et 

al. 2014).  
                                                            
9 Fixed-term contract employment arrangements are also common in Australia, though are less pervasive than in 
Germany; 8.2% of our HILDA Survey sample are employees who report that they are employed on a fixed-term 
contract.  
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More striking than the differences across the two country samples, however, are the 

similarities. As we have emphasised, in both countries overemployment is negatively 

associated with psychological well-being, and the magnitude of this association is very 

similar. This was unexpected. Our expectation was that the effects of overemployment would 

be less pronounced in Germany, in part because we expected, as a result of the European 

Working Time Directive (which sets a notional maximum work week of 48 hours), the 

incidence of long hours of work to be relatively low in Germany. But this was not what was 

found. But why should the mental health of German workers be more responsive to 

overemployment than Australian workers? One possibility is that social norms in Germany 

(which may be affected by policies such as the Working Time Directive) may be less 

consistent with a long hours culture, which in turn may be conducive to greater levels of job-

related stress. 
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Table 1. Working-time Mismatch by Usual Weekly Hours Worked and Sex, HILDA Survey 

and SOEP Samples Compared (% of employed persons aged 17 to 64) 

Usual weekly 
hours worked 

Type of mismatch % 
distribution 

Underemployed Matched Overemployed 

HILDA Survey (Australia) 
Men     
 <20 43.3 53.8 3.9 6.4
 20-34 40.0 53.3 6.7 8.4 
 35-40 12.6 72.2 15.2 36.2 
 41-49 6.9 60.2 32.9 18.8 
 50+ 3.0 44.6 52.4 30.2 
 Sub-total 12.9 58.8 28.3 100.0 

Women     
 <20 35.0 62.1 2.9 20.8 
 20-34 22.3 65.4 12.3 26.6 
 35-40 4.8 66.1 29.1 33.1 
 41-49 1.7 48.3 50.0 9.7 
 50+ 1.1 32.6 66.4 9.8 
 Sub-total 15.1 60.1 24.9 100.0 

SOEP (Germany) 
Men     
 <20 55.8 40.9 3.2 3.5 
 20-34 47.4 39.9 12.7 3.8 
 35-40 7.3 72.4 20.4 36.1 
 41-49 4.4 34.4 61.2 30.3 
 50+ 2.2 15.5 82.3 26.3 
 Sub-total 8.3 43.6 48.1 100.0 

Women     
 <20 46.3 49.0 4.8 18.0 
 20-34 25.0 54.0 21.0 27.1 
 35-40 4.1 56.6 39.2 30.0 
 41-49 1.7 24.9 73.4 17.6 
 50+ 1.0 9.2 89.8 7.5 
 Sub-total 16.7 45.4 37.9 100.0 
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