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Abstract

We conduct a comprehensive analysis of health determinants at the individual and
workplace levels. Using a new individual-level German data set, we investigate the
influence of these determinants on health, including collegiality, personality traits as
measured by the Big Five, commitment to the company and job characteristics, while
controlling for a set of standard sociodemographic and employment variables. We are
interested in which determinants are important and which are less influential, whether
interaction effects should be taken into account and whether the results depend on the
modeling and estimation method used. Among the Big Five factors, conscientious-
ness, agreeableness and emotional stability are positively correlated with good overall
health. The influence of job characteristics such as having substantial decision-making
authority, not having physically demanding tasks, having pleasant environmental con-
ditions, facing minimal time pressure and not being required to multitask are also posi-
tive. If employees frequently receive help when needed from their colleagues and do
not feel unfairly criticized by others in the firm, they usually have fewer health prob-
lems. Each Big Five item influences mental health, whereas no statistical significance
could be found for these items’ relationships with the number of days workers were
absent due to sickness, except for neuroticism. These results are, for the most part,
robust to different modeling and estimation methods.
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1 Introduction

According to data from the World Bank, the World Health Organization (WHO)
and various national sources, mental disorders impose an enormous disease bur-
den on societies throughout the world. This development has fueled interest in
research geared towards understanding the determinants of different aspects of
health. A wide range of health determinants have been discussed from a theo-
retical perspective and empirically analyzed. Economic and sociological studies
focus only on sociodemographic and employment factors, such as gender, age,
education, working hours and income. Personal attitudes and detailed job charac-
teristics are often neglected but are important determinants of health status. This
paper is related to that literature but conducts a more comprehensive analysis to
prevent omitted variables from biasing the investigation into the role of different
factors influences on individual health.

Personality traits, especially those that can be summarized by the Big Five
items, develop early in life due to a mixture of genetics and environmental condi-
tions. These personality traits are persistent, determine an individual’s behavior
concerning economic decisions and have substantial effects in important areas of
life. A priori, the direction of these effects is not always evident and varies across
personality trait types. For example, we can expect that under unfavorable condi-
tions, emotional stability moderates negative effects on health. A positively think-
ing person is less concerned about critical situations. She believes that she can
resolve the current issue or that the problem will resolve itself; in this way, her
mental health is not impaired. Considerate people also have fewer mental health
problems resulting from permanent disputes with colleagues. Physical health may
also depend on one’s personality; for example, thorough workers more frequently
avoid accidents at work than others do.

The working environment is also important for health. In this context, differ-
ent dimensions must be distinguished: engaging in physically demanding work,
working in unpleasant environmental conditions, having the authority to make
decisions, being independent from coworkers and colleagues, facing time pres-
sure and being committed to the company. The most obvious influence on health
is that of the first feature. Improvements and the permanent removal of problems
related to physically demanding work tend to improve the health of the popula-
tion. While less educated and lower-wage workers in the manufacturing industry
were affected by these problems in the past, recently, mental stress and disorders
have increased for highly skilled workers with higher wages. We still know little
about the importance of physical and psychological health problems arising from
our complex working life.

The joint consideration of personality traits and working conditions as deter-
minants of health is relevant for employers and employees. More detailed knowl-
edge may be helpful for social partners to improve the health status of the work-
force. On the one hand, using this information, management can employ workers
with specific personality profiles in specific workplaces combined with an appro-
priate pattern of duties. On the other hand, if improved health follows, increased

@ Springer



Personality traits, working conditions and health: an empirical... 285

productivity via higher satisfaction, fewer absences and later retirement may be
the consequence. Workers with a specific personality should pay attention to
these factors and should base their job choice not only on income but also on
job characteristics; for example, neurotic and extroverted workers differ in their
health effects, as well as in their performance of the same activities.

In this paper, using a new individual-level German data set, we empirically inves-
tigate the influence of personality traits and working conditions on health. We go
beyond the existing literature and are able to present interesting new results. First,
we incorporate a wide range of personality traits, skills, employment properties and
job characteristics as determinants. No other data sets concurrently contain informa-
tion on working conditions, job commitment and collegiality in combination with
personality traits. Second, the estimates show that some features are strongly linked
to poor health and that some seem irrelevant. Third, we reveal the importance of
interaction effects between different job conditions and between personal character-
istics and job features on health. Fourth, these results are robust to alternative mod-
els and estimation methods.

2 Theoretical and empirical results in the related literature
and the steps in our investigation

The literature presents effects on health from different perspectives. Health deter-
minants such as nutrition, sleep, alcohol use, smoking, drug use, stress and body
mass index are channels that are mainly analyzed in the medicine and biology lit-
eratures but are also of economic interest (Frankenberg and Thomas 2017; Giuntella
and Mazzonna 2016; Bacolod et al. 2017; Chen et al. 2017; Papageorge et al. 2016;
Cawley et al. 2017; Hiibler 2017). Other important socioeconomic health determi-
nants are parental background, education, employment, wages and job satisfaction
(Case and Paxson 2002; Barcellos et al. 2018; Gonsalves and Martins 2018; Fernan-
dez-Val et al. 2013; Bachelet et al. 2015) as well as available strategies for coping
with stress (Antonovsky 1979).

Applying insights from psychological research, e.g., targeting negative cogni-
tion and developing positive coping strategies, to an economic setting, Wehner et al.
(2016) use British longitudinal data to show that low emotional stability is typically
negatively related to socioeconomic outcomes, while conscientiousness predicts
desirable outcomes. However, the possible mechanisms behind these relations are
investigated far less often. The authors address this research gap by analyzing the

Table 1 Correlations between

health indicators Health Mental Absent
Health 1.0000
Mental 0.4147%** 1.0000
Absent 0.3180%** 0.13495%:** 1.0000

LPP, waves 1-3, *** o < 0.001
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relation between low emotional stability and poor mental health, as well as the pos-
sible mediating effect of conscientiousness, both theoretically and empirically. They
show in their empirical analysis that low emotional stability during adolescence
predicts poor mental health in adolescence and adulthood and that the relationship
remains relatively stable over time. The authors find also that increased conscien-
tiousness mitigates the negative relation between low emotional stability and mental
health. In particular, their results suggest that both less emotionally stable and less
conscientious individuals are more likely to experience poor mental health due to
reduced problem-solving abilities.

From another perspective, Savelyev and Tan (2019) incorporate personality traits
into their analyses. In contrast to previous studies, their strategy, which accounts for
a comprehensive set of skills, allows them to find that among high-1Q subjects, edu-
cation is linked to better health-related outcomes. The authors include lifestyle vari-
ables such as marriage, divorce and membership in organizations. They find signifi-
cant linkages between conscientiousness, openness, extraversion, and neuroticism
on the one hand and various health-related outcomes on the other hand across the
life cycle. They find that health improves when an extreme lack of conscientiousness
or emotional stability is addressed. However, the relationships among agreeableness,
extraversion, and health-related outcomes are mixed. Openness exhibits an adverse
association with health. These mixed results for health-related outcomes lead the
authors to doubt that agreeableness, extraversion and openness are potentially valu-
able health policy targets.

Working conditions vary substantially across workers, play a significant role
in job choice and are central components of the compensation received by work-
ers. Preferences vary by demographic group and throughout the wage distribution.
Accounting for differences in preferences for working conditions often exacerbates
the estimated wage differentials by race, age, and education (Maestas et al. 2018).
These results may also be important for effects on health (Fletcher et al. 2011).

The negative health effects of air pollution, noise and heat are widely discussed
(e.g., Kampa and Castanas 2008; Stansfield and Crombie 2011; Seltenrich 2015).
Case studies and descriptive analyses of their effects on specific diseases are
prevalent.

Unfavorable working conditions are determinants of burnout (e.g., Maslach
et al. 2001). According to Demerouti et al. (2001), it is reasonable to divide
working conditions into factors that emphasize job demands and factors that
buffer adverse influences, which are called job resources. An employee facing
deadline pressure, a high workload, and frequent interruptions faces high job
demands. This does not automatically lead to detrimental health consequences if
the employee can use help from colleagues and has leeway in decision making,
e.g., regarding the timing of different tasks, her breaks, and her working hours.
When demands increase or resources decrease, the resulting imbalance favors the
development of work-related mental health problems. In this model, education
opens up access to different jobs with different working environments. Educated
employees, for example, have more decision-making autonomy (job resource) but
also bear more responsibility (job demand). Bakker et al. (2010) conduct a large-
scale study to assess both the empirical relevance of the job demand model and
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to account for the individual resources available. Rydstedt et al. (2007) as well as
Hiusser et al. (2010) review other studies with that focus.

From a theoretical view, the relationship between working conditions and
health is discussed by Karasek (1979), who focused on job demands, decision-
making latitude, and mental strain. Extensions and critical analyses deter-
mine the further development of the theoretical model (de Jonge and Kompier
1997; de Bruin and Taylor 2006; Fila et al. 2017). The interaction between job
demands and decision-making latitude is the central topic. The combination of
a low degree of decision-making latitude and heavy job demands is associated
with mental strain. The major implication of this study is that redesigning work
processes to allow for increases in decision-making latitude for a broad range of
workers could reduce mental strain without affecting the job demands that may
plausibly be associated with organizational output levels. Occupational health
research has stressed the importance of unhealthy working conditions as well as
the effects of physical and mental workloads on absences from work due to ill-
ness (Beemsterboer et al. 2009; Priimer and Schnabel 2019).

Refinements of this theoretical approach are based on the job demand-con-
trol-support model (Johnson and Hall 1988). This model predicts that the high-
est level of job strain is experienced in environments characterized by high job
demands and low job control. However, this model differs in its hypotheses: The
strain hypothesis predicts that job demand and job control have additive effects,
whereas the buffer hypothesis predicts that job demand and job control have a
multiplicative effect and that high job control can ameliorate the negative effects
of high job demand.

This model has also been widely criticized. Kain and Jex (2010) suggest that
further research should examine different conceptualizations of job demand and
measures of individual differences. Recommendations are suggested, such as includ-
ing different combinations of demand, control and support; operationalizing these
dimensions in several different ways in each study to increase the findings on inter-
active effects; and designing industry- or role-specific measures of these dimensions
to improve consistency.

Working conditions are rarely taken into account when health is the focus of
empirical analyses. The first branch of the literature in this context is from the field
of ergonomics (Westgaard and Winkel 1997). Firms aim to improve workspaces and
environments to minimize the risk of injury and to avoid serious harm to health.
The second branch is on emotional strain. Pikos (2017) investigates the relationship
between work-related mental health problems and multitasking, i.e., the number of
tasks performed at work. She finds evidence for a causal effect of multitasking on
emotional strain, emotional exhaustion and burnout. The third branch of the litera-
ture is on the influence of physically demanding work and unpleasant environmental
conditions on health. In a review article, Coenen et al. (2018) show that men with
high levels of occupational physical activity had an increased risk of early mortal-
ity compared with those engaging in low levels of occupational physical activity.
No such association was observed among women, for whom a tendency towards an
inverse association was found instead. This research seems to be of special relevance
in the context of digitalization (Misra and Stokols 2012; Reinecke et al. 2017).
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Kelly (2008) discusses the relationship between job commitment and health. The
higher the level of commitment, the more likely the individual will adopt long-term
behavioral changes. Since none of these aspects are analyzed in a comprehensive
manner, their relative importance is unclear, as is the answer to the question of
whether they interact.

This short literature review reveals that many health determinants, such as health
behaviors and the Big Five factors, as well as working conditions, job demands and
job resources, seem to be of relevance depending on the socioeconomic variables
considered. However, due to data limitations, the studies reviewed do not consider
the effect of these factors in a wider context. Thus, they neglect the problem of
biased estimates due to the omission of relevant variables. Therefore, we conduct a
comprehensive analysis to investigate the influence of these determinants.

First, we start with separate analyses of the socioeconomic variables (employ-
ment status, occupation groups, work time, training and wages), personal charac-
teristics (age, gender, education and Big Five factors) and working conditions. Our
hypothesis is that only some of the variables considered have clear effects and that
these variables will exert different influences on different measures of health.

Second, we estimate combined regression models to compare the stability of
the results obtained with the stability of those from regressions with determinants
belonging to the same group of variables. We expect that the Big Five factors are
important for mental health and that socioeconomic variables are relevant for overall
health status and objective health measures.

Third, following the arguments provided by the job demands/resources model,
e.g., the effect of unfavorable working conditions, the analysis is differentiated with
respect to the types of occupational activities, levels of commitment to the firm, and
the degree of collegiality, which is required in order to clarify which context has an
influence on health. The effects of particular work characteristics on health could be
stronger or weaker in conjunction with other features. Two or more driving forces
could interact.

Fourth, an endogenous linkage exists between income, job characteristics and
collegiality on the one hand and health on the other hand. Disregarding this endoge-
neity leads to biased estimates of effects on health.

Fifth, the general relationship among personality, work characteristics and health
holds for subgroups such as regions and industries, as well as those defined by firm
characteristics, workforce structures and age groups.

3 Data and descriptive statistics

Our data set is the Linked Personnel Panel (LPP—Broszeit and Wolter 2015; Bro-
szeit et al. 2016). This new data set is representative of private sector establishments
with at least 50 employees in the manufacturing and services industries and provides
information on the employee and employer level. We focus on the former group.
The survey was started in 2013 (N=7508). Information from the second wave
in 2015 (N=7282) and from the third wave in 2017 (N=6779) is also available.
Not all information is provided in all three waves. The employee level of the LPP
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includes demographics, health status, qualifications, employment, and personal and
job characteristics.

Health is idiosyncratic, making its measurement difficult (Baker et al. 2004). The
first health variable used contains elements of both physical and mental health. It is
a worker’s evaluation on a five-level scale (HEALTH: 1-very good, 2-good, 3-satis-
factory, 4-not so good, 5-bad). Our data set also offers some information on mental
health based on five statements:

— T am happy and in a good mood.

— Ifeel light and relaxed.

— T am active and have a lot of energy.

— I feel fresh and relaxed when I wake up.

— Many things and activities in which I am personally interested characterize my
everyday life.

The respondents were asked whether they agreed with these statements. The
answers were measured on a rating scale (1-at any time, ..., 6-never). We summarize
the outcome of all five items and call this variable MENTAL health (psychological
well-being). The scale ranges between 5 and 30. The lower the value is, the better
the overall mental health.

A third health indicator in our survey is the number of working days in which
the employees were absent due to illness (ABSENT). This is an objective health
measure but does not illustrate the complete spectrum of health outcomes. Follow-
ing Priimer and Schnabel (2019), we do not exclude those employees from our esti-
mation sample who record very long absences from work because such a restriction
does not substantially affect our results. Correlations between HEALTH, MENTAL
and ABSENT are presented in Table 1.

In contrast to other data sets, information about job characteristics, job commit-
ment, collegiality and personality traits as measured by the Big Five are available in
the LPP. Nine items on job characteristics are available; however, we use only the
seven that are collected in all three waves (JC1-JC7; see Tables 2 and 3). Six com-
mitment items are distinguished (COM1-COMG6; Tables 2 and 3). For the job char-
acteristic and the commitment items, respondents evaluate whether each statement
applies to them using the range of 1 to 5. Low values for items COM4, COMS5 and
COMB6 indicate no commitment, in contrast to low values for items COM1-COM3,
which indicate high commitment. Collegiality is measured by three questions (COL
1-COL 3; Tables 2 and 3). Respondents have five answer options: always, often,
sometimes, rarely, never/nearly never. We transform this categorical attribute into a
scale from 1 to 5, where low values for COL1 and COL2 indicate a high degree of
collegiality. Low values for COL3 indicate low or no collegiality.

Using a short scale for assessing the Big Five dimensions of personality developed
by the German Socio-Economic Panel Group and based on the Big Five inventory of
John et al. (1991), respondents answer questions relating to 16 areas of personality.
Based on five categories (1: fully applies, 2: largely applies, 3: undecided, 4: does not
apply very well, 5: does not apply at all), the respondents give their subjective assess-
ment of their individual personality. Again, the categorical variable is transformed
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Table 3 Descriptive statistics of Big Five, job characteristics, commitment and collegiality

Variables OBS. Mean SD MIN MAX
Openness 13,843 7.495268  2.207232 3 15
Extraversion 13,930 6.89318 2.19802 3 15
Conscientiousness 13,963 4.87603 1.455111 3 14
Agreeableness 13,948 5.792658 1.742068 3 15
Neuroticism 13,959 9.854574  2.338382 3 15
JCl—autonomous decisions 21,038 2.023719 1.015663 1 5
JC2—multitasking 21,032 1.782522  0.9435409 1 5
JC3—influence on colleagues 21,001 2.234846 1.249414 1 5
JC4—influence of colleagues 21,013 2.666587 1.305659 1 5
JC5—physically demanding 21,028 3.668252  1.463945 1 5
JC6—unpleasant environment 21,036 3.240065 1.548943 1 5
JC7—deadline pressure 21,030 2.422587 1.228427 1 5
COMI1—Ilong-run tenure 20,979 1.906049  1.142607 1 5
COM2—commitment 21,009 2.214051 1.166507 1 5
COM3—identification 21,012 3.137488  1.304653 1 5
COM4—no affiliation 20,974 3.896968  1.177159 1 5
COMS5—no emotional loyalty 20,949 3.802616  1.204639 1 5
COM6—not part of firm’s family =~ 20,922 3.80021 1.199296 1 5
COL1—support from colleagues 20,972 1.701459  0.8675544 1 5
COL2—support of colleagues 20,958 1.768871  0.7742951 1 5
COL3—unfair critique 20,935 4.353905  0.8398262 1 5

Source: LPP, wave 1-3

into the scale 1, ..., 5. The Big Five factors, namely, openness (OPEN), extraversion
(EXTRA), conscientiousness (CONSC), agreeableness (AGREE) and neuroticism
(NEURO), are determined based on the sum of the scores generated from answers to
three questions. This means that the minimum score for each factor is equal to three
and the maximum score is equal to 15. Openness characterizes people who are original,
have new ideas, have artistic and aesthetic experiences and are imaginative. Extraver-
sion describes people who are communicative, talkative, outgoing, sociable and not
reserved. Typical traits for people with conscientiousness include being thorough work-
ers, not being lazy and being effective and efficient in completing tasks. The fourth
characteristic, agreeableness, expresses that people are not rude to others, that they can
forgive and that they are considerate and kind to others. Individuals who are easily wor-
ried, who are nervous in many situations, who do not easily relax and who cannot cope
well with stress exhibit the fifth trait, neuroticism. The opposite of the latter is emo-
tional stability.
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4 Methods and econometric results
4.1 Empirical strategy

The main dependent variable in our analysis is HEALTH. As this is an ordered vari-
able with five categories, an ordered probit model is estimated. As a first approxi-
mation, OLS estimates can be applied. We are especially interested in the influence
of personality traits and job characteristics. Unfortunately, health behaviors are not
available in the LPP data.

We start with three separate estimates. First, regressors are incorporated that are usu-
ally used in health economics studies as control variables, such as wages, fixed-term work,
working hours, skill-based socioeconomic status and training (Caroli and Weber-Baghdi-
guian 2016). Second, the Big Five variables and other personal characteristics, such as
age, gender, education and nationality, are used as regressors (Dahmann and Schnitzlein
2017; Jurges 2008). Third, we investigate the influence of job characteristics on health.

In the next step, we combine all these determinants (Table 4, column 4). Based
on the first three estimates (columns 1-3), we select those determinants that have a
significant influence on health. As two alternative selection procedures, we apply the
least angle regression (LARS) developed by Efron et al. (2004) and the robust least
absolute shrinkage and selection operator (RLASSO) developed by Belloni et al.
(2012). The latter allows for estimation under heteroskedastic, non-Gaussian and
clustered disturbances (RLASSO). The results are in columns 5 and 6 of Table 4.
We test the goodness of the model fit with the Breusch-Pagan test for heteroskedas-
ticity and with Ramsey’s (1969) RESET approach. Furthermore, we assess whether
multicollinearity is a problem by using the variance inflation factor (see Table 6).
Analogous to the HEALTH estimates, we present in Tables 5 and 6 the results for
MENTAL health and ABSENT.

Further investigations are devoted to interaction effects between job and personal
characteristics. We model interaction effects using a difference-in-differences (DiD)
model with dummy variables. An extension of two-way DiD is triple DiD, where the
former is a special case of the latter. This means that for the general triple DiD case,
we estimate the following:

Y=Y+ VW + X+ V32 + Y4,WX + YsWZ + YgXZ + Y7, WXZ + U,

where y is HEALTH; w, x and z are dummies, in our case using observed health

determinants, JC5_D, COM6_D and NEURO_D:; u is the error term. The symbol
_D indicates dummy variables. The coefficient y, corresponds to the triple DiD
effect:

{lglw=Lx=1lLz=1)—-(ylw=0,x=1,z=1)]
—[ylw=1,x=0,z=1)-(ylw=0,x=0,z=1)]}
—{lylw=1,x=1,z=0)—(ylw=0,x=1,2=0)]

- [ylw=1,x=0,z=0)-(ylw=0,x=0,z=0)]}

={n+r+trs+rl=10+r)l} ={lri +rd =1} =7y
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Table 4 Ordered probit and regression estimates of HEALTH with respect to personal and job character-

istics

Basic Personal Job Combined LARS RLASSO
Permanent contract 0.192%3#:* 0.159%#*  (.140%*
(0.04) (0.05) (0.05)
Unskilled 0.35] sk 0.121%: 0.103**  0.064*
(0.03) (0.04) (0.04) (0.03)
Craftsman 0.208:#:* 0.046 0.025
(0.03) (0.03) (0.03)
Foreman 0.114* -0.074
(0.05) (0.06)
Master 0.031 —0.056
(0.08) (0.10)
Part time 0.095%:* 0.020
(0.03) 0.04)
Working hours 0.003%#* 0.003 0.002
(0.00) (0.00) (0.00)
Training —0.146%:#* —0.054* —0.057* —0.050%*
(0.02) (0.02) (0.02) (0.02)
Log (WAGE) —0.16]1%*#* —0.132%%%  —(),]159%**  —(,088%*:*
(0.02) (0.03) (0.03) (0.02)
Age 0.025%:%* 0.027#%%  (0.027%*%  (.020%**
(0.00) (0.00) (0.00) (0.00)
Male -0.016 0.024
0.02) (0.03)
Schooling —0.074%3%:% —0.041%%%  —(.043%*%  —(,0]9%%*
(0.01) (0.01) (0.01) (0.01)
German 0.014
(0.05)
Openness 0.009 0.006
(0.00) (0.01)
Extraversion 0.009*
(0.00)
Conscientiousness 0.023%* 0.038%** 0.036%%#%*
(0.01) (0.01) (0.01)
Agreeableness 0.027%#%* 0.017* 0.018**
(0.01) (0.01) (0.01)
Neuroticism —0. 1145 —0.099%#*  —(.100%**  —0.079%%*
(0.01) (0.01) (0.01) (0.00)
Home workimg -0.019 0.085%*
(0.02) (0.03)
JC1—autonomy 0.080%***  (0.054***  0.055 0.049
(0.01) (0.01) (0.01) (0.01)
JC2—multitasking 0.027% 0.008 0.010
(0.05) (0.01) (0.01)
JC3—influence on 0.013 0.009
colleagues (0.01) (0.01)
JC4— influence of 0.002 0.008
colleagues (0.01) (0.01)
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Table 4 (continued)

Basic Personal Job Combined LARS RLASSO
JC5—physically —0.066%**  —0.030%* —0.032%##*  —(.025%*
demanding (0.01) (0.01) (0.01) (0.01)
JC6—unpleasant —0.052%*%  —0.041%%*%  —0.045%** —0.04]***
environment 0.01) (0.01) (0.01) (0.01)
JC7—deadline pres- —0.040 —0.037 —0.039
sure environment (0.01) (0.01) (0.01)
COMI1—Ilong-run —0.049%**  0.020
tenure (0.01) (0.01)
COM2—commitment 00 0.009
(0.01) (0.01)
COM3—identification —0.031#**  0.023* 0.026%**
(0.01) (0.01) (0.01)
COM4—no affiliation —0.043***  —0.011 —-0.015
(0.01) (0.01) (0.01)
COM5—no emotional 0.015 0.006 —0.021%*
loyalty (0.01) (0.01) (0.01)
COM6—not part of —0.054%**%  —0.019 —0.020
firm’s family (0.01) (0.01) (0.01)
COL1—support from 0.099%#:#* 0.048%**  0.063%** 0.0517%#%%*
colleagues (0.01) (0.01) (0.02) (0.01)
COL2—support of 0.001 —0.039%
colleagues (0.01) (0.02)
COL3—unfair —0.122%%%  —0.075%** —0.079%** —0.077***
critique (0.01) (0.01) (0.01) (0.01)
N 16,972 13,694 20,470 10,773 10,665 9,471
(Pseudo-)R? (0.0141) (0.0546) (0.0289) (0.0735) (0.0741) 0.1632

Notes: Source LPP, wave 1-3, *** o < 0.001; ** a < 0.01; o < 0.05. In parentheses are cluster robust
standard errors, where the cluster variable is the personal identification number in columns (1)—(5) or the
establishment identification number in column (6); rlasso implements a version of the lasso that allows
for non-normal, heteroskedastic and clustered errors; see Belloni et al. (2012, 2013, 2014, 2016) **and
uses feasible algorithms to estimate the optimal penalty level & loadings

The two-way DiD follows if z=0, resulting in the following:

Y=Yyt VWt X+ WX +u

The coefficient vy, is the simple DiD effect. The analysis of interaction effects is a
wide field. A priori, many interactions could be relevant. We restrict our investiga-
tions to significant main and interaction health determinants based on Table 7 and
further preliminary inquiries.

Thus far, we have assumed that all of our health determinants are exogenous with
respect to health. However, for many regressors, there are arguments for endogene-
ity. It is impossible to model, estimate and test all these possibilities. Our strategy is
to ignore reverse causality, as the literature thus far has not presented credible instru-
ments for health; alternatively, we make assumptions that follow the literature and
exclude reverse causality, or we restrict endogenous modeling to variables for which
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Table5 Ordered probit estimates of MENTAL HEALTH with respect to personal and job characteristics

Basic Personal Job Combined
Permanenet contract 0.032
(0.04)
Unskilled 0.028
(0.03)
Craftsman -0.010
(0.02)
Foreman —0.150%* —0.008
(0.05) (0.05)
Master —0.213** -0.172*
0.07) (0.08)
Part time 0.022
(0.03)
Working hours 0.001
(0.00)
Training —0.108%** —0.075%**
(0.02) (0.02)
Log(WAGE) —0.13 1% -0.019
(0.02) 0.02)
Age —0.005%** —-0.002
(0.00) (0.00)
Male —0.120%: —0.105%:#:*
(0.02) (0.02)
Schooling 0.02] sk 0.036%:#:*
0.01) (0.01)
German 0.007
(0.04)
Openness 0.0527%#%%* 0.053%#%%*
(0.00) (0.01)
Extraversion 0.039%#%%* 0.032%#%%*
(0.00) (0.00)
Conscientiousness 0.046%%#%* 0.047%%#%
(0.01) (0.01)
Agreeableness 0.040%%* 0.023%#%%*
(0.01) (0.01)
Neuroticism —0.121%%* —0.107%%*
(0.00) (0.00)
Home Working 0.023
(0.02)
JCl—autonomy 0.097%3#:% 0.053%3#:*
(0.01) (0.01)
JC2—multitasking 0.051 %3 0.018
(0.01) (0.01)
JC3—influence on colleagues 0.011
(0.01)
JC4—influence of colleagues —0.012
(0.01)
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Table 5 (continued)

Basic Personal Job Combined
JC5—physically demanding 0.017*
0.01)
JC6—unpleasant environment —0.038*%#%* —0.040%**
0.01) (0.01)
JC7—deadline pressure —0.073%*%* —0.059%**
0.01) (0.01)
COMI1—long-run tenure 0.076%%** 0.056%**
0.01) (0.01)
COM2—commitment 0.079%** 0.079%**
0.01) (0.01)
COM3—identification 0.027%*** 0.032%**
(0.01) (0.01)
COM4—no affiliation 0.006
(0.01)
COMS5—no emotional loyalty 0.002
(0.01)
COM6—not part of firm’s family —0.026%* 0.004
(0.01) (0.01)
COL1—support from colleagues 0.070%** 0.060%**
(0.01) (0.01)
COL2—support of colleagues 0.061%%* 0.017
(0.01) (0.01)
COL3—unfair critique —0.127%%%* —0.076%**
(0.01) (0.01)
N 16,876 13,597 11,223 11,252
Pseudo-R2 0.0018 0.0240 0.0367 0.0361

Notes: Source LPP, wave 1-3, *** o < 0.001; ** a < 0.01; o < 0.05. In parentheses are cluster robust
standard errors, where the cluster variable is the personal identification number

endogeneity was documented in other empirical studies or by plausible and substan-
tial arguments. We do not have information in our database to test all hypotheses
regarding potential endogeneity in our models.

One important worker-related health factor with possible endogeneity is wages.
On the one hand, increases in income can increase expenditures on health. On
the other hand, good health contributes to better performance and consequently
to higher income. If the null hypothesis that individual wages are exogenous with
respect to health is rejected, the average establishment wage per employee can be
used as an instrument. As this is not an entirely convincing instrument, we follow
the approach in Lewbel (2012) for endogenous treatment effects, where only gener-
ated instruments are used at first (Table 8, column 2). Cragg—Donald’s (1993) test
statistic is compared with Stock and Yogo’s (2005) critical value for a=0.05. Then,
we extend the approach by using the average establishment wage per employee as an
external instrument (Table 8 column 3).
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Table6 OLS estimates of working days missed in the last year due to illness
Basic Personal Job Combined
Permanent contract 3.230%** 2.561%*
(0.81) (0.88)
Unskilled 5.736%** 2.357%*
(0.85) (0.94)
Craftsman 3.810%#* 0.819
(0.57) (0.65)
Foreman 1.870%
(0.93)
Master 2.948
(1.89)
Part time —-1.141
(0.75)
Working hours 0.032
(0.02)
Training —2.628%*** —1.824%**
0.34) (0.39)
Log (WAGE) —4.908%*** —2.659%**
0.47) (0.61)
Age 0.117%%* 0.134%%*
(0.01) 0.02)
Male —2.112%%* —0.442
0.51) (0.59)
Schooling —1.794%#* —0.742%%%
0.12) 0.14)
German —1.609
(1.20)
Openness —0.173
0.12)
Extraversion —0.417%%* —0.602%:#:*
0.11) (0.10)
Conscientiousness 0.162
0.17)
Agreeableness -0.278*
(0.14)
Neuroticism —0.974%*%* —0.610%%#%*
(0.10) (0.10)
Home working —2.120%%%* 0.217
(0.36) (0.49)
JC1—autonomy 0.797%%%* 0.9507%**
(0.23) (0.28)
JC2—multitasking —0.129
0.22)
JC3—influence on colleagues —0.017
(0.16)
JC4—influence of colleagues —0.089
(0.16)
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Table 6 (continued)

Basic Personal Job Combined
JC5—physically demanding —1.460%%%* —0.636%*
0.17) (0.20)
JC6—unpleasant environment —1.177%%* 0.779%%*
(0.15) 0.17)
JC7—deadline pressure 0.227
(0.18)
COMI1—long-run tenure —0.199
(0.22)
COM2—commitment —0.144
(0.25)
COM3—identification 0.242
(0.18)
COM4—no affiliation —0.159
(0.24)
COMS5—no emotional loyalty —0.342
(0.24)
COM6—not part of firm’s family —0.628*%* —0.681%*
0.23) 0.21)
COL1—support from colleagues 0.147
(0.26)
COL2—support of colleagues —0.276
(0.28)
COL3—unfair critique —1.161%%%* —0.910%**
(0.26) (0.30)
_cons 46.822%** 42.852%** 29.827%** 52.269%%%*
(3.82) (2.43) (1.99) (4.91)
N 16,833 13,491 20,212 11,327
R? 0.0326 0.0312 0.0373 0.0581

Notes: Source LPP, wave 1-3, *** o < 0.001; ** a < 0.01; o < 0.05. In parentheses are cluster robust
standard errors, where the cluster variable is the personal identification number.

Lewbel’s technique enables the identification of structural parameters in fully simul-
taneous linear models, such as

Y, =x'p + Yy, +¢

YZ = X/ﬁz + YIJ/Z + ez,

under the assumptions that x and e are uncorrelated, that the error terms e are het-
eroskedastic and that the covariance between z and the product e,e, is zero. In our
case, Y is the health variable and Y, is the log wage. The vector z contains observed
variables, which can be discrete or continuous, and it can be a subset of x. In the lat-
ter case, no information outside the model specified above is required. If the covari-
ance assumption is violated, then the parameters are still identified if the correlation
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Table 7 Ordered probit estimates of HEALTH with respect to personal and job characteristics and inter-
action variables—two-way (IA2) and triple (IA3) difference-in-differences

1A2_1 1A2_2 1A2_3 IA3_1 1A3_2
JCI_D —0.226%%*
(0.03)
JC7_D 0.186%**
(0.04)
JC1 *JCI_D —0.116%*
(0.04)
COL1_D —0.336%%*
0.03)
NEURO_D 0.435%*
(0.08)
COLI * NEURO_D 0.185%*
(0.08)
COL3_D 0.443%%%
0.07)
EXTRA_D —0.203***
0.02)
COL3 * EXTRA_D 0.184*
(0.10)
JC7_D 0.055%*
0.02)
COM6_D 0.223 sk
(0.04)
COL3_D 340
(0.14)
JC7 * COM6_D 0.036
(0.05)
JC7 * COL3_D 0.241
(0.15)
COM6 * COL3_D 0.289
(0.20)
JC7 * COM6 * COL3_D —0.465*
0.22)
JC5_D 0.338%**
0.02)
COM6_D 0.220%*
0.03)
NEURO_D 0.598##*
(0.04)
JC5*COM6_D —-0.027
(0.08)
JC5*NEURO_D -0.113
(0.08)
COM6*NEURO_D 0.189
(0.10)
JC5*COM6*NEURO_D —-0.275
(0.16)
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Table 7 (continued)

1A2_1 1A2_2 1A2_3 IA3_1 T1A3_2
N 20,212 13,901 13,848 20,797 13,852
Pseudo-R* 0.0051 0.0135 0.0068 0.0071 0.0195

Notes: Source LPP, wave 1-3, *#* o < 0.001; ** a < 0.01; * « < 0.05. In parentheses are cluster robust
standard errors, where the cluster variable is the personal identification number. JC1_D =1 if JC1 > 1
& JC1 < 2) and JC1_D=0 otherwise. All other regressors with _D are also dummies and determined
analogously as JC1_D

between z and e,e, is smaller than the correlation between z and e,,. Identifica-
tion comes from a heteroskedastic covariance restriction and is achieved by having
independent variables that are uncorrelated with the product of the heteroskedastic
errors. In the simplest version, instruments W can be generated as the product of the
residuals from the reduced form and the mean-centered values (Z-mean(Z)) of an
element of vector z as a subset of x.

In one sense, this approach is a generalization of Altonji and Shakotko (1987), where
time-demeaned centered variables are used as instruments. The advantage of Lewbel’s
method is that weighting with e, reduces the risk of a correlation between instruments
and the error term of the above Y, equation. “The structural parameters §; and y, (of a
triangular model) are identified by an ordinary linear two-stage least squares estimation
of Y, on x and Y, using x and (Z—mean(Z))e, as instruments. The assumption that
Z is uncorrelated with e e, means that (Z—mean(Z))e, is a valid instrument for Y, in
the (main) equation since it is uncorrelated with e, with the strength of the instrument
(its correlation with Y, after controlling for the other instruments x) being proportional
to the covariance of (Z—mean(Z))e, with e,, which corresponds to the degree of het-
eroskedasticity of e, with respect to Z (Lewbel 2012, p. 70). The greater the degree
of heteroskedasticity in the error process, the higher the correlation of the generated
instruments with the included endogenous variable Y, in the first (main) regression
will be.

The causal relation between personality traits and health is not clear-cut. The
discussion of this relationship is ongoing, but the majority of scholars assume that
the Big Five are stable in adulthood (Cobb-Clark and Schurer 2012; Rantanen et al.
2007). Here, no endogeneity investigations are necessary. We argue that graduation
and completion of training are important milestones for adulthood and therefore
consider the age of 25 to be a good cutoff for Germany. We investigate whether
the empirical evidence confirms this. The literature also discusses important positive
and negative life events that lead to changes in personality traits. Anger et al. (2017)
find that involuntary job loss following a plant closure leads to an increase in open-
ness for the average displaced worker and, to some extent, to a change in emotional
stability, whereas the other dimensions of the Big Five personality inventory remain
unchanged. We cannot test this finding with our data, but we assume that none of the
respondents recently experienced an involuntary job loss, as their average tenure is
rather high.

A final question regards the endogeneity between working conditions and health.
For example, we can suppose not only that physically demanding work has negative
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consequences on health status but also that workers with poor health do not perform
physically demanding activities. Reverse causality is also plausible between colle-
giality and health. Problems with colleagues negatively affect one’s own health, but
poor health in combination with negative mood is also not conducive to relation-
ships with colleagues. We test for this in the relationship between JC5 and HEALTH
(Table 8, column 4) on the one hand and between COL3 and HEALTH (Table 8,
column 5) on the other hand. In these two cases, we also apply Lewbel’s approach.
The firm averages for JC5 and COL3 are added as external instruments for the
employee-level variables.

The results for different subsamples are presented in the Appendix (Tables 10, 11,
12). The intention is to show whether the effects on health are robust.

4.2 Estimation results

The first estimates in Table 4 show that many of our incorporated variables in
columns 1-3 have a highly significant influence on HEALTH. As expected, per-
sonal characteristics, especially age, are negatively correlated with good health
status, and high-quality schooling is positively correlated with good health status.
We want to highlight that conscientiousness, agreeableness and emotional sta-
bility contribute to good health as well. Workers, who have no decision-making
power at work, engage in physically strenuous work, face unpleasant environmen-
tal conditions and time pressure, and have multitasking requirements have more
health problems than other workers do. These findings also hold for employees
who do not receive help when needed from their colleagues and who are often
unfairly criticized by their colleagues and supervisors. Former empirical studies
have not investigated these relationships. We observe that employees with a per-
manent contract have worse health, which may be related to their older age and
unobserved characteristics, e.g., unobserved abilities.

It is reasonable to combine these partial approaches, the results of which are
presented in column 4. The results confirm those of columns 1-3. We find the
same sign and a similar significance level with the following exceptions: crafts-
men do not have worse health than masters do. The effects of part-time work and
working hours are also insignificant. Working from home leads to worse health.
The influence of basic sociodemographic variables on health declines if job char-
acteristics, commitment and collegiality are incorporated (compare column 4
with column 1).

As alternatives to the approach used in column 4, LARS and RLASSO estima-
tions in columns 5 and 6 provide robustness checks for variable selection. The results
are similar with respect to the sign and significance. RLASSO selects fewer regres-
sors than the combined approach in column 4, but the combined approach is a leaner
model than that in column 5. Thus, column 4, which includes only the significant
determinants of health reported in columns 1-3, seems to be a good compromise
between LARS and RLASSO. Remarkably, however, RLASSO only reveals neu-
roticism as a relevant health determinant from among the Big Five items, while the
other two selection procedures also find that conscientiousness and agreeableness
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determine health. Regarding working conditions, all three selection procedures show
the following: workers who have decision-making power, are not engaged in physi-
cally demanding work, have pleasant environmental conditions and receive frequent
help from colleagues when needed have, on average, better health than others do.
Those who are unfairly criticized by colleagues and supervisors describe their health
as poor. In the following, we focus our discussion on the results of the combined
approach as a compromise between the LARS and RLASSO approaches.

Table 5 shows the influence of personal and job characteristics on MENTAL
health. In comparison with Table 4, we find, on the one hand, that the basic soci-
odemographic variables are less important and, on the other hand, that the effects
of personal characteristics are more often significant. The importance of job char-
acteristics is equally essential for HEALTH and MENTAL health; however, the
impact pattern differs. It is not surprising that physically demanding work has nega-
tive effects on physical health, while its effect on mental health is only weakly sig-
nificant. Job commitment is crucial for mental health, while for physical health, the
model estimates only a weak influence from COM3 (Table 4, column 4). Collegial-
ity is positively correlated with good physical and mental health.

The measurements of HEALTH and MENTAL health are based on a subjective
evaluation. With our data, we can use only one objective self-reported health var-
iable as a robustness test, namely, the number of working days per year in which
an employee was absent due to illness (ABSENT). The correlation coefficients
between the three health indicators are presented in Table 1.

The same specifications as in Table 4 are estimated with ABSENT as the
dependent variable. Table 6 shows the results. We compare column 4 in Table 4
with that in Tables 5 and 6. In most cases, the signs are the same, especially for
the JC variables. The correlations between the Big Five variables and ABSENT
are less clear than those with HEALTH and especially with MENTAL health. The
signs differ in some cases. Thus, we prefer the measure of HEALTH for the fol-
lowing analyses.

The next discussion of estimation results is devoted to interaction effects.
Among the large number of possible interactions between dummy variables, e.g.,
JC1_D*JC7_D, where JC1_D=1if JC1==11JCl1==2) and JC1_D=0if JC1>2
and analogously JD7_D, we find only a few combinations that reveal a significant
impact on HEALTH. The estimates of three two-way interaction models are pre-
sented in Table 7 in columns 1-3. The results are as follows:

(1) Workers with strong decision-making authority (JC1_D =1) usually have good
health, while those who often face high deadline pressures (JC7_D =1) have
poorer health. The latter influence is moderated under JC1_D*JC7_D =1. This
is in accordance with Karasek (1979) who found that a combination of low levels
of decision-making autonomy and heavy job demands is associated with mental
strain.

(2) Workers who get help when needed from their colleagues are usually in a better
state of health than the average employee. This relationship is weakened if they
are neurotic (COL1*NEURO_D=1).
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(3) Extroverted workers (EXTRA_D=1) have, on average, a better state of health
than other employees. This link is weaker if they are often unfairly criticized by
colleagues and supervisors (COL3*EXTRA_D=1).

Estimates of triple DiD effects are usually insignificant. Column 4 shows an
exception. Explicitly modeling the combination between JC7_D, COM6_D and
COL3_D seems helpful. The combination of receiving unfair criticism by col-
leagues and supervisors, facing deadline pressure, having to multitask and lacking
a commitment to the firm, contributes to weakening the negative health effects of
the main and simple interaction factors.

The influence of the triple interaction variable JC5_D*COM6_D*NEURO_D
on HEALTH is positive if all three dummies are equal to one (see column 5
(IA3_2) of Table 7). However, the effect is only weakly (e < =0.10) significant.
A priori, we had no clear-cut expectations about the sign on this effect. We have
to consider the complete interaction model. The main effects of JC5_D, COM6_D
and NEURO_D on HEALTH are negative; that is, low emotional stability is con-
nected to poor health. The two-way interaction between neuroticism and physi-
cally demanding work on the one hand and low commitment to the firm on the
other hand on HEALTH exhibit the opposite sign. Finally, the sign of the three-
way interaction JC5_D*COM6_D*NEURO_D is negative. This means, among
others, that the negative two-way interaction effect between JC5 and NEURO_D
is stronger if the employee has no commitment to the company.

Although we find few significant triple interaction effects, we must stress that
personal, job and other health determinants have joint influences. Some of these
combined influences increase and others decrease the main effects.

Ramsey’s RESET does not reject the null hypothesis that the model is correctly
specified—see Table 8, line RESET. However, we reject homoskedasticity (see line
Breusch-Pagan) and the exogeneity of wages (see line Hausman). Multicollinearity
does not seem problematic (see line VIF). Lewbel’s approach with generated instru-
ments only (Table 8, column 2) leads to estimates similar to those in column 1,
especially those for the Big Five, commitment, collegiality and job characteristics.
We should stress that the influence of wages is now insignificant. If the instrument
“average establishment wage per employee” is added (see column 3), there are no
remarkable changes for significant regressors in comparison with column 2. In both
cases, we reject the null hypothesis of weak instruments (see line Cragg-Donald).

In Sect. 4.1, we formulated the hypothesis that the variables JC5 and COL3 indi-
cate mutual dependencies with HEALTH, thereby leading to endogeneity. This is
not (or is only weakly) supported by our estimates and tests in columns 4 and 5 of
Table 8. Wages are an endogenous regressor with respect to health. For the other
two variables specified in Sect. 4.1 (JC5 and COL3), the test outcome is less clear
cut. Random effects estimates are presented in Bellmann and Hiibler (2019). Fixed
effects models are not estimated due to the largely time-invariant personal attitudes
captured in our data. Industries and firm size classes are considered in robustness
checks for alternative instruments—see the Appendix, Table 9. Occupations are
only incorporated in a simple, strongly aggregated form, namely, by occupational
position: unskilled, craftsman, foreman and master. An alternative categorization
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310 L. Bellmann, O. Hiibler

Table 10 Ordered probit estimates of HEALTH for different age groups

ALL AGE>=25 AGE>=25 & AGE<=55 AGE<25
Permanent contract 0.159%*%* 0.176%*%* 0.190%#%* 0.044
(0.05) (0.05) (0.06) (0.15)
Unskilled 0.121%#* 0.127#%% 0.124%* 0.209
(0.04) (0.04) (0.04) (0.22)
Craftsman 0.053 0.059 0.041 —-0.016
(0.01) (0.03) (0.03) 0.12)
Part time 0.020 0.008 —-0.012 0.526*
(0.055) (0.04) (0.05) 0.27)
Working hours 0.003* 0.003 0.003 0.001
(0.00) (0.00) (0.00) (0.01)
Training —0.054* —0.055* —0.047* 0.008
(0.02) (0.02) (0.03) (0.10)
Log(WAGE) —0.132%%%  —(.]135%#* —0.148%** —-0.167
(0.03) (0.03) (0.03) (0.15)
Age 0.027#%%* 0.027%#%%* 0.028%#* —0.14%**
(0.00) (0.00) (0.00) (0.03)
Schooling —0.041%**  (0.043%%** —0.042% —0.003
(0.01) 0.01) (0.01) (0.04)
Conscientiouness 0.038%##* 0.0417%%%* 0.041%%%* —0.007
(0.01) (0.01) (0.01) (0.04)
Agreeableness 0.017* 0.017* 0.019* 0.017
(0.01) 0.01) (0.01) (0.03)
Neuroticism —0.099%**  —(.100%** —0.103*** —0.077%**
(0.01) (0.01) (0.01) (0.02)
JCl—autonomy 0.054 %% 0.047%%% 0.048%#* 0.167%**
(0.01) (0.01) (0.01) (0.06)
JC2—multitasking 0.008 0.008 0.014 0.013
(0.01) 0.01) (0.01) (0.06)
JCS — physically demanding —0.030%* —0.025* -0.019 —0.137%*
(0.01) (0.01) (0.01) (0.04)
JC6 — unpleasant environment —0.041%**  —0.042%** —0.043%** —0.004
(0.007) (0.01) (0.01) (0.04)
JC7 — deadline pressure —0.037***  —0.032%* —0.036%* —-0.017
(0.01) 0.01) (0.01) (0.04)
COMI1—Ilong-run tenure 0.020%* 0.0021 0.019 0.017
(0.01) (0.01) (0.01) (0.05)
COM3—identification 0.023* 0.027%* 0.023* —-0.072
(0.007) (0.01) (0.01) (0.04)
COM4—no affiliation —-0.011 —0.008 0.009 —0.048
(0.01) 0.01) (0.01) (0.05)
COM6—not part of firm’s family —0.019 —-0.021 —0.026* 0.059
(0.01) (0.01) (0.01) (0.05)
COLI1 — support from colleagues  0.048*** 0.048*** —0.056%** 0.040
(0.01) (0.01) (0.02) (0.07)
COL3—unfair critique —0.075%**  —0.077*** —0.072%** -0.072
(0.01) 0.01) (0.02) (0.07)
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Table 10 (continued)

ALL AGE>=25 AGE>=25 & AGE<=55 AGE<25
N 10,773 10,245 8559 528
Pseudo R* 0.0735 0.0709 0.0689 0.0607

Notes: Source LPP, wave 1-3, *** o < 0.001; ** a < 0.01; * o < 0.05. Cluster robust standard errors
are parentheses, where the cluster variable is the personal identification number. The estimates are based
on specification (4) of Table 4

is forms of job training. The results are similar to the former, and therefore, these
results are not shown. Detailed occupations are not available in our data set. In the
Appendix, Tables 10, 11, and 12, we present estimates for subgroups and discuss
the degree of robustness.

5 Summary and conclusion

Conventional health determinants are important and should be considered in empirical
analyses investigating their association with the individual’s health. Our comprehensive
study provides greater confidence in these established results. In addition, we also gen-
erate novel insights: specific personality traits, as well as job characteristics, substan-
tially supplement our knowledge of individual health status. Our estimates correct the
bias caused by the omission of relevant variables so that the seemingly clear influence
of being an unskilled worker or craftsman and the influence of training variables is
reduced. The impact of other variables, such as age and fixed-term employment, does
not change fundamentally. A priori, it was unclear which personality traits and job con-
ditions would be influential on physical health. We can now infer from our results that
among the Big Five variables, openness and extraversion are less important, while the
other variables have a strong impact. For mental health, all Big Five items are influen-
tial, while the effects of these items on the number of working days missed because of
sickness were not statistically significant, except in cases of neuroticism. In addition,
not all recorded job characteristics are important. Thus, the variables used exert differ-
ential influences on the three health variables.

Whether the work of other colleagues depends directly on one’s own work and
whether one’s own tasks depend on the work of other employees seem irrelevant for
one’s own health. Unpleasant environmental conditions at work and physically demand-
ing activities have a negative influence on health. A negative influence is also present
for those working under time pressure and for whom multitasking is required. No clear
statement about the effects of job commitment on health is possible with our estimates,
with the exception of effects on mental health. Those who have a strong commitment
to their firm usually do not experience mental health problems, while those who often
perceived themselves to be unfairly criticized by colleagues and supervisors report a
typically worse health status than others do.
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Table 11 Ordered probit estimates of HEALTH for industries and regions

Manufacturing Service East West
Permanent contract 0.152%%%* 0.160%* 0.097 0.207%%%*
(0.09) (0.08) (0.08) (0.06)
Unskilled 0.176* 0.127%*%* 0.125%%* 0.121
(0.07) (0.06) (0.06) (0.05)
Craftsman 0.022 0.68 —-0.010 0.91%*
(0.06) (0.05) (0.05) (0.04)
Part time —-0.016 0.186%* —-0.064 0.071
(0.08) (0.07) (0.07) (0.06)
Working hours 0.001 0.005** 0.002 0.003
(0.00) (0.00) (0.00) (0.00)
Training —0.056 —0.052 —0.042 —0.062*
(0.04) (0.04) (0.04) (0.03)
Log(WAGE) —0.159%%* —0.084 —0.144%* —0.127%%*
(0.06) (0.05) (0.05) (0.04)
Age 0.031%** 0.026%** 0.029%%* 0.02647*%*%*
(0.00) (0.00) (0.00) (0.00)
Schooling —0.023 —0.057%*** —0.032%* —0.047#%*
0.01) 0.01) (0.01) (0.01)
Conscientiouness 0.059%#%* 0.0427%*%* 0.047%%%* 0.034#%%
(0.02) (0.01) (0.01) 0.01)
Agreeableness 0.007 0.023* 0.011 0.020*
0.01) (0.01) (0.01) 0.01)
Neuroticism —0.0110%* —0.086%*** —0.097%** —0.100%**
(0.01) (0.01) (0.01) (0.01)
JC1—autonomy 0.007 0.0997%#* 0.014 0.020
(0.02) (0.02) (0.02) (0.02)
JC2 — multitasking 0.004 0.004 —-0.021 0.033%*
0.02) (0.02) (0.02) (0.02)
JC5—physically demanding —0.039* —0.033* —0.056%** —0.032%*
(0.02) (0.02) (0.01) (0.01)
JC6 — unpleasant environment —0.034* —0.055%** —0.027 —0.043%**
(0.002) (0.01) (0.02) (0.01)
JC7—deadline pressure —-0.014 —0.044%* 0.025 0.018
(0.02) (0.02) (0.02) (0.01)
COMI1—Ilong—run tenure 0.049 0.003 0.038% 0.015
(0.02) (0.02) (0.01) (0.01)
COM3—identification 0.042* 0.025 0.006 -0.020
(0.02) (0.01) (0.02) (0.01)
COM4—no affiliation —-0.031 0.004 —0.043* —0.005
(0.02) (0.02) (0.02) (0.01)
COM6—not part of firm’s family —-0.008 -0.012 —0.026* 0.059
(0.02) (0.02) 0.01) (0.05)
COL1—support from colleagues 0.043 0.027 0.026 0.040
(0.03) (0.02) (0.02) (0.07)
COL3—unfair critique —0.094%* —0.067** —0.081%*** -0.072
(0.03) (0.02) (0.02) (0.07)
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Table 11 (continued)

Manufacturing Service East West
N 2779 4382 4175 6598
Pseudo R* 0.0815 0.0725 0.0730 0.0751

Notes: Source LPP, wave 1-3, *** o < 0.001; ** a < 0.01; * o < 0.05. In parentheses are cluster robust
standard errors, where the cluster variable is the personal identification number

These major results are confirmed when alternative models are estimated and different
econometric methods are applied, thus providing evidence in favor of robustness. Interac-
tion effects between job characteristics on health are detected in only a few cases. Instru-
mental variable estimates that take into account the endogeneity of wages show that this
problem is relevant. However, the influence of personal attitudes and job characteristics
on health is not affected. We refrain from giving a causal interpretation of our results.

Companies, their owners and their managers are interested in employee health. They
try to improve or safeguard health by offering sports courses, by improving job con-
ditions and by taking into account the personality of their staff when planning labor
inputs. So far, it is not always clear which conditions are the most important and which
attitudes can be neglected. Our investigations show that firms should avoid requiring
physically demanding work and providing unpleasant environmental conditions. Fur-
thermore, time pressure and multitasking should be limited. Personality traits have
a strong impact on individual health, especially on mental health, even when a large
set of other variables is included in the regression models. In the future, the focus of
research should shift more toward these aspects, particularly by using alternative
empirical sources. A more detailed breakdown into worker and company groups should
follow. A longitudinal perspective and analyses taking into account firm-level variables
are recommended.

Appendix: Alternative instruments and subgroups analysis

Instead of firm dependent instrumental variables we apply in Table 9 alternative instru-
mental variables as robustness checks because social interaction with co-workers, a
worker’s health can be affected by his/her co-worker’s characteristics. For example,
high collegiality of co-workers could affect a worker’s health positively. This would
violate the exclusion restriction for average firm collegiality as an IV for a worker’s
own collegiality. As instrumental variables we use in Table 9 the average (log) wage,
the average degree of physically demanding activities (JC5) or the average level of crit-
icism (COL3) within the firm size class or the industry to which the worker belongs;
5 firm size classes (1-20, 21-200, 201-500, 501-2000, 2001 or more employees) and
14 industries are distinguished based on the German IAB Establishment Panel 2012,
2014 and 2016. The estimates show very similar results in comparison with Table 8,
columns 3-5. This speaks in favor of the validity of the results in Table 8, 3-5. We
have also experimented with averages of interactions between firm size classes and
industries. The results are not presented in the Tables because the results do not differ
from those where only averages of industries are used.
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Table 12 Ordered probit estimates of HEALTH for establishments with different firm size classes (num-
ber of employees)

1-9 1049 50-499 > 500
Permanent contract 0.139 0.250%* 0.070 0.196
(0.08) 0.09) (0.10) 0.13)
Unskilled 0.211%* 0.043 0.128 0.133
0.07) (0.06) (0.08) 0.11)
Craftsman 0.104* —0.008 0.095 -0.017
-0.017 (0.05) (0.06) (0.09)
Part time —-0.050 0.071 0.173* —-0.305*
(0.07) (0.07) (0.09) 0.14)
Working hours 0.004 0.000 0.005 —-0.001
(0.00) (0.00) (0.00) (0.00)
Log(WAGE) —0.127* —-0.116* —0.148* -0.216*
(0.05) (0.05) (0.06) (0.09)
Age 0.025%** 0.031%** 0.027%** 0.029%**
(0.00) (0.00) (0.00) (0.00)
Schooling —0.04 1% —0.045%#* —0.040%* —0.034
0.01) 0.01) (0.01) 0.02)
Agreeableness 0.023* 0.017 —0.001 0.038
0.01) (0.01) (0.01) 0.02)
Neuroticism —0.100%#* —0.098%#* —0.089%#* —0.12] %%
0.01) (0.01) (0.01) 0.02)
JCl—autonomy 0.057** 0.087%** 0.035 —-0.050
0.02) 0.02) (0.03) (0.04)
JC2—multitasking 0.005 —0.006 0.018 0.051
(0.02) 0.02) (0.03) (0.04)
JC5—physically demanding 0.019 —0.063%** 0.000 —-0.015
(0.02) 0.02) 0.02) (0.03)
JC7—deadline pressure —0.043* —0.054%* -0.027 0.004
(0.02) 0.02) (0.02) (0.03)
COMI1—long-run tenure 0.029 0.033 0.006 —0.010
(0.02) 0.02) (0.02) (0.04)
COM3—identification 0.019 0.038* 0.024 —-0.013
0.02) 0.02) (0.02) (0.03)
COM4—no affiliation —-0.016 0.008 —0.023 —0.038
(0.02) (0.02) (0.02) (0.03)
COMO6—not part of firm’s family 0.005 —-0.025 —-0.032 —-0.045
(0.02) (0.02) (0.02) (0.03)
COL1—support from colleagues 0.043 0.049* 0.045 0.091*
(0.02) (0.02) (0.03) (0.04)
COL3—unfair critique —0.065%* —0.052% —0.128%** —0.082
(0.02) (0.03) (0.03) (0.04)
N 3592 3546 2393 1242
Pseudo R? 0.094 0.0794 0.0760 0.0894

Notes: Source LPP, wave 1-3, *** o < 0.001; ** a < 0.01; * a < 0.05. In parentheses are cluster robust
standard errors, where the cluster variable is the personal identification number
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As further supplement we present subsample estimates—see Tables 10, 11, and
12. We distinguish between employees of different age groups (Table 10), between
employees that work in establishments of the manufacturing or service sector, or
that live in eastern or western Germany (Table 11). We also distinguish between dif-
ferent firm size classes (Table 12).

The estimates in columns (2) to (4) of Table 12 show that the influence of the
Big Five variables on HEALTH is very similar for employees older than 25 years or
for prime age workers compared to the total sample, while the results for younger
workers have a different pattern. This supports the assumption that for adults per-
sonality traits are fixed. Further, the variability of personality traits in adolescence
has no strong impact on their relationship with HEALTH in the full sample includ-
ing the whole age range. During adolescence conscientiousness has no influence on
HEALTH.

Within all considered subgroups neuroticism is significantly disadvantageous
for health, while conscientiousness has a positive influence for adults. Jobs with
unpleasant environmental conditions are not favorable for health. In the manufac-
turing sector and in eastern Germany in contrast to other subgroups, we do not find
that time stress and multitasking have a significant negative influence on health. If
workers have no emotional commitment to the establishment, their health status
is worse than for those with emotional commitment, both in the total sample and
in subgroups. However, the statistical effects are insignificant in most investigated
cases. We are not surprised that workers who feel unfairly criticized by colleagues
and supervisors have worse health than others.

Remarkable differences between small and large firms (1-9; > 500 employees)
should be highlighted for JC1, JC5, JC7, COL1 and COL3. Among others, unpleas-
ant working conditions in large firms have significant negative effects on workers’
HEALTH. This is not confirmed for workers in small firms. We find the opposite
result with respect to time pressure and multitasking. In small firms workers suffer
under these job conditions with the consequence of worse health while in large firms
no negative health effects are evident. Collegiality, measured by COL1, supports
the workers’ health status in large firms. In small and especially in middle-sized
establishments we observe that health is negatively correlated with unfair criticism
(COL3).
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