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Abstract

Purpose We aim to extend current knowledge on associations between stressful work and sickness absence, first, by study-
ing associations between ERI and sickness absence among full-time employees from various occupations, and second, by
investigating if associations vary by age.

Methods We use data from four waves of the German socio-economic panel (GSOEP), collected among men and women
between 2006 and 2012, with 9418 observations. Stressful work is measured with a short form of the ERI questionnaire. We
investigate an imbalance between effort and reward (ER ratio) as well as the two main components (“high effort” and “low
reward”). Sickness absence is measured by self-reported number of sickness days (assessed the following year). After descrip-
tive analyses, we estimate a series of multivariable regressions, including tests for interactions between age and work stress.
Results Each of the three indicators of stressful work is related to higher number of sickness days, with except of “high
effort” in case of men. Findings remain significant after adjusting for social position (income, education and occupational
class) and health. In addition, for both men and women, associations were slightly higher among older workers, though
interactions did not reach statistical significance.

Conclusion Our findings support that stressful work is linked to sickness absence across a wide spectrum of jobs with varying
incomes and educational levels, and also that associations are slightly more pronounced among older workers.

Keywords Work stress - Effort-reward imbalance - Sickness absence - Age differences - GSOEP

Introduction

Sickness-related absence from work is a major concern of
today’s labour markets and ageing workforces in Europe.
For example, according to Eurofound, the average rate of
sickness absence in the European Union varies between
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3 and 6% (Eurofound 2010). This has considerable con-
sequences for companies and national health policies, as
it decreases productivity and increases costs for health
insurances. Studying predictors of sickness absence, there-
fore, is important, as it helps to identify factors related
to sickness absence and to develop workplace health
interventions.

Studies from several countries have identified different
factors that are related to sickness-related absence from
work (Beemsterboer et al. 2009; Harrison and Martoc-
chio 1998), including sociodemographic factors and psy-
chosocial working conditions. When it comes to sociode-
mographic factors, for example, findings show that older
workers have generally more days of sickness absence than
younger workers (Donders et al. 2012; Taimela et al. 2007).
Studies also highlight that patterns and reasons for sick-
ness absence differ between women and men, with levels
being generally higher among women—a finding that may
be related to differing significance of the work role (Casini
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et al. 2013; Krantz and Lundberg 2006; Messing et al.
2003; Siegrist et al. 2006; Sterud 2014). Stressful working
conditions are another factor related to sickness absence,
mainly because of their health-related consequences. This
was shown by various occupational cohort studies. Thereby,
measures of stressful work range from established theo-
retical models, such as job strain (Ala-Mursula et al. 2005;
Mortensen et al. 2017), effort—reward imbalance (Ala-Mur-
sula et al. 2005; Derycke et al. 2013; du Prel et al. 2015;
Fahlén et al. 2009; Lidwall 2016; Schreuder et al. 2010) or
relational injustice (Head et al. 2007), to single stressors
at work (Brussig and Ahlers 2007). Yet, despite this con-
sistent evidence linking work stress to sickness absence,
studies are generally based on rather homogenous occu-
pational cohorts, such as nurses (Farquharson et al. 2012;
Schreuder et al. 2010), transport operators (Cunradi et al.
2005), teachers (Derycke et al. 2013), university employees
(Donders et al. 2012) or civil servants (Head et al. 2007).
Similarly, most cohorts are recruited during midlife, and
thus, older workers are clearly underrepresented in existing
studies. This focus on midlife and on homogenous occupa-
tional groups, however, has at least two consequences for
scientific knowledge about the association between stressful
work and sickness absence.

First, more studies are needed that establish the links
between work stress and sickness absence across various
occupational groups that cover a wide spectrum of jobs
with varying incomes and educational levels. This would
help to rule out that associations between stressful work and
sickness absence are due to cohort specific characteristics.
For example, options and regulations for sickness absence
may differ between various occupations, and thus, the links
between work stress and sickness absence may vary as well.
Therefore, the first aim of the present study is to investigate
links between stressful work and sickness absence among
the full-time employees from various occupations based on
a general population survey.

Second, because of demographic changes and ageing
workforces in Europe, it is necessary to extend studies to
older workers. This, notably, not just concerns the general
question if the overall level of sickness absence differs
by age, but also the more specific question if the associa-
tion between stressful work and sickness absence varies
by age. In fact, there is evidence that the impact of stress-
ful work differs depending on the period, or life stage, at
which it occurs (Burr et al. 2017; Donders et al. 2012;
Payne and Doyal 2010; Sampaio and Augusto 2012; Shultz
2010). Notably, this is in line with an important principle
of life course research, which is to consider the timing of
an exposure to understand its health-related consequences
in more details (Ben-Shlomo and Kuh 2002; Wahrendorf
and Chandola 2016). Older persons, for example, may be
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more vulnerable to work stress, because the ageing pro-
cess is accompanied by changing coping capabilities and
resources (Hobfoll 1989; Lazarus and DeLongis 1983), as
well as changes of the physiological system. Older peo-
ple, therefore, may be more likely to turn sick in case of
stressful work, as well as they may take longer to recover.
In that case, the association between stress and sickness
absence would be more pronounced for older workers. A
stronger association for older workers though could also
have indirect reasons, because younger workers have pos-
sibly different motivations to work than older workers.
For example, younger workers may face higher pressure
to develop strong ties to the labour market, and therefore,
they are more likely to continue working compared to
their older counterparts, even if conditions at work are
poor. There are, however, also reasons why associations
between stress at work and sickness absence could be less
pronounced for older workers than for younger workers.
For example, older workers may face more difficulties to
find a new job in case of job loss, and therefore, they are
probably more likely to tolerate adverse conditions than
younger workers.

Overall, there are numerous, and partly divergent assump-
tions on how associations between work stress and sickness
absence may differ by age, but evidence on this is lacking.
The second aim of this study, thus, is to compare links
between work stress and sickness absence between differ-
ent age groups. In sum, this leads to the following research
questions:

(1) Is stressful work associated to sickness-related absence
from work for men and women?

(2) 1If so, does the association between stressful work and
sickness-related absence from work differ by age for
men and women?

Methods
Data

We base our study on the German socio-economic panel
(GSOEP) (Schupp et al. 2016). GSOEP is the largest panel
study in Germany, based on a random sample of private
households. It started 1984 in western Germany with
12,245 respondents from 5921 households with on-going
waves of data collection ever since. Data is collected for
each household member aged 18 or older, using paper
and pencil interviews (PAPI), computer assisted personal
interviews (CAPI) and self-completion questionnaires.
The response rate in wave 1 was 62%, and the attrition rate
between wave 1 and wave 2 was 14% (for more information
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see: Kroh et al. 2017). In 1990, eastern Germany joined the
study. Furthermore, additional subsamples were added in
the course of the study to maintain the population represen-
tation and to increase the sample size (especially in 2000).
At present, GSOEP provides representative data for more
than 20,000 adult men and women in Germany taken from
nearly 11,000 households. Besides sociodemographic char-
acteristics, this includes information on individual living
conditions, work and employment, income, health and sick-
ness-related absence from work. (For more information on
the GSOEP data see: Wagner et al. 2007). One of the main
advantages of the GSOEP is the longitudinal nature of the
information, where information on work stress (available in
2006 and 2011) can be linked to number of sickness days,
as collected the year after (2007 and 2012, respectively).
For the present study, we focused on men and women aged
18-65 years in the year of work stress assessment (33,648
observations) and applied the following sample restrictions:
First, we excluded those who were not working and had no
information on sickness absence for the year after (12,994
observations). Second, we excluded those who were work-
ing in part-time (5719 observations), because part-time
workers often not work five days the week, making com-
parisons of days in sickness absence with full-time workers
impossible. Third, we excluded people who either were in
vocational training or in military service (850 observations),
because employment relations and salary regulations are
different for these groups. Fourth, people who changed their
job during the observation period were also excluded (981
observations), because the association between work stress
and sickness absence days is unclear. Fifth, we excluded
people who were self-employed (1677 observations), as
self-employed workers are not automatically qualified for
statutory sick pay in case of sickness. Sixth, we decided to
exclude people who were permanently sick (with more than
200 days of sickness absence, 57 observations), since they
hardly participated on the labour market. Finally, among
these remaining 11,370 observations, we restricted the
sample to those with complete information on all variables
under study (excluding another 1952 observations), with
no indication of systematic missings. In sum, this results in
a final sample of 9418 observations (person-year observa-
tions) with complete data on all study variables (based on
7193 individuals, each observed on average in 1.3 observa-
tion periods).

Measures
Work stress
Work stress is measured by the short version of the ERI

questionnaire, as validated by a previous study for the
GSOEP (Siegrist et al. 2009). The ERI model identifies

stressful work in terms of an imbalance between high
efforts spent at work and low rewards received in turn
(Siegrist and Wahrendorf 2016). The short version of the
questionnaire includes three items for effort and seven
items for reward. Items for effort refer to perceived psy-
chological demands at work, and reward includes salary,
esteem, job security and career opportunities. Each item
is listed in Supplementary Table S1. In GSOEP, items are
rated on a five-point scale, ranging from ‘disagree’, via
‘agree, and I am somewhat distressed’, to ‘agree, and I am
very distressed’. For the analyses, we followed established
procedures and created sum-scores for effort and reward,
as well as we calculate the ratio between effort and reward
(adjusted for number of items). On this basis, we first cre-
ate two binary indicators for each of the two main com-
ponents. Specifically, to identify elevated levels of work
stress, people who belonged to the highest tertile of the
effort-scale were classified as “high effort” and those in
the lowest tertile of the reward scale as “low reward” (in
both cases tertiles are based on the total sample in work).
Then, effort—reward imbalance was calculated by dividing
the sum score of the ‘effort’ items (nominator) through
the sum score of the ‘reward’ items (adjusted for number
of items; denominator). This results in a sum score where
higher values are related to higher levels of work stress.
For the analyses, an imbalance was assumed in case val-
ues are higher than 1 (labelled as “ER ratio> 1”). In sum,
this leads to three different binary indicators of stressful
work. More details on psychometric properties for GSOEP
(Siegrist et al. 2009) and on the conceptual basis are fully
described elsewhere (Siegrist 2016).

Sickness days

To measure sickness-related absence from work, the pre-
sent study relies on the total number of days of absence
from work. More specifically, in the year following the
assessment of work stress respondents answered an open
question on how many days they were not able to work
because of illness in the previous year. In contrast to other
approaches focusing on number of absence episodes, this
reflects the total absence duration in 1 year (possibly based
on several episodes) (Steel 2003).

Age groups

We distinguish four age groups for the analyses, each cov-
ering a distinct phase in the life course (Willis and Martin
2005). The first group, “Job starters” (Age 18 till a 29),
covers the period where people make first experiences
on the labour market. Next, “early midlife” (age 30-45)
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and “late midlife” (age 46—57) refer to the main phase of
working life, accompanied by increasing responsibilities
at work and parenthood, and progressing ageing processes.
Lastly, “older working life” (58—65 years) represents those
who approach the end of working life.

Additional measures

We also include two sociodemographic measures (partner-
ship and number of young children), three indicators of the
respondent’s social position (education, income and occu-
pational position), and self-rated health. In the case of part-
nership, we use a binary indicator of whether the respond-
ents live with a partner (regardless of the marital status).
The number of young children (aged 14 or younger) is
regrouped into “none”, “1” and “2 or more”. As an indicator
of education, we use the total years spent in full-time edu-
cation. Income is based on the monthly household income
that we adjusted for household size in accordance with the

OECD equivalent-scale (Burniaux et al. 1998), and there-
after regrouped into income tertiles (“high”, “medium” and
“low”). Occupational position is measured according to the
Erikson—Goldthorpe—Portocarero scheme (EGP scheme)
(Erikson and Goldthorpe 1992). This scheme classifies
occupations into seven classes based on specific aspects
under which a person performs work on the labour market,
or more specifically, “employment relations”. For the analy-
ses, occupations were regrouped into four categories: “upper
service class” (EGP I), “lower service class” (EGP II), “rou-
tine non-manuals workers” (EGP III, IVab), and “skilled and
unskilled manual workers” (EGP IVc, V, VI, VII). Self-rated
health was measured by a single question (“How would you
describe your current health?””) with five categories ranging
from “very good” to “bad”. Answers were dichotomized into
“good or better” and “less than good”. An overview of all
measures is presented in Table 1.

Table 1 Sample description:

observations (No.) and Range or categories No. or (mean) % or (SD)
percentage (%) or mean and Sex Male 6257 66.4
Ztin;jlr(; deviation (SD): Female 3161 336
Age groups Job starters (18-29) 1036 11.0
Early midlife (30-45) 3894 41.3
Late midlife (46-57) 3511 37.3
Older working life (58-65) 977 10.4
Sickness days Range: 0-200 days 9.1 (20.0)
High effort Yes 2714 28.8
No 6704 71.2
Low reward Yes 3639 38.6
No 5779 61.4
ER ratio> 1 Yes 1391 14.8
No 8027 85.2
Occupational position Higher service class 1739 18.5
Lower service class 2721 28.9
Routine non-manuals 1682 17.9
Skilled and unskilled manual workers 3276 34.8
Years in job Range: 0-50 years (13.6) (10.5)
Income High 4606 48.9
Medium 3369 35.8
Low 1443 15.3
Education years Range: 7-18 years (12.9) (2.8)
Number of children < 14 None 6923 73.5
1 1347 14.3
2 or more 1148 12.2
Partnership Living with partner 7937 84.3
Living as single 1481 15.7
Self-rated health Good or better 5457 57.9
Less than good 3961 42.1
Total 9418 100.0
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Table 2 High levels of stress at work (in percent) and sickness days [mean values, standard deviation, median and interquartile range (IQR)] by

covariates: n=9418

High efforts Low reward ER ratio> 1 Sickness days
% % % Mean (SD) Median IQR

Sex

Male 28.1 37.0 13.8 8.6 (19.6) 2 10

Female 30.3 41.8 16.7 10.3 (20.8) 4 10
Age groups

Job starters (18-29) 22.4 30.2 9.7 7.3 (15.3) 4 8

Early midlife (30-45) 29.0 40.8 15.5 8.0 (18.1) 3 10

Late midlife (46-57) 31.4 40.9 16.3 10.0 (21.2) 3 10

Older working life (58—-65) 254 30.8 11.5 12.5 (25.9) 3 14
Occupational position

Higher service class 37.8 30.9 15.1 6.6 (15.5) 2 6

Lower service class 30.8 375 15.1 8.7 (18.6) 3 10

Routine non-manuals 30.1 40.6 16.0 9.0 (20.0) 3 10

Skilled and unskilled manual workers 21.7 42.6 13.7 10.9 (22.9) 3 11
Income

High 32.8 34.0 14.0 8.4 (18.7) 3 10

Medium 26.8 42.7 15.7 9.8 (20.8) 3 10

Low 20.9 43.9 15.1 10.0 (22.0) 3 10
Number of children < 14

None 29.1 38.5 14.8 9.7 (21.1) 3 10

1 29.0 414 16.2 8.9 (19.1) 3 10

2 or more 26.8 36.3 12.6 6.5 (12.9) 3 8
Partnership

Living with partner 29.2 38.7 14.7 9.1 (20.4) 3 10

Living as single 26.9 384 15.3 9.2 (19.9) 3 10
Self-rated health

Good or better 234 31.0 9.7 5.8 (13.4) 2 6

Less than good 36.2 49.2 21.8 13.7 (25.8) 5 14
Total 28.8 38.6 14.8 9.1 (20.0) 3 10
Analytical strategy Next, we estimate a series of multivariable regres-

We start with a basic sample description (Table 1). Thereaf-
ter, Table 2 explores how the three measures of work stress
and number of sickness days are distributed by covariates.
We also report tests of significance based on Chi-square,
Wilcoxon-Mann—Whitney, or Kruskal-Wallis tests. Then,
a first picture of the associations between work stress and
sickness absence, and their variations by age, is presented
in Table 3. Specifically, we show the mean number and
the median of sickness days for each age group separately,
including confidence intervals (95%), interquartile ranges
(IQR) and tests of significance (Wilcoxon—-Mann—Whitney
test). In this case (and in later multivariable regressions),
analyses consider sex differences and are conducted for men
and women separately (Casini et al. 2013; Messing et al.
2003).

sion models using sickness days as dependent variable—
again for each age group separately, as well as for all ages
(Table 4). Importantly, these models consider the hierar-
chical structure of our data, that is, that some observations
(level 1) are not independent, as they come from the same
respondent nested in different survey years (level 2). In
these models, the constant is allowed to vary within indi-
viduals (also called random intercept model for longitudinal
data or “random-effect model” for panel data) (AndreB et al.
2013; Giesselmann and Windzio 2012). Unlike a “fixed-
effect model” for panel data, this allows to include time con-
stant predictors (e.g. education, income and occupational
position). In addition, models are both presented for non-
transformed (for ease of interpretation) and transformed
sickness days, because sickness days were not normally
distributed. For this, we compared different transformations

@ Springer



479-496

International Archives of Occupational and Environmental Health (2018) 91

484

o€t [o01
[98-9'L1 (881 18 T -L'6l (€5 L1 -1'81 (900 06 C [eL-091 (s 99 ¢ [Le—¢sl (v <9 ON
[zer [s9z [Le1 [s¢er
-0011 (L€ 911 S -9011 ©¥E) 98I -6l W10  SI1 S -88] Wvo I'I1 ¢ yL-scl (8 06 SOA
100°0> 9000 1000 100°0> 9180 [ <oneryg
et
[18-691 (981) <L 4 -68] ($60)  T'II [r6—¢Ll (900 +8 ¢ [99-1¢1 (O+vD 8¢ T log-0¢l (TsD ¢9 ON
g1t 161 [Lral [Lo1
-6'6] (607  +01 S 111 (T80 TSI -L'6] (807 0TI ¥ €8] (€00 ¢S6 v WLyl (€8 19 SOX
100°0> S10°0 100°0> 100°0> o pIemar MO
l6ct [so1
[06-6'L1 (s61) ¢8 4 L6l (€60 811 -€8] (910 6 ¢ l6L+9] (s91) 1L ¢ leL-¢sl (e 99 ON
[L81 [801
[86-6'L] (861 88 ¥ -96] (967 1¥1 -18] (981 S6 ¢ [06—€9] (88D 9L z log-0¢l (LeD  ¢¢ SOX
0150 €€€°0 621°0 10L°0 901°0 10§30 YSIH
:o_\é
[oo1 [scr [r1r
-G8l (981 T6 € -18] (807 801 -98] (L6 66 v [66-9L] (€81 88 S [F6-69] (€61 08 ON
[z81 [¥9¢ [6:0T [sLt
—zell (L8 LST 01 —¢€TIl (U89 T -1etl (L6 0Ll S —vorl (8D 0¥l SlrL1-9%l (€50 011 SOX
100°0> L10°0 100°0> €000 S8L°0 [ <oneryg
[1v1
[68—+'L] (ToD 18 14 -8'L] (I'17) 601 [g6-1L] (89D ¢8 € [Lg+9l (I'sn) 9L ¥ [L8-L¢l (€D TL ON
L1 [zee [691 [s¥1
-6’11 (967) €<l S -z01l  (90¢) L91 -¢71l (690 91 s —¢oll (v vl sloer—zLl (') vol SOK
100°0> 91T0 100°0> 100°0> 2100 pIemal MO
[1¢er [z1n
[86-C8] (8L 06 € -¢Ll (96D €01 -8l (6'61) 86 v [L6+Ll (L)) <8 ¥ [1'6-¢9] (s¢D)  LL ON
[os1 [09z [Lo1 841
-9 111 (1'90) €€l L =111 (I'gg)  L'81 =S 11l (850 I'vl S -6l (160 €Tl Slevi-6'¢l  (L¥0)  +01 SOX
100°0> TLO0 100°0> 7200 0L9°0 MOYR YSIH
UWIOM
d po [1D %$6]  (As) uesy d poN [1D %$6]  (AS) uedn d poN [1D %$6]  (AS) uesn d poN [1D %$6]  (As) ues d poN [1D %$6]  (AS) uedN
sdnoip a3e v (S9-8¢) 9J1] SunjIoM IpIO (LS—9%) piprw e (S¥-0¢) ayprur Apreg (6T—81) sIorrels qof

(3591 AUy A\—UUBJA—UOXOD[IA\ UO Paseq) sanfea d pue (PIJA) URIPAW ‘ID %66 ‘(JS) UONBIAID PIEpUL)S ‘UBIW :USWOM pue udw Joj sdnoid oSe Aq papIAIp :jIom Je ssans Aq sAep SSQUNOIS € d|qel

pringer

Qs



485

International Archives of Occupational and Environmental Health (2018) 91:479-496

[I[eaY PIRI-J[S SOpPN[OUl A[[RUOTIPPE € [POJA "SWODUI PUE uonedInpa ‘uonisod [euor)
-ednooo 10J pajsnlpe Areuonippe st g [OpoJA "(sdnoi3 oFe [[e Jo ased ur 95k pur) P[oyasnoY 2y} Ur SUIAT] UIP[IYO Jo Joquinu pue qof juarmyd ur sreak ‘diysiourred Ioj sysnlpe | [OpPOJA "UOTIO[[0O
BIEp JO I8ak 10J SUNUNOJOE S[OPOW 109]J WIOPURI UO Pastq dIt SUONEBWNS? [[V SSAIS INOYIIM PUE [JIM 9SO} UaM)Sq SIOUIJJIP ueaw pajsnipe ay) 0} puodsariod (g) serewnss pajuasaid oy,

(d) senyea d pue [[D %G6] S[PAISIUT 9OUIPYUOD %66 *(9) SIUAIOLJA00 UOISSAIZaI :sAep SSauyors Jo raquinu Sunorpaid sosATeue uoIssaISol Jeaul] S[qRILIBATI[NW JO S)NSOY

+00°0 [6t'€-89°0] 60°C or1'0  [00TI-¥9'1—] OLY  OvED [Sre—611-]1 €I'l 100°0 [86+—6C1]1 v1'c LETO [SLT-90L-]1 99C— € [°PON
100°0> L2611 €e'e L¥0°0 [06'C1-600] 1S9  SH0O (15001 8¢¢C 100°0> [co9-9¢cl 61v LIVO [9ST-L19-1 1I81-— C [°POIN
100°0> [SLv—t6'1] €e'e 190°0 [LT1-6T0-]1 0T9 0500 [89'+—000] V€T 100°0> [Lz9-6STl evv €9v'0 [LL'T-809-1 99'1— I [°PON
[ <onelyyq
900°0 [Svz-cvol 24! 0290 [6T6-S1°¢=]1 LO'T 0ICO [¥8C-c90-1 1I'T 2000 [ese—c80l LT ¥Iv0 [LST1-18€-1 CI'l— € [°POIN
100°0> [81 €11l 9T 881°0 [or'L-0v'1-] $8C S100 [88°¢-1+'0]1 ¥1'C 100°0> [LEy—691] €0€ LS90 [SOoTHTeE—] 090-— T [°POIN
100°0> [06€-L8'1] 88°C 2600 [S6'L-090—] L9€  S00°0 [€Tv-LL O]l 0ST 100°0> [98+-61C] €S5S¢ 1680 [8ST-L6T—1 610-— [ [SPOIN
pIemal Mo
9160 [€0'T-ST'T-] 6500— 68C0 [96'9-L0Cc—] ¥v'T  SI¥0 [LO'T-6ST—] 9L0— +59°0 [8L1-c1'1-1 €€0 s1e0 lovi—vev—1 Ly'1-— € [9POIN
€210 [s6'1-€20-1] 980 660°0 [1¥'8-€L0-] ¥8€ 990 [ve-evr1-1 1¥0 SLT°0 [ovz-sv0-1 101 Lzvo [oL1-tov—1 91'1-— C [°PON
809°0 [LE1-080-] 820 162°0 [So'L-11T-] L¥'C 1€6°0 [SLT1-16'T—]1 800— 9€50 [16'1-00T-1 9¥'0 +v6c0 [991-1Tv—]1 LTT- [ [SPOIN
J1019 Y31
UIIN
100°0> [059-€9°7l 96V 1100 [01'81-0¥'C] €01 1000 [99'8-0TCl ¢€¥'S ¥10°0 [€99-9L0] oL€ SIT0 [6€8-160—-]1 ¥LE € [9POIN
100°0> [e€8-9t'¥l 0’9 100°0 [0L'12-89'¢]  L'€1  1000> [901-€1v] <L 100°0> [czg-6€T]l 0€S 6910 [6LL-9€1—-]1 TTE C [9PON
100°0> [0z'8-tE vl 9C9 100°0 [0¥'1T—6€¢l '€l 1000> [t'01-S6'€l  8T'L 100°0 [60'8—vccl 91'S €€1'0 [ST'8-LO'T—] ¥S°¢€ [ [SPOIN
[ <oneryyq
100°0> [20°5-60'C] 9¢°¢ 8870 [1S°6-c8C—] vee 100°0 [069-88°1] o€V ¥00°0 [LeG-10'T] 61'€ 6600 [CSS-8%0—-1 TST € [9POIN
100°0> [ze9-8¢¢€] 8V LS00 loszi-61'0—1 ¥1'9 100°0> [1€'8-6T°€] 08°S 100°0> [ST9-L8'1] 90v 9£0°0 [ez9-1T0] CTCT€E C [9PON
100°0> [169-L5€] 0°S SL0'0  [o1'TI-850—] €L°S 100°0> [c9'8-65€l 019 100°0> [ev'9—+v0Cl ¥T¥ 6£0°0 [6€9-91°0] 8CT'€ [ [SPOIN
pIemaI MO
100°0> [061—¥L1] (423 8100 [09°€1-9C'1] €L  L10O [v6'5-850] 9T'€ 900°0 [69°6-L6'0] €€€ 1110 [696-650—-]1 ¢&SC € [SPOIN
100°0> [¥T'9-L0°€] S°h% L000 [oc'S1-8¥'C] 688 100°0> [v9'L-6TC]l 96F 100°0> [99'9-¢6'T1]1 1€¥ €600 [cv'9-0S0—-1 96C C [9POIN
100°0> (LL6-197C] 61'Y 600°0 [osvi—ciel Li'S 1000 [soL-0L 1] 8¢ 100°0 [ezo-ts 1]l 18€ €600 [0v'9-6v0—1 S6C I [FPON
Moje yStH
USWIOA
d (1D %56l q d (1D %56l q d (10 %56l q d (1D %56l q d (1D %561 q
sdnoi3 o3e [y (9—86) AJ1[ SunjIoM I9pI0 (LS—9%) ogrpprur je| (S—0¢) aprprur Aprey (67-81) s1011038 qOf

m\nm—u SSQUIIIS pue JIOM Je SSAIIS UaaMm]aq UONRIOOSSY {7 9|qel

pringer

a's



486 International Archives of Occupational and Environmental Health (2018) 91:479-496

and decided to adopt a square root transformation (Stoto
and Emerson 1983). In sum, we present estimates of three
regression models, estimated for each measure of work
stress separately (maximum likelihood estimation). Model
1 presents estimates that are adjusted for partnership situ-
ation, years in job and number of young children. After
checking for potential multicollinearity, model 2 adds edu-
cation, income and occupational position, and thus, looks
if associations remain consistent after accounting for social
position. Model 3 then includes health to investigate a pos-
sible mediation via health (or confounding). Based on these
regression models, we can already compare the effect sizes
between the age groups. Then, to formally test interactions
between work stress and age groups, we use the total sam-
ple and include interaction terms between work stress and
each age group into the model. We hereby rely on model 2
(adjusting for sociodemographic factors and social position)
and do not include health as potential mediator (or inter-
mediate variable on the causal path between work stress
and sickness absence) to avoid overadjustment. By compar-
ing models without and with interactions on the basis of
a likelihood-ratio test, we test for significant interactions
(Mitchell 2012).

At last, to summarize our main findings, we predict
days of sickness absence based on multivariable regres-
sion models for each age group by levels of work stress (as
exemplified by ER ratio > 1), and show predicted values in
Fig. 1. All calculations and the graph are produced with
Stata 14.

Fig.1 Predicted number of
sickness days by work stress
(ER ratio> 1) and age groups
for women and men with 95%
confidence intervals. Pre-
dicted scores are adjusted for
partnership, years in current
job, number of children living
in the household, occupational
position, education and income
(Model 2 in Table 4)

Job starters (18-29)

Early midlife (30-45)

Late midlife (46-57)

Older working life (58-65)

o
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Results
Descriptive findings

The sample described in Tables 1 and 2 explores links
between work stress and sickness days. Overall, the sample
includes more men than women, and most workers belong
to the two middle age groups (“early midlife” and “late
midlife”). Respondents spent on average about 13 years in
full-time education. Most respondents work in the lower ser-
vice class or as manual worker (skilled or unskilled), live
in a partnership, and are in good health. About 15% of the
sample has an ER ratio above 1. The overall mean score of
sickness days is 9.1 (with a standard deviation of 20.0). As
we see in Table 2, medians of sickness days are generally
smaller than the mean values, pointing to a right skewed
distribution of sickness days.

Distribution of work stress and sickness days
by covariates

We see that work stress and sickness days vary by covariates
under study: Men both have lower levels of work stress and
fewer sickness days than women. In case of age, there is a
positive association with sickness days, where number of
days is higher in older age groups. Work stress, however, has
an inverse u-shape association with age, with lower levels of
work stress among youngest and oldest worker and higher
values in the two middle age-categories (for each indicator
of work stress). Turning to income and occupational posi-
tion, it is worth noting that only low reward follows a social

Women Men

10 15 20 0 5 10 15 20
Mean number of sickness days

Low work stress [l High work stress
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gradient (where working conditions are better for people
with an advantaged social position). In case of sickness days,
however, a disadvantaged occupational position is related
to more sickness days. Finally, we see that days of sickness
absence and levels of work stress are higher amongst peo-
ple with poor health. In all cases, the reported associations
are statistically significant, with p values below 0.05 (not
reported in Table 2).

Association between work stress and sickness days

Table 3 shows that sickness days are generally related to
levels of work stress, not only in the total sample, but also
within each age group. Yet, a closer look reveals three
interesting findings: First, differences in sickness days
appear somewhat larger for women than for men. Second,
for women all indicators of work stress are clearly related
to sickness days, while a relation between high effort and
sickness days is not apparent for men. Third, it seems that
differences are slightly more pronounced among older age
groups (for men and women).

Table 4 presents results of the multivariable regressions
based on non-transformed sickness days, and the results
for transformed sickness days (square root) are presented
in Table 5. For each of the indicators of work stress, three
models with different adjustment sets were estimated.
Since we present unstandardized coefficients (denoted as
“b”), the estimates in Table 4 correspond to the adjusted
mean differences in sickness days between those with and
those without work stress. In sum, findings confirm the
results from above and suggest that the reported associa-
tions are statistically significant (specifically for all age
groups combined). Besides, four points are worth being
noted: First, coefficients remain almost unchanged after
accounting for social position in Model 2, thus, suggesting
that links between work stress and sickness absence are
not confounded by social position. Second, albeit coef-
ficients remain statistically significant in most cases after
inclusion of self-related health in model 3, estimates are
generally attenuated. This suggests that parts of the asso-
ciation between work stress and sickness absence are due
to poor health, but also that there is an independent effect.
Third, when comparing estimates between the four age
groups, they are somewhat higher in the oldest age group.
Fourth, findings are consistent for non-transformed and
transformed sickness days. Fig. 1 summarizes main find-
ings, where days of sickness absence are predicted based
on Model 2 in Table 4.

To formally test interactions between work stress and
age groups, Table 6 (for non-transformed sickness days)
and Table 7 (transformed sickness days) again investigates
if work stress is linked to sickness absence across all ages

(former Model 2), and then includes interactions between
work stress and age groups (Model 2a). Two observations
deserve attention: First, we again see that each measure
of work stress is linked to increased number of sickness
days, except of high effort in case of men. Second, once
we include interactions in model 2 (indicating the differ-
ence in effects of work stress to the youngest age group),
we observe that interactions are highest for the oldest age
group, yet, they do not reach statistical significance. Thus,
while effects tend to be higher for older workers, we can-
not fully rule out that our findings of higher estimates in
older groups are due to random errors. Again, findings are
consistent for non-transformed and transformed sickness
days.

Discussion

This study used data from the GSOEP, collected among
employed men and women in Germany, and investigated
how stress at work (measured in terms of effort-reward
imbalance and its two main components) is linked to sub-
sequent number of sickness days (assessed 1 year later).
In addition, the study compared associations of stress at
work and sickness days between different age groups.
According to these two research questions, two major
findings result from our analyses: First, we found clear
support that stressful work is linked to a higher num-
ber of sickness days. Yet, while this was true for each
of the studied indicators in case of women (high effort,
low reward and ER ratio> 1), we found no association
for high effort in case of men. Importantly, associations
persisted after accounting for three indicators of social
position (education, income and occupational position),
and additionally, they remained significant after adjusting
for individual health at baseline. The second major find-
ing was that associations were generally stronger amongst
older worker, both for men and women. In analyses test-
ing formally for effect modification, though, interactions
between age and stress at work did not attained statistical
significance.

Overall, our findings are in line with previous studies,
specifically studies linking a effort-reward imbalance with
sickness absence (Ala-Mursula et al. 2005; Derycke et al.
2013; du Prel et al. 2015; Fahlén et al. 2009; Lidwall 2016;
Schreuder et al. 2010), but they also refine and add to
existing knowledge in several ways:

First, by investigating associations among German
full-time employees from various occupations and ana-
lysing sickness days in the year following the assessment
of stress at work (1-year follow-up period), we extend
existing evidence that was so far restricted to cross-sec-
tional findings (du Prel et al. 2015) or to homogeneous

@ Springer
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Table 6 Interactions between stress at work and age group on sickness days
High effort Low reward ER ratio> 1
b [95% CI] P b [95% CI] P b [95% CI] )4
Women
Model 2 [without interactions]
High stress 4.65 [3.07-6.24] <0.001 4.85 [3.38-6.32] <0.001 6.40 [4.46-8.33] <0.001
Model 2a (with interactions)
High stress (main effect) 3.14 [-1.12-7.41] 0.149 298 [-0.84-6.79] 0.126 3.12 [-2.48-8.72] 0.275
High stress early midlife [30—45] 1.05 [-3.89-5.99] 0.677 1.57 [-2.89-6.02] 0.491 2.00 [-4.37-8.38] 0.538
High stress late midlife [46-57] 1.60 [—3.35-6.54] 0.526 271 [-1.77-7.19] 0.235 4.10 [-2.27-10.5] 0.207
High stress older working life [58—65] 5.61 [-1.18-12.40] 0.105 2.82 [-3.61-9.26] 0.390 10.2 [1.47-19.0] 0.022
p values of LR-test comparing model 1 0.403 0.658 0.097
and 2
Men
Model 2 (without interactions)
High stress 0.86 [—0.23-1.95] 0.123 246 [1.44-348] <0.001 3.33 [1.92-4.74] <0.001
Model 2a (with interactions)
High stress (main effect) —1.05 [-5.03-2.94] 0.607 —0.72 [-4.42-2.99] 0.704 —1.32 [-7.44-481] 0.673
High stress early midlife (30-45) 2.02 [-2.28-6.32] 0.357 3.75 [-0.25-7.75] 0.066 5.51 [-0.95-12.0] 0.094
High stress late midlife (46-57) 1.52 [-2.81-5.86] 0491 271 [-1.34-6.76] 0.189 3.42 [-3.09-9.92] 0.304
High stress older working life (58-65) 429 [-0.94-9.53] 0.108 4.75 [-0.10-9.60] 0.055 8.74 [0.97-16.50] 0.028
p values of LR-test comparing model 1 0.391 0.196 0.074

and 2

Results of multivariable linear regression analyses regression coefficients (b), 95% confidence intervals [95% CI] and p values (p)

Model 2 corresponds to Model 2 in Table 4 (all age groups). All estimations are based on random effect models accounting for year of data col-
lection, and are adjusted for partnership, years in current job, number of children living in the household, occupational position, education and

income

occupational cohorts (Cunradi et al. 2005; Derycke et al.
2013; Donders et al. 2012; Farquharson et al. 2012; Head
et al. 2007; Schreuder et al. 2010). Our results suggest
that the associations between effort-reward imbalance
and sickness days exist across a wide spectrum of jobs
with varying incomes and educational levels. A next step
would be to explore if the associations (albeit existing
across different jobs) vary by occupational groups. To
our knowledge, however, no such study exists so far [but
only studies that investigate if social position moderates
the association between work stress and health (Kuper
et al. 2002; Rugulies et al. 2012)].

Second, we found that associations between work
stress and sickness absence are slightly higher among
older workers. This again extends existing knowledge,
which at this point—to the best of our knowledge—is
restricted to one cross-sectional study (Donders et al.
2012). However, in this study, the measure of work
stress was not based on an explicit theoretical model and
the sample was rather selective (employees of a Dutch
university). The finding of a slightly stronger relation-
ship for older people may have different reasons. Yet,

it is premature to draw far-reaching conclusions about
age per se. Rather, our study underlines that age is more
than a chronological ageing process. In fact, it is a highly
individualized process that incorporates changes of the
physiological system and of socioemotional motiva-
tions (Carstensen et al. 1999), and resources (Hobfoll
1989), both with relevance for stress processing among
older workers and the extent to which a person may
feel a desire of being in control at work (Matschinger
et al. 1986). Furthermore, the older people are, the more
important it is to study stress processing in the light of
previous live courses (Lazarus and DeLongis 1983).
Specifically, coping skills may be less developed for
people who have spent most of their life course in disad-
vantaged social and economic circumstances. For these
people, chronic stress exposure could lead over time to
deficient cognitive, emotional and social developments
of core capabilities and coping skills (McEwen 2012),
leaving them with higher vulnerability to chronic stress
at work. Along these lines, future studies may not only
study age differences of the associations between work
stress and sickness days, but additionally consider factors

@ Springer
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Table 7 Interactions between stress at work and age group on sickness days

High effort Low reward ER ratio> 1
b [95% CI] b [95% CI] p b [95% CI] )4
Women
Model 2 (without interactions)
High stress 0.48 [0.31,0.66] <0.001 0.60 [0.44,0.76] <0.001 0.67 [0.45,0.88] <0.001
Model 2a (with interactions)
High stress (main effect) 0.22 [-0.26,0.69] 0.371 0.43 [0.01,0.85] 0.045 0.09 [-0.53,0.71] 0.781
High stress early midlife (30-45) 0.21 [-0.34,0.75] 0.456 0.16 [-0.33,0.65] 0.528 048 [-0.22,1.19] 0.180
High stress late midlife (46-57) 0.34 [-0.20, 0.89] 0.220 0.26 [-0.24,0.75] 0311 0.72 [0.01, 1.43] 0.046
High stress older working life [58-65] 0.62 [-0.13,1.37] 0.108 0.092 [-0.62,0.80] 0.801 1.18 [0.21,2.15] 0.017
p values of LR-test comparing model 1 0.387 0.770 0.081
and 2
Men
Model 2 (without interactions)
High stress 0.11 [-0.018,0.23] 0.094 0.43 [0.31,0.54] <0.001 046 [0.30,0.63] <0.001
Model 2a (with interactions)
High stress (main effect) —-0.32 [0.77,0.14] 0.175 0.10 [-0.32,0.53] 0.631 0.16 [0.86,0.55] 0.662
High stress early midlife (30-45) 0.38 [-0.11,0.88] 0.126 0.37 [-0.09,0.82] 0.115 0.69 [-0.05,1.43] 0.069
High stress late midlife (46-57) 0.47 [-0.03,0.97] 0.064 0.30 [-0.17,0.76] 0.209 0.51 [-0.23,1.26] 0.178
High stress older working life (58-65) 0.72 [0.12, 1.32] 0.019 045 [-0.10,1.01] 0.110 1.15 [0.26, 2.05] 0.011
p values of LR-test comparing model 1 0.119 0.377 0.052

and 2

Results of multivariable linear regression analyses predicting square rooted sickness days: regression coefficients (b), 95% confidence intervals

[95% CI] and p values (p)

Model 2 corresponds to Model 2 in Table 5 (all age groups). All estimations are based on random effect models accounting for year of data col-
lection, and are adjusted for partnership, years in current job, number of children living in the household, occupational position, education and

income

from previous stages of the life course (Ben-Shlomo and
Kuh 2002; Elder and Johnson 2002) as well as individual
coping strategies and resources (Endler and Parker 1990;
Scheibe and Zacher 2013).

Furthermore, because we found that high effort was not
related to sickness absence for men (but for women), our
study points to interesting sex differences. Perhaps, men
who report a high level of effort feel very committed to
their work [with a high “motivation to attend” (Steers and
Rhodes 1978)], and therefore, they are less likely to be
absent from work. Or, on a more conceptual level, this
finding underlines that theoretical models of work stress
should not focus on the level of psychological demands
only, at least for men. Another reason, however, could sim-
ply be different response styles between men and women
(i.e. social desirability) that trigger men to report a higher
level of efforts at work than they actually have. Or, another
explanation of why high effort does not lead to sickness
absence in case of men, could be that men are more likely
to recover from high efforts than women, because of tradi-
tional gender roles in the division of paid and unpaid work,
leaving women with higher responsibilities beyond work

@ Springer

(Casini et al. 2013; Laaksonen et al. 2008). At this point,
an interesting question for future studies would again be if
associations between work stress and sickness absence vary
by occupational position, since coping skills, motivation
and resources are probably more developed in advantaged
positions.

Finally, because the association between work stress and
sickness absence remained significant after accounting for
individual health, our study raises the question what other
pathways may underlay the observed association (besides
health). Researchers, for example, have suggested that it
is not only the low “ability to attend” that explains why
stressful work leads to higher sickness days, but also that
the “motivation to attend” matters as well (Steers and Rho-
des 1978). In that case, for example, a stressful workplace
may lead to a low motivation among employers, who in turn
decide to avoid the stressful working environment (regard-
less of their health status).

Despite several strengths of our study (large study
sample, theory-based assessment of stress at work, 1-year
follow up), we have to consider several limitations. First,
the measurement of work stress was restricted to one



International Archives of Occupational and Environmental Health (2018) 91:479-496 491

time point only. Because every person may be exposed to
stress at some point in his or her life course, this not only
includes people who are chronically stressed at work, but
also people who are only occasionally stressed. As such,
more comprehensive measures of work stress would be
desirable, for example, repeated exposures or a meas-
ure that consider exposure duration as well. Second,
our study was restricted to people who were full-time
employed, and thus, we excluded an important fraction
of todays’ labour market in Germany, that is, part-time
employees, as well as employers and self-employed peo-
ple. However, because self-employed people are not auto-
matically eligible for statutory sick pay in Germany, they
may represent a specific group of workers who deserve
attention in another study. Third, some may argue that
self-reported data on sickness absence (as used in our
study) are prone to recall bias and less reliable than
administrative records. Studies comparing both types
of data, though, generally found high levels of agree-
ment between both sources (Ferrie et al. 2005; Voss et al.
2008), as well as we maintain that self-reported data have
many advantages compared with register data (e.g. they
also include sickness absence that is not “officially”
recorded). Fourth, we also must consider that sickness
days were not normally distributed. Therefore, our mul-
tivariable analyses were additionally performed for trans-
formed sickness days (square root) and we included non-
parametric tests when studying bivariate associations.
Also, three types of sensitivity analyses were additionally
conducted (not shown): We replicated our main findings
using both log-transformation of sickness days and nega-
tive binomial regressions. Furthermore, we performed all
analyses with an alternative binary outcome measuring
long-term sickness absence (30 days or more). Again,
results were similar to the one reported and further sup-
ported our findings. As fifth limitation, we must consider
that our analysis is based on data from Germany col-
lected in 2006 and 2011, thus, we need to ask if results
apply to today’s workforce or to other countries with dif-
ferent regulations for sickness benefits. Yet, at least for
Germany, national regulations have not changed since
2006, including period with continued salary and benefit
generosity. Sixth, the study did not consider the reason
for sickness absence, for example, whether it was due to
musculoskeletal disorders, accident, or to mental health
problems. Indeed, we could ask if findings differ by rea-
sons of sickness absence. Yet, GSOEP does not collect
information on sickness absence reasons, and to investi-
gate these questions in more detail, we clearly need larger

sample sizes allowing meaningful analyses of subgroups.
Finally, since the analyses excluded people who were
not working at baseline, we may have excluded people
who were in long-term sickness absence at baseline. It
is, therefore, likely that we both underestimated the level
of sickness absence and the association between work
stress and sickness absence. Another limitation is that
our analysis relies on one of the established work stress
models only. Other measures of work stress, however, are
not available in the data (Karasek et al. 1998).

In sum, this study shows that work stress, as measured
in terms of effort-reward imbalance, is linked to higher
number of sickness absence, and that these effects of
work stress on sickness absence tend to be higher among
older workers. One implication is that policies aiming at
increasing the workability of older workers should aim
at creating age-friendly workplaces, and pay particular
attention to older workers. A second, rather conceptual
implication is that future studies on age-differences need
to recognize that age represents a complex category that
involves numerous, often varying experiences from previ-
ous life courses.
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