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ABSTRACT

Objectives The current study aimed at investigating the
longitudinal association between obesity and sickness
absence in women and men in Germany.

Methods Data were derived from the German
Socio-Economic Panel (GSOEP) which is a nationally
representative, longitudinal study of private households in
Germany. We draw on data from 2002 to 2012. Information
on self-rated body mass index has been collected every
second wave since 2002. Sick leave days (total number
of working days missed due to illness in the past calendar
year) and sick from work for more than 6 weeks in the
preceding 12 months (yes/no) were used as outcome
measures. Fixed-effects (FE) regression models were
used for the total sample and stratified by sex. Gender
differences were examined using interaction terms (sex x
weight category).

Results Controlling for several potential confounders,
Poisson FE regression analysis showed that transitions
from normal weight to obesity were associated with an
increase in sick leave days in women (incidence rate

ratio (IRR) 1.27, 95% Cl 1.02 to 1.57) but not in men (IRR
0.85, 95% Cl 0.68 to 1.06)—with significant gender
differences (sex x obesity, p<0.01). Moreover, conditional
FE logistic regressions showed that transitions from
normal weight to overweight were associated with an
increase in the probability of long-term absenteeism in
women (overweight, OR 1.41, 95% Cl 1.08 to 1.85) but not
in men (overweight, OR 0.84, 95% Cl 0.65 to 1.09). Gender
differences were significant (sex x overweight, p<0.01).
Conclusions Our findings stress the longitudinal
association between excess weight and increased
likelihood of sick leave days as well as long-term
absenteeism in women.

INTRODUCTION

Obesity remains a major health concern in
Western societies.! Behind the Americas,
Europe ranks second regarding the propor-
tion of overweight (25 kg/m?<bodymassindex
(BMI) <30kg/m?) or obese (BMI =30kg/
m?) people, according to WHO statistics.
The share of men and women being 18 years
and over having a BMI 225kg/m? amounts
to 59.1% and 44.7%, respectively, and in the
EU-28. For Germany, the prevalence of adult
obesity has recently been estimated to range

Strengths and limitations of this study

» Data came from a large nationally representative
sample of German individuals.

» Panel regression models were used, diminishing the
problem of unobserved heterogeneity.

» The possibility of reverse causality cannot be
dismissed.

» The self-rated body mass index was used to classify
obesity.

between 16.5% and 23.9% in women and
between 17.3% and 23.3% in men.*” Obesity
and its related adverse health effects pose a
considerable burden to the healthcare system
because of both its direct costs incurred by
increased health service utilisation and indi-
rect costs arising from reduced or lost work-
force productivity. > Several studies found
that indirect costs of overweight and obesity
make up the majority (51%-59%) of total
costs, thus exceeding direct costs.® Unsurpris-
ingly, the impact of obesity on the workplace
in terms of absence from work due to excess
weightrelated illnesses or other factors
continues to be of primary interest to health
policy-makers and employers.

The association between obesity and sick-
ness absence has been well documented
cross-sectionally. Studies found a tendency for
obese individuals to have a higher number of
sick leave events and also have longer spells
of individual sick leave compared with their
normal-weight counterparts.* 7 ® As regards
preobesity/overweight, inconsistent results
have been reported in literature for the asso-
ciation with sickness absence. While some
studies found evidence of an elevated risk
of sick leave for preobese subjects, others
reported no significant association when
compared with normal-weight subjects.7 8
However, in general, there tended to be a posi-
tive relationship between higher levels of
BMI and sick leave, although available results
pertaining to short-term spells were less clear,
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which may be due to discrepant definitions of short-term
sick leave.” Findings further suggested gender differ-
ences regarding the association between sickness absence
and both preobesity and obesity. Women showed higher
rates of sickness absence and also stronger associations
were observed for female employees.* ' !

Many studies that have been conducted so far employ
cross-sectional designs which do not allow drawing
conclusions about causal mechanisms. So far, there is yet
limited longitudinal research investigating the associa-
tion between excess weight and sickness absence. While
most of the longitudinal studies have been carried out in
the USA or the Scandinavian countries, evidence is still
lacking for Germany. Therefore, the aim of this study
was to assess the association between obesity and sickness
absence using a representative sample of the German
labour force in a longitudinal setting.

STUDY POPULATION AND METHODS
Sample
We used data from the German Socio-Economic Panel
Study (GSOEP), a representative longitudinal survey
of the German population conducted on an annual
basis since 1984."* The GSOEP is located at the German
Institute for Economic Research (Deutsches Institut fiir
Wirtschaftsforschun, Berlin). It is a household panel like
the Panel Study of Income Dynamics in the USA or the
British Household Panel Study. Every year, approximately
11000 households and more than 20000 individuals
were interviewed. All adult household members (aged 17
and over) are interviewed. Topics include, for example,
domain satisfaction (eg, satisfaction with leisure time),
health or occupational status. Very high reinterview
response rates were observed in the GSOEP." In addition,
it was found that survey attrition is low in the GSOEP (in
most years and subsamples, attrition was less than 10%."*
' Further details regarding the sampling frame as well
as the survey design of the GSOEP are given elsewhere.'®

In the current study, the analyses were based on data
from six waves (2002-2012, biannually), because BMI
was assessed only biannually. We restricted our sample
to individuals aged 17-65 years who were in the labour
force and employed at all waves. Thus, while regression
analysis with sick leave days as outcome measure is based
on 48865 observations, the regression analysis with long-
term absenteeism as outcome measure is based on 9564
observations.

All information is based on self-reports obtained by
respondents.

Dependent variables

Our dependent variables were sick leave days and long-
term absenteeism. Sick leave days is operationalised as
the total number of working days missed due to illness
in the past calendar year (‘How many days were you not
able to work in 20XX because of illness? Please state all
the days, not just those for which you had an official note

from your doctor.”). Individuals reported the frequency
of days of absence (‘none’, ‘a total of X days’). Long-term
absenteeism is based on a question that assessed whether
a person was sick from work for more than 6weeks at
one time in the previous calendar year (‘Were you sick
from work for more than 6weeks at one time last year?’).
Employees who reported not being sick from work for
more than 6 weeks were coded as zero, while employees
with a positive answer (‘yes, once’ and ‘yes, several times’)
were coded as one.

Independent variables
BMI was based on self-reported values of height and
weight and calculated as weight divided by squared height
(kg/m?). We categorised BMI into four groups according
to WHO classification as underweight (BMI <18.5kg/
m?), normal weight (18.5kg/m?<BMI<25kg/m?), preo-
bese/overweight (25kg/m?<BMI<30kg/m?) and obese
(BMI >30kg/m?)."" 8

Several sociodemographic, health-related and subjec-
tive well-being factors that have been identified by prior
research to be associated with both excess weight and
productivity loss, or proposed to influence the relation-
ship between obesity and sickness absence were entered
as potential confounders in the analyses.” ' '?* As regards
sociodemographic characteristics, we considered age
and marital status, the latter being dichotomised with
married, living together coded as one and zero otherwise
(ie, married, but living separated from spouse; divorced;
widowed; single are coded as zero). Concerning health-re-
lated and subjective well-being factors, we included subjec-
tive health, which was based on individuals’ self-rated
health (5-point Likert scale: 1="bad’ and 5=‘very good’)
and disability assessed by a single item asking whether
they were ‘legally classified as handicapped or capable
of gainful employment only to a reduced extent due to
medical reasons’ (no/yes). The disability variable served as
a proxy measure for objective morbidity.*' ** In accordance
with prior research,” the continuous variable satisfaction
with life evaluated by the question ‘How satisfied are you
with your life, all things considered?’ (11-point rating scale
ranging from 0 ‘completely dissatisfied’ to 10 ‘completely
satisfied’) was included. Moreover, the time-invariant vari-
able sex was used for descriptive purposes.

Statistical analysis

We used fixed-effects (FE) regression models to estimate
the longitudinal association between excess weight and
sickness absence. As the sick leave days is a non-negative
integer number (count data), the Poisson model was
chosen. To analyse the longitudinal association between
excess weight and the binary outcome long-term absen-
teeism, we employed a conditional logit FE model,
which is a common method for panel data analysis. FE
models permit correlations between unobserved time-in-
variant variables (eg, genetic disposition) and predictors,
yielding consistent estimates (when the strict exogeneity
assumption holds).**
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Our main goal was to provide consistent estimates
under very weak assumptions.** * Therefore, FE regres-
sions were used. The FE specification was also preferred
based on the Hausman test.”® For example, the Hausman
test statistic was X?=838.31, p<0.001 (with sick leave days
as outcome measure).

FE models solely exploit changes within units (here:
participants) over time (‘within variation’). Consequently,
the effect of variables that are time constant (eg, sex)
cannot be estimated by FE regressions.** Yet, FE regres-
sions do allow for interactions between time-invariant and
time-varying predictors.”

Therefore, we first estimated the model for the total
sample (implicitly controlling for the time-invariant vari-
able sex). In order to explore the potential gender-re-
lated differential association with obesity, we then
conducted the analysis separately for men and women.
We also estimated the model, including an interac-
tion term between BMI class and sex, which allows us
to further test for and measure significant differences
between male and female employees. This procedure
was similar for both the FE Poisson model and the condi-
tional logit FE model.

Models were tested for multicollinearity between
predictor variables using the variance inflation factor. Yet,
we could not detect a collinearity problem (ie, all vari-
ance inflation factors were below 2). For the FE Poisson
regressions, cluster robust SEs were used.”’

A p value less than 0.05 was deemed statistically signifi-
cant. All analyses were performed using Stata V.14.2.

Patient and public involvement

No patients were directly involved in the development of
the research question, selection of the outcome measures,
design and implementation of the study or interpretation
of the results.

RESULTS

Sample characteristics

Pooled sample characteristics for individuals included in
FE regression analysis with sick leave days (column 1) and
long-term absenteeism (column 2) as outcome variables
are described in table 1. Total observations differ among
the models, as there was a varying number of changes over
time in these outcome measures (intraindividual changes
in sick leave days vs intraindividual changes in long-term
absenteeism). Thus, while the Poisson FE regression (with
sick leave days as outcome measure) is based on 48865
observations, the conditional FE logistic regression (with
long-term absenteeism as outcome measure) is based on
9564 observations. It might be the case that individuals
with within-variation on sick leave days also provide with-
in-information on long-term absenteeism. However, it is
not necessarily the case.

In total (table 1, columns 1 and 2), nearly one-half
were female (47.8% in the sample with sick leave days as
outcome, 48.7% in the sample with long-term absenteeism
as outcome). The mean age was 41.9 (+11.2 years; 17-64
years) and 45.4 (+10.4 years; 17-64 years) in the sick leave
days sample and in the long-term absenteeism sample,
respectively. According to WHO categories, 1.8% were
classified as underweight, 48.1% as normal weight, 35.5%
as overweight and 14.6% as obese, respectively, in the sick
leave days sample. In the sample with long-term absen-
teeism as outcome, 1.3% were classified as underweight,
41.3% as normal weight, 38.0% as overweight and 19.4%
as obese, respectively. Please see table 1 for further details.

Regression analysis

Results of Poisson FE regressions with sick leave days as
outcome measure are displayed in table 2. Adjusting for
potential confounders, regressions showed that transi-
tions from normal weight to obesity were associated with

Table 1

Sample characteristics for individuals included in FE regressions for the outcomes sick leave days and long-term

absenteeism (wave 2002, wave 2004, wave 2006, wave 2008, wave 2010 and wave 2012, pooled)

Sick leave days (n=48865)

Long-term absenteeism (n=9564)

N/mean %/SD N/mean %/SD
Female 23350 47.8% 4658 48.7%
Age (in years) 41.9 11.2 45.4 10.4
Married, living together with spouse 30016 61.4% 6376 66.7%
Self-rated health (from 1=‘very good’ to 5=‘very bad’) 2.5 0.8 2.8 0.9
Not severely disabled 45644 93.4% 8007 83.7%
Life satisfaction (from O=worstto 10=Dbest) 7.1 1.6 6.7 1.8
Underweight 867 1.8% 126 1.3%
Normal weight 23524 48.1% 3951 41.3%
Overweight 17327 35.5% 3632 38.0%
Obese 7147 14.6% 1855 19.4%

The explanatory variable sex was not included in FE regressions as independent variable, as it is time constant (ie, it usually did not vary

within individuals over time). It was only used for descriptive purposes.

FE, fixed effects.
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Table 2 Results of Poisson FE regressions (wave 2002, wave 2004, wave 2006, wave 2008, wave 2010 and wave 2012)

(1) Sick leave

(2) Sick leave

(3) Sick leave

(4) Sick leave
days: total sample

Independent variables days: total sample days: men days: women with interaction term
Age 1.02*** 1.02** 1.02*** 1.02***

(1.01 to 1.03) (1.00 to 1.03) (1.01 t01.03) (1.01 to 1.03)
Married, living together with spouse 1.09t 1.05 1.13t 1.09t

(Ref.: others)

Self-rated health (from 1=very good’
to 5='bad’)

Severely disabled (Ref.: not severely
disabled)

Life satisfaction (from O=worstto
10=Dbest)

Underweight (Ref.: normal weight)

Overweight (Ref.: normal weight)

Obesity (Ref.: normal weight)

Interaction term: underweight x sex
(Ref. male)

Interaction term: overweight x sex
(Ref. male)

Interaction term: obesity x sex (Ref.
male)

Observations
No of Individuals

(0.98 to 1.21)
1.50%*

(1.44 to 1.56)
2.28*

(1.98 to 2.62)
0.94"

(0.92 to 0.96)
0.95
(0.73 to 1.22)
1.00
(0.91 to 1.10)
1.03
(0.88 to 1.20)

48865
12089

(0.90 to 1.22)
154

(1.46 to 1.64)
219"

(1.82 to 2.63)
0.94"

(0.91 to 0.96)
0.74
(0.36 to 1.49)
0.92
(0.81 to 1.04)
0.85
(0.68 to 1.06)

25515
6246

(0.98 to 1.31)
145"

(1.38 to 1.53)
o

(1.93 to 2.92)
0.95**

(0.92 to 0.97)
1.00
(0.77 to 1.31)
1.10
(0.96 to 1.25)
.27
(1.02 to 1.57)

23350
5843

(0.98 to 1.21)
1.50%*

(1.44 to 1.56)
2,97+

(1.98 t02.61)
0.94"

(0.92 to 0.96)
0.74
(0.36 to 1.52)
0.91
(0.80 to 1.03)
0.83
(0.67 to 1.04)
1.35

(0.63 to 2.89)
1.22*

(1.02 to 1.46)
1.54*

(1.13 to0 2.08)
48865
12089

Observations with missing values were dropped (listwise deletion).

Determinants of sick leave days (incidence rate ratios were reported; 95% CI in parentheses).

*P<0.05, *P<0.01, **P<0.001, tP<0.10.
FE, fixed effects.

an increase in the probability of sick leave days in women
(incidence rate ratio (IRR): 1.27 95% CI 1.02 to 1.57), but
not in men (IRR 0.85, 95% CI 0.68 to 1.06). The corre-
sponding interaction term (sex x obesity) reached statis-
tical significance (p<0.01).

Furthermore, sick leave days increased with the onset
of disability, increases in age as well as decreases in self-
rated health and life satisfaction in the total sample and
in both sexes. The outcome measure was not significantly
associated with marital status.

Results of conditional FE logistic regressions (outcome
measure: long-term absenteeism) are described in
table 3. Adjusting for age, marital status, self-rated health,
disability and satisfaction with life, conditional FE logistic

regressions revealed that transitions from normal weight
to overweight were associated with an increase in the
probability of long-term absenteeism in women (over-
weight, OR 1.41, 95% CI 1.08 to 1.85), but not in men
(overweight, OR 0.84, 95%CIL: 0.65 to 1.09). Gender
differences were significant (sex x overweight, p<0.01).

The probability of long-term absenteeism increased
with decreases in self-rated health and the onset of
disability in the total sample and in both sexes. The prob-
ability of long-term absenteeism decreased with life satis-
faction in the total sample and in men, but not in women.
Contrarily, the probability of long-term absenteeism was
positively associated with increases in age in the total
sample and in women, but not in men.
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(4) Long-term
absenteeism:
total sample with
interaction term

(1) Long-term
absenteeism: total
sample

(3) Long-term
absenteeism:
women

(2) Long-term

Independent variables absenteeism: men

(1.01 to 1.04) (1.00 to 1.05) (1.00 to 1.05) (1.01 to 1.04)

(0.89 to 1.39) (0.71 to 1.42) (0.89 to 1.61) (0.89 to 1.39)

(1.72 to 2.01) (1.75 t0 2.18) (1.60 to 1.98) (1.73 t0 2.01)

(2.02 to 3.09) (1.78 t0 3.19) (1.91 to 3.59) (2.01 to 3.09)

(0.91 to 0.98) (0.87 to0 0.98) (0.92 to 1.03) (0.91 to 0.99)

(0.30 to 1.08) (0.06 to 1.35) (0.34 t0 1.36) (0.07 to 1.36)

(0.90 to 1.31) (0.65 to 1.09) (1.08 to 1.85) (0.64 to 1.08)

(0.79 to 1.41) (0.52 to 1.15) (0.97 to 2.29) (0.52 t0 1.13)

(0.42 to 11.68)

(1.17 to 2.47)

(1.10 to 3.46)

Observations 9564 4906 4658 9564

Observations with missing values were dropped (listwise deletion).

Determinants of long-term absenteeism (ORs were reported; (95% Cl) in parentheses).
*P<0.05, **P<0.01, **P<0.001, 1P<0.10.

FE, fixed effects.

Sensitivity analysis With regard to weight categories, the findings were
Since the results might be affected by attrition bias,
sensitivity analyses were conducted to test the robust-
ness of our findings. We re-estimated our models  mentary table). In addition, regressions showed that tran-
on a sample including only those individuals who
were surveyed in each of the six waves (27592 obser-
vations with sick leave days as outcome measure; 6139 women (IRR 1.19, 95% CI 1.01 to 1.41), but not in men

observations with long-term absenteeism as outcome
measure).

(IRR 0.91, 95% CI 0.75 to 1.10; with significant interac-
tion term, p<0.05).
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DISCUSSION

Based on a nationally representative sample (GSOEP),
the aim of the present study was to examine the longi-
tudinal association between obesity and sickness absence
in women and in men. Knowledge regarding the longi-
tudinal association between obesity and sickness absence
(and the moderating role of sex) is important for imple-
menting strategies to tackle this problem. Data were taken
from 2002 to 2012. Adjusting for potential confounders,
Poisson FE regression analysis showed that transitions
from normal weight to obesity were associated with an
increase in sick leave days in women, but not in men
(with significant gender differences). Moreover, regres-
sion analysis showed that transitions from normal weight
to overweight were associated with an increase in the
probability of long-term absenteeism in women, but not
in men.

According to previous work translating relative effect
sizes (eg, IRR and OR) into indices of effect size in public
health studics:s,28 % the IRRs and the ORs found in our
analyses are classified as small. However, changes in
weight from normal weight to overweight were associ-
ated with an increase in odds of long-term absenteeism of
more than 40% among women.

The findings of this study generally correspond to those
from prior research where overweight and obesity were
suggested to be particularly related to long-term absen-
teeism; whereas no clear evidence for short-term absence
was found.” ® In support of our results, existing studies
found gender differences in the relationship between
excess weight and absenteeism with a stronger association
among women.* '

As regards long-term absenteeism, our results are to
some extent in line with the findings of a previous study
conducted among Belgian workers."” The authors found
a significant and positive association of both overweight
and obesity and high sickness absence in women but not
in men. The group of obese women in our study reached
only marginal significance (p<0.10) though. In contrast
to our results, other studies reported no significant asso-
ciation between BMI class and long-term sickness absence
after adjusting for potential confounders for both men
and women.” !

Similar to our findings regarding sick leave days, a study
among middle-aged employees in the city of Helsinki also
observed a significantly increased risk of sickness absence
for obese but not for overweight women, yet only for
very short (less than 4 days) spells or spells longer than
14 days.” These findings disagree with the results from a
London-based cohort study that reported significant asso-
ciations between obesity and sick leave for both short and
longer spells for both sexes."!

While higher rates of female sick leave have been
reported in general, the significant interaction effect of
sex and BMI on both sick leave days and long-term absen-
teeism may be further explained by unobserved psycho-
logical or psychosocial factors. Overweight and obesity
have been proposed to exert a negative effect on one’s

body image and self-esteem, and this tends to be more
pronounced in women, as they may be more affected
by the slim ideal compared with men.”*® In addition,
perceived weight might play a role in the relationship
between weight and sickness absence, insofar as negative
weight perceptions may lead to higher levels of dissatisfac-
tion and psychological distress, specifically in women.
Furthermore, overweight and obese women are more
often targets of weight stigmatisation, weight discrimi-
nation and prejudice (eg, laziness, less self-control, work
refusal), in particular regarding the workplace setting.**’
This may lead to higher risk of feelings of stress, thereby
reducing job resources and increasing job strain. Conse-
quently, they may be more likely to employ poor coping
strategies (eg, escaping or avoiding distressing situations)
which could eventually result in withdrawal behaviours
such as sick leave.” **

Another explanation might be that medical conse-
quences (eg, musculoskeletal diseases, cardiovascular
diseases or diabetes) of obesity differ to some extent
between women and men.”® * Ultimately, these differ-
ences in morbidity might lead to differences in sickness
absence between women and men. However, future
research is needed to investigate this relationship.

Our results suggest a significant association between
both the health-related and life satisfaction and illness-re-
lated sickness absence. This is in line with findings from
previous studies reporting significant effects of self-
rated health'” " and morbidity' * on sickness absence.
Similarly, a relationship between satisfaction with life
and sick leave was referred to by previous research.* *
Concerning marital status, heterogeneous findings have
been reported depending on its categorisation, but gener-
ally marital status was related to sick leave with a trend
towards lower sickness absence among married individ-
uals.”” This finding could not be confirmed in our study.

However, it should be stressed that direct comparisons
of our results and those of previous studies are difficult
because of differences in the measurement of (short-term
and long-term) sickness absence, differences in the study
design (cross-sectional vs longitudinal), heterogeneity of
the study population and the setting.

In total, results of this longitudinal study add to evidence
from previous correlational studies, which suggest that
obesity is associated with long-term absenteeism cross-sec-
tionally.”® Data came from a large nationally representa-
tive sample of German individuals (GSOEP). Individuals
were observed over a long period (2002— 2012). By using
FE regressions, the problem of unobserved heterogeneity
was diminished.”

Because in Germany, sick pay is shortened after 6 weeks
and not paid any longer by the employer but by a third-
party payer (eg, health insurance), and a different
medical certificate has to be provided, it is expected
that employees will quite accurately remember their sick
leave spells. Hence, this indicator should be less prone
to measurement error.** As regards sick leave days, we
cannot dismiss the possibility of a recall bias. However,
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it has been shown that self-reported sick leave can be
employed as a proxy measure when administrative data
are not available."

The self-rated BMI was used to classify obesity. As indi-
viduals tend to overestimate height and underestimate
weight,*® the BMI might be biased downwards. However,
under the assumption that this bias is constant within indi-
viduals over time, this does not bias the FE estimates. In
addition, a prior study investigating the predictive perfor-
mance of different body weight measures on sickness
absence found that self-reported BMI performed equally
well as measured BML*” Moreover, it is worth empha-
sising that panel attrition might bias the FE estimates.
However, it has been shown that panel attrition is quite
low in the GSOEP."” In addition, the sensitivity analysis
conducted indicates that attrition bias might be rather
small. In addition, long-term absenteeism and sick leave
days were quantified retrospectively. Hence, we cannot
rule out that the outcome measures affect BMI change
(endogeneity bias). Thus, future studies (eg, based on
panel instrumental variable procedures) are needed to
overcome these problems.

As regards generalisability, it should be noted that
results of FE regressions are often interpreted as average
treatment effect on the treated.*® Consequently, our find-
ings are generalisable to individuals in the population
who change their sickness absence behaviour in Germany
over time. As already argued by Briiderl and Ludwig,™
this is not a limitation of FE estimates. It simply reflects
the fact that only a small proportion of individuals in the
population changed their sickness absence behaviour.

To conclude, our findings highlight the longitudinal
association between excess weight and workplace absen-
teeism. Effective interventions to treat excess weight
might also be a promising strategy to reduce sickness
absence in women.
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