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Recently, sickness presenteeism is gaining growing 
attention from several researchers.  Sickness presen-
teeism refers to the phenomenon in which an employ-
ee goes to work despite feeling so ill that sick leave 
would have been appropriate1).  The prevalence of 
presenteeism varied from 27 to 88% in several stud-
ies, depending on the type of questionnaire.  In spite 
of this broad range of prevalence figures, it can be 
concluded that presenteeism is rather common among 
employees2−4).

Research has mainly put emphasis on work-related 
determinants and personal factors increasing the risk 
for presenteeism.  Work-related factors associated with 
higher rates of presenteeism are low replaceability2), 
lack of work resources, time pressure5, 6), job stress 
and insecurity7) and mismatch between desired and 
actual working hours8).  When focusing on the indi-
vidual determinants, several factors have been investi-
gated.  It is apparent that having a health problem is 
one of the individual factors that increases the risk for 
presenteeism2, 9, 10).  Health conditions such as arthritis, 
allergies, fatigue and depressive symptoms, overweight 
and obesity have been associated with higher presen-
teeism10, 11).  Additionally, overcommitment, financial 
problems, lower educational level and younger age are 
also individual determinants for presenteeism2, 12).

The economic consequences of presenteeism have 
been a subject of investigation as well.  Presenteeism 
implies that the worker cannot reach his full capac-
ity and thus implicates a productivity loss for the 
employer.  Several researchers tried to estimate the 
costs of presenteeism, and some have suggested that 
these even exceed the costs associated with sick-
ness absence13, 14).  Besides the expenditures for the 
employer, the consequences of presenteeism for the 
individual worker have been studied.  Since sickness 
presenteeism inhibits the recuperation from illness, it 
possibly harms the health of the employee.  Kivimäki 
et al. revealed that the incidence of coronary heart 
disease was twice as high in the group of unhealthy 
workers that never took sickness absence in compari-
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son with unhealthy employees with moderate levels of 
sickness absence15).  A follow-up study demonstrated 
that sickness presenteeism seems to be an independent 
risk factor for future poor general health16).  

Only a few studies have investigated the association 
between presenteeism and sickness absence.  Aronsson 
et al. demonstrated in a cross-sectional study of 3,891 
Swedish employees an association between high 
presenteeism and high sickness absence2).  These find-
ings were supported by Hansen et al., who revealed 
a strong correlation between presenteeism and self-
reported sickness absence frequency12).  A recent study 
of Bergström et al. with several enhanced method-
ological features in comparison with the former stud-
ies revealed that sickness presenteeism of more than 
five times during the baseline year was a significant 
risk for future sick leave of more than 30 days during 
the follow-up period17).  However, this study only 
evaluated the total amount of sickness absence, ignor-
ing the duration of sick leave per spell or the frequen-
cy of the sickness spells.  Previous findings suggested 
that differences between sickness absence duration 
and sickness absence frequency reflect variations in 
the underlying processes.  Short-term sickness absence 
and high absence frequency are assumed to be more 
related to attitude, while long-term sickness absence 
is suggested to be particularly related to ill health and 
inability to perform work tasks18, 19).

The goal of this longitudinal study was to inves-
tigate whether there is a relation between sick-
ness presenteeism and different measures of sick-
ness absence among a group of Belgian workers.  
Presenteeism was examined in relation to both short 
and long spells of sickness absence and to high 
frequent sickness absence during one year of follow-
up.

Subjects and Methods

Study population
The relation of presenteeism with different measures 

of future sickness absence was investigated within the 
Belstress III study, a Belgian follow-up study aiming 
to identify the risk factors for sick leave at work20).

The workers, aged 30 to 55 years, from seven 
Belgian companies (comprising public administration, 
health care and social work sectors and a manufac-
turing company) were invited to participate in the 
study.  The response rate was 30.4%, representing a 
total of 2,983 participants, and was lower in the lower 
occupational groups.  Analysis of the nonrespondent 
characteristics revealed no difference with respect to 
gender or age.  The study population consisted of 1,372 
men and 1,611 women, and the majority (72%) was 
employed full-time.

The Belstress III study was approved by the ethics 

committees of the Ghent University Hospital and 
the Faculty of Medicine of the Free University of 
Brussels.

Data collection
1) Questionnaire data

All participants completed a self-administered ques-
tionnaire including standardized measures for individ-
ual and sociodemographic variables, health behaviors 
and characteristics of the psychosocial work environ-
ment.

The measure of presenteeism was based on a single 
question assessing how often employees came work-
ing despite being ill during the last year.  There were 
4 response categories: “never”, “one time”, “2 to 5 
times”, “more than 5 times”, which referred to the 
frequency of occasions of presenteeism.  This ques-
tion has been applied in earlier research on presen-
teeism2, 5, 16, 17).  In the analyses, three categories 
were used: 0−1 times, 2−5 times (moderate rates of 
presenteeism), >5 times (high rates of presenteeism).  
The respondents were questioned about their sick-
ness absence, namely: the total number of sick leave 
days, the total number of sick leave episodes and 
the episodes of longer sick leave (>15 days) within 
the previous 12 months.  This variables were entered 
as dichotomous variables (yes/no) in the analyses.  
Low educational level was defined as completing 
primary school and the first 3 years of the secondary 
school level; medium educational level was defined 
as completing the secondary school level; and high 
educational level was defined as completing high 
school or university.  Occupations were defined 
according to the International Standard Classification 
of Occupations21) and grouped into executives, white-
collars and blue-collars.  Age was used as a continu-
ous variable.

Respondents were asked about a number of health 
indicators and lifestyle behaviors, such as current 
smoking habits (yes/no), alcohol use and physical 
activity.  Excessive alcohol consumption was defined 
as an average of more than 3 units per day for men 
and more than 2 units per day for women.  Physically 
active persons were considered to exercise or to do 
strenuous physical activities for at least 20 minutes at 
least two times a week.  Body mass index (BMI) was 
calculated as the self-reported body weight (in kg) 
divided by the square of the reported height (in m) 
and was entered as a continuous variable in the analy-
ses.  Self-rated health was evaluated by the following 
question, which had 5 response categories: “How do 
you generally assess your health?”.  The variable was 
dichotomized as very good or good versus average, 
bad or very bad.  For the measurement of symptoms 
of depression, the short Iowa scale of the Center 
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for Epidemiological Studies Depression scale was 
applied22).  This scale consists of 11 items, and after 
calculating the sum score (range: 11−33), a cut-off 
value higher than 19 was used to identify those with 
symptoms of depression.

The psychosocial work environment was assessed 
with the Job Content Questionnaire, based on the 
Job-Demand-Control (-Support) model of Karasek23).  
Dichotomous variables were created for demands, 
support and control based on the median values.  To 
evaluate the amount of stress outside work, a scale 
based on eight items regarding problems in private 
life was used24).  The upper quartile of the sample was 
considered to have high levels of stress outside work.  
The workers were asked about the flexibility toward 
the start and ending of their working day.  This vari-
able was entered as a dichotomous variable.
2) Outcome variables: sickness absence data

The objective sickness absence data were collected 
prospectively during 12 months of follow-up, start-
ing from the day on which the questionnaire was 
filled out.  All the sick leave days were registered 
by the personnel administration departments of the 
participating companies.  Since in Belgium a medi-
cal certificate for absences of more than one day is 
required to benefit from guaranteed salary and medi-
cal insurance, we expected that this sickness absence 
registration would be highly accurate.  Complete 
sickness absence data could be gathered for 2,876 
participants; 107 were lost during follow-up, mainly 
due to resignation or dismissal.  A long spell of sick-
ness absence was defined as at least 15 consecutive 
days of sickness absence during the follow-up period, 
while a short spell of sickness absence was defined as 
a spell between 1 and 3 days.  High sickness absence 
frequency was defined as a minimum of 3 sick leave 
episodes during follow-up; this corresponded to the 
upper quintile of the sample.

Statistical analysis
The relation of presenteeism with the different 

measures of sickness absence was assessed through 
logistic regression analysis.  Presenteeism was entered 
as a categorical variable in the analysis: the odds 
ratios for the employees reporting moderate rates and 
high rates were calculated, with the category of no or 
one time of presenteeism as a reference.

First, chi2 and t-tests were performed, in order 
to explore whether presenteeism and the possible 
confounding variables were associated with the three 
outcome variables.  Second, covariates whose univari-
ate test had a p-value <0.25 were retained as potential 
confounders and entered in the multivariate logistic 
regression model to prevent potentially important vari-
ables from being rejected25).

The factors included as covariates were considered 
to be potential risk factors for sickness absence26) and 
could therefore act as confounders of the relation 
between presenteeism and sickness absence.  Finally, 
a fully adjusted model including all covariates was 
reduced by backward elimination of nonsignificant 
covariates.  The resulting models were controlled by 
reintroducing each of the eliminated covariates one by 
one, and if significant, the covariate was retained in 
the model.  Since the participants were recruited from 
7 different companies with probable diverse policies 
toward sickness absence, this variable, “company”, 
was regarded as an essential confounder.  Since there 
were some missing values for several variables, both 
the crude and adjusted models were restricted to those 
cases with complete data for all variables entered in 
the fully adjusted models.  To check for collinearity, 
the variance inflation factors were calculated.

As previous research demonstrated a gender differ-
ence in sickness absence26), the analyses were done 
separately for men and women.  In addition, prelimi-
nary analysis revealed a significant interaction effect 
between gender and presenteeism in the relation with 
long sickness absence.  All multivariate models were 
evaluated at the 95% significance level (p<0.05).  The 
analyses were conducted using the PASW 18.0 soft-
ware.

Results

Table 1 demonstrates that the majority of the 
sample was white collar or executive and that only 
20% of the total study population was lower educated.  
The percentage of lower educated workers and blue-
collar workers was significantly higher in the male 
group.  The proportion of workers with average/bad/
very bad self-rated health and with depressive symp-
toms was significantly higher in women.

Table 2 summarizes presenteeism, and short/long 
spells of sickness absence and high sickness frequency 
in the study population.  A significant gender differ-
ence could be observed, indicating that the female 
group had higher sick leave and higher presenteeism 
figures.

In the crude model, moderate and high rates of 
presenteeism at baseline were positively and signifi-
cantly associated with long spells of sickness absence 
and high sickness frequency during the follow-up peri-
od of 1 year, in both males and females.  The results 
suggest a dose-response relationship for long spells 
and high frequent sickness absence (Tables 3 and 
4).  For short spells of sickness absence, a significant 
association in both genders only could be demonstrat-
ed for the high rates of presenteeism (Table 5).

During conduct of the statistical analyses, several 
groupings of confounders that reached the explained 
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criteria were studied together with presenteeism.  The 
covariate “company” was considered as an a priori 
confounder (results for this separate covariate are not 
shown).  The other selected confounders used in the 
fully adjusted models for the several outcome vari-
ables are listed in the tables.  After adjustment, the 
relationship in the female workers between moder-
ate rates of presenteeism and long spells of sick-
ness absence disappeared.  The adjustments did not 

substantially change the significance of the positive 
relation between high sickness presenteeism and short 
sickness absence.  When regarding the high frequency 
sickness absence outcome, only in the female workers 
did the relationship between high rates of presentee-
ism and high sickness frequency remain significant.  
The Nagelkerke R2 values of the models were consid-
erably higher for long sickness absence and high 
frequency of absence in comparison with those for 

Table 1.   Descriptive sociodemographic, life style, health- and work-related variables in the total study population

Variable Total study sample
(n=2,983)

Men
(n=1,372)

Women
(n=1,611)

Gender difference 
pa

Sociodemographic variables:

Age (years): mean (SD)
(n=2,983)

43.3 (6.74) 43.5 ( 6.67) 43.1 (6.80) 0.12

Educational level: n (%)b

(n=2,971)
   Low educated
   Medium educated
   High educated

  617 (20.8)
1,031 (34.7)
1,323 (44.5)

  353 (25.8)
  467 (34.2)
  547 (40.0)

  264 (16.4)
  564 (35.2)
  776 (48.4)

<0.001

Occupation: n (%)b

(n=2,850)
   Executive
   White collar
   Blue collar

  719 (25.2)
1,826 (64.1)
  305 (10.7)

  439 (33.4)
  678 (51.5)
  198 (15.1)

  280 (18.2)
1,148 (74.8)
 107 (7.0)

<0.001

Lifestyle variables:

Body mass index (kg/m2): 
mean (SD)
(n=2,927)

25.1 (4.08) 25.9 (3.50) 24.5 (4.43) <0.001

Smoking: n (%)b

(n=2,962)
  816 (27.5)   380 (27.8)   436 (27.3) 0.769

Excessive alcohol use: n (%)b

(n=2,936)
  619 (21.1)   332 (24.5)   287 (18.2) <0.001

Low physical activity: n (%)b

(n=2,943)
2,002 (68.0)   802 (58.9) 1,200 (75.9) <0.001

Health-related variables:

Depressive symptoms: n (%)b 
(n=2,948)

  773 (26.2)   270 (19.8)   503 (31.7) <0.001

Poor self-rated health: n (%)b

(n=2,938) 
  943 (32.1)   401 (29.6)   542 (34.2) 0.007

Work-related variables:

High job demands: n (%)b

(n=2,959)
1,506 (50.9)   635 (46.6)   871 (54.5) <0.001

Low job control: n (%)b

(n=2,955)
1,475 (49.9)   596 (43.7)   879 (55.2) <0.001

Low social support: n (%)b

(n=2,945)
1,510 (51.3)   706 (51.8)   804 (50.8) 0.621

High stress outside work: n (%)b

(n=2,892)
  785 (27.1)   336 (25.0)   449 (29.0) 0.018

Flexible working hours: n (%)b

(n=2,953)
  968 (32.8)   547 (40.3)   421 (26.4) <0.001

a Result of t test or χ 2 test. b Calculated according to the percentage of the valid count.
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Table 2.   Presenteeism and absenteeism  in the total study population

Variable Total study sample
(n=2,983)

Men
(n=1,372)

Women
(n=1,611)

Gender difference
pa

Presenteeism: n (%)b

(n=2,933)
   0−1 time
   2−5 times
   >5 times

1,448 (49.4)
1,246 (42.5)
 239 (8.1)

746 (54.9)
537 (39.6)
75 (5.5)

702 (44.6)
709 (45.0)
164 (10.4)

<0.001

Long spells (>15 days) of absence: n (%)b

(n=2,876)
  522 (18.2) 199 (15.1) 323 (20.7) <0.001

Short spells (1−3 days) of absence: n (%)b

(n=2,875)
1,069 (37.2) 453 (34.4) 616 (39.5) 0.005

High frequency of sickness absence: n (%)b

(n=2,875)
  568 (19.8) 231 (17.6) 337 (21.6) 0.007

a Result of χ 2 test. b Calculated according to the percentage of the valid count.

Table 3.   Independent odds ratios (OR) for presenteeism and confounding variables for long spells of absence

Long spells of absence (>15 days)

Men (n=935) Women (n=867)

Crude OR
 (95% CI)

Adjusted OR
 (95% CI)a

Crude OR 
(95% CI)

Adjusted OR
 (95% CI)a

Baseline presenteeism

   0−1 time
   2−5 times
   >5 times

1
2.26 (1.50−3.40)***
4.81 (2.38−9.72)***

1
1.90 (1.21−2.97)**
2.73 (1.24−6.03)*

1
1.60 (1.10−2.34)*
3.67 (2.15−6.28)***

1
1.37 (0.91−2.06)
2.40 (1.31−4.40)**

Occupation

   Executives
   White collars
   Blue collars

1
1.63 (1.04−2.57)*
2.92 (1.63−5.22)***

1
1.18 (0.72−1.96)
2.26 (1.16−4.38)*

1
1.95 (1.15−3.30)*
4.66 (2.15−10.10)***

1
1.24 (0.71−2.18)
3.46 (1.47−8.14)**

Depressive symptoms

   No
   Yes

1
2.54 (1.67−3.86)***

1
1.54 (0.94−2.52)

1
2.05 (1.44−2.92)***

1
1.40 (0.93−2.09)

Sick leave during previous  year

   No
   Yes

1
4.12 (2.77−6.15)***

1
2.59 (1.67−4.01)***

1
1.86 (1.30−2.65)**

1
1.53 (1.04−2.25)*

Self-rated health

   Good/very good
   Average/bad/very bad

1
2.84 (1.93−4.18)***

1
1.73 (1.10−2.73)*

1
2.41 (1.71−3.41)***

1
1.54 (1.04−2.29)*

Job demands

   High
   Low

1
1.25 (0.85−1.83)

1
1.20 (0.73−1.72)

1
1.39 (0.99−1.95)

1
1.60 (1.07−2.38)*

Body mass index 1.06 (1.00−1.11)* 1.01 (0.96−1.07) 1.08 (1.04−1.12)*** 1.06 (1.02−1.10)**

***p<0.001, **p<0.01, *p<0.05. a Odds ratios are adjusted for the covariates as listed in the table and additionally adjusted 
for “company”. 95% CI=95% confidence interval.
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short spells of sickness absence (Table 6).

Discussion

This longitudinal study demonstrated that presentee-
ism is related to several detailed measures of absen-
teeism in a Belgian working population.

This study adds evidence to the scarcely existing 
literature, investigating the relation between presen-
teeism and sickness absence.  A few cross-sectional 
studies supported the finding that high presenteeism 
is associated with high sickness absence2, 12).  To our 
knowledge, only one study has examined the relation 
between presenteeism and sickness absence duration 
in a prospective way and concluded that high rates 
of presenteeism at baseline were a significant risk for 
future sick leave.  However, this study by Bergström17) 

was restricted to the total amount of absence days 
without considering the length or incidence of sepa-
rate periods of absence.  However, since it is suggest-
ed that long spells of sickness absence are more 
related to the health status of the employee, while 
working conditions are considered to effect shorter 
spells of sickness absence18), it is important to evalu-
ate the relation of presenteeism with both types of 
sickness absence.  Presenteeism is suggested to cause 
poor health status.  The worker who is attending work 
despite illness cannot take the required recuperation 
period, which may lead to an exacerbation of illness 
symptoms and subsequently reduce the capacity to 
remain at work in the long term15, 16).  Therefore, it 
is likely that presenteeism would be related to future 
long spells of sickness absence, which is confirmed by 

Table 4.   Independent odds ratios (OR) for baseline presenteeism and confounders for frequent sickness absence

High absence frequency  (>3 occasions)

Men (n=1,130) Women (n=1,251)

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)a

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)a

Baseline presenteeism

   0−1 time
   2−5 times
   >5 times

1
1.50 (1.07−2.08)*
3.71 (2.07−6.65)***

1
1.13 (0.77−1.65)
1.70 (0.84−3.44)

1
1.51 (1.11−2.05)**
3.21 (2.05−5.01)***

1
1.22 (0.86−1.72)
2.38 (1.40−4.04)**

Occupation

   Executives
   White collars
   Blue collars

1
3.17 (2.05−4.90)***
4.57 (2.71−7.73)***

1
2.47 (1.53−4.01)***
2.66 (1.47−4.84)**

1
2.20 (1.40−3.45)***
3.78 (1.99−7.17)***

1
1.73 (1.05−2.83)*
2.31 (1.14−4.69)*

Depressive symptoms

   No
   Yes

1
1.96 (1.36−2.82)***

1
1.04 (0.66−1.64)

1
1.54 (1.15−2.06)**

1
1.42 (0.99−2.03)

Sick leave during previous  year

   No
   Yes

1
6.80 (4.77−9.69)***

1
4.99 (3.36−7.40)***

1
3.32 (2.46−4.49)***

1
2.65 (1.90−3.71)***

Self-rated health

   Good/very good
   Average/bad/very bad

1
2.89 (2.09−3.99)***

1
2.07 (1.39−3.10)***

1
2.46 (1.84−3.27)***

1
1.74 (1.24−2.46)**

Job demands

   High
   Low

1
1.30 (0.95−1.79)

1
1.02 (0.70−1.50)

1
1.63 (1.23−2.16)**

1
1.54 (1.10−2.16)*

Social support at work

   High
   Low

1
1.65 (1.20−2.28)**

1
1.61 (1.11−2.33)*

1
1.19 (0.90−1.58)

1
1.13 (0.82−1.56)

Body mass index 1.05 (1.01−1.10)* 1.00 (0.95−1.05) 1.05 (1.02−1.09)* 1.05 (1.02−1.09)**

Physical active

   Yes
   No

1
1.31 (0.95−1.82)

1
1.14(0.79−1.66)

1
0.77 (0.56−1.05)

1
0.60 (0.42−0.86)**

***p<0.001, **p<0.01, *p<0.05. a Odds ratios are adjusted for the covariates as listed in the table and additionally adjusted 
for “company”. 95% CI = 95% confidence interval.
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our results.  However, high rates of presenteeism were 
related to short spells of sickness absence in both men 
and women and frequent sickness leave in women, 
as well.  Still other aspects, such as the situation of 
the labor market with economic insecurity, changes 
in management strategies toward sickness absence, 
workplace culture and sense of duty of the individual 
worker, can be factors in the complex mutual interplay 
between absenteeism and presenteeism.  These factors 
were possibly not fully captured by the confounding 
variables and could have varied during the follow-up 
period, forcing someone more into presenteeism or 
sickness absence.  The rather low Nagelkerke R2 of 
the fully adjusted model for the short spells of sick-
ness absence confirms this concern regarding lack-
ing covariates.  In contrast, the R2 of the models for 
long spells of absence and high frequency of sickness 
absence were considerably higher, which suggests 

that these models contained important covariates for 
explaining the outcome.

Another notable finding is that a dose-response rela-
tionship could be demonstrated: high rates of presen-
teeism were linked with higher odds for long spells of 
sickness absence, which provides additive confirma-
tion for the relation of presenteeism with long spells 
of future sickness absence.  With respect to the short 
spells of sickness absence, only high rates of presen-
teeism were significantly associated with this sickness 
absence measure, indicating that a minimum frequen-
cy of 5 times of presenteeism at baseline is needed 
to be related with short spells of sickness absence.  
Presenteeism of more than 5 times was significantly 
related to high sickness absence frequency in female 
workers only.  These results underline the sugges-
tion of Bergström17), that the frequency of occasions 
of sickness presenteeism is of substantial importance 

Table 5.   Independent odds ratios (OR) for baseline presenteeism and confounders for  short spells of absence

Short spells of absence  (1−3 days)

Men (n=1,026) Women (n=1,044)

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)a

Crude OR 
(95%CI)

Adjusted OR 
(95% CI)a

Baseline presenteeism

   0−1 time
   2−5 times
   >5 times

1
1.15 (0.88−1.51)
2.75 (1.53−4.93)**

1
1.06 (0.79−1.42)
2.38 (1.25−4.51)**

1
1.05 (0.81−1.37)
1.71 (1.10−2.65)*

1
1.06 (0.80−1.41)
1.90 (1.17−3.11)*

Occupation

   Executives
   White collars
   Blue collars

1
1.70 (1.26−2.28)***
2.11 (1.39−3.20)***

1
1.57 (1.13−2.17)**
1.60 (1.02−2.50)*

1
0.96 (0.70−1.33)
1.38 (0.78−2.45)

1
0.87 (0.62−1.24)
0.99 (0.53−1.82)

Sick leave during previous  year

   No
   Yes

1
1.32 ( 0.98−1.77)

1
1.42 (1.04−1.94)*

1
1.50 (1.13−1.99)**

1
1.41 (1.04−1.91)*

Self-rated health

   Good/very good
   Average/bad/very bad

1
1.83 (1.38−2.42)***

1
1.73 (1.26−2.37)**

1
1.25 (0.96−1.63)

1
1.20 (0.88−1.62)

Job demands

   High
   Low

1
1.22 (0.94−1.58)

1
1.10 (0.83−1.47)

1
1.56 (1.21−2.01)**

1
1.38 (1.04−1.84)*

Age 0.99 (0.97−1.01) 0.99 (0.97−1.01) 0.98 (0.96−1.00)* 0.98 (0.96−1.00)*

Body mass index 1.01 (0.98−1.05) 1.00 (0.96−1.04) 1.01 (0.98−1.04) 1.03 (1.00−1.06)

Smoking

   No
   Yes

1
1.50 (1.13−1.99)**

1
1.30 (0.96−1.76)

1
1.07 (0.80−1.43)

1
0.99 (0.73−1.35)

Problems outside work

   No
   Yes

1
1.41 (1.05−1.89)*

1
1.41 (1.02−1.96)*

1
1.05 (0.80−1.39)

1
1.17 ( 0.86−1.60)

***p<0.001, **p<0.01, *p<0.05. a Odds ratios are adjusted for the covariates as listed in the table and additionally adjusted 
for “company”. 95% CI = 95% confidence interval.
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for the risk of future sickness leave.  Besides the 
frequency, it is possible that also the length of presen-
teeism may play an important role.  Since the applied 
presenteeism measure did not contain the duration of 
presenteeism, no information about the impact of the 
length of presenteeism on sickness absence could be 
provided.

Since important gender differences regarding sick-
ness absence have been revealed in the literature, the 
relation of presenteeism with sickness absence was 
studied separately for both genders26).  Moreover, 
a significant interaction effect between gender and 
presenteeism with regard to long spells of sick-
ness absence was observed (results not shown).  
Concerning short spells and high frequency of sick-
ness absence, no significant interaction effect between 
gender and presenteeism could be revealed.  This 
is in contrast with Bergström’s conclusion that his 
results would be generally applicable to both men and 
women17).

Concerning the other covariates, self-rated health 
status, previous sickness absence and occupation 
were related to the several measures of absenteeism, 
which was also demonstrated in previous research27).  
In female workers, body mass index was associ-
ated with long spells and frequent sickness absence, 
which is in line with earlier research highlighting the 
association between obesity and sick leave28).  Low 
social support was not consistently related to the 
sickness absence measures, which is in accordance 
with previous findings, indicating that social support 
was of less importance as a predictor for sickness 
absence29).  Low social support was associated with 
frequent absences in men only.  The same relation-
ship between high levels of support and lesser sick-
ness absence spells was observed only in the male 
group of the Gazel cohort30).  High job demands were 
independently related to a reduced risk for the three 
sickness absence measures only in the female group.  
This is in contrast with some previous studies stat-
ing an association of high demands with absentee-
ism31, 32).  However, the association of high demands 
with lower sickness absence figures was also demon-
strated in a sample from the Whitehall II cohort33).  
A possible explanation is that selection of ambitious 
workers occurred in this predominantly white-collar 

sample.  These individuals possibly consider these 
high demands jobs as a challenge and are therefore 
likely to have less sickness absence.  Remarkably, job 
control was not retained in any of the models, which 
is in contrast with most of the research that identi-
fied low job control as an important psychosocial risk 
factor for sick leave30).

To the authors’ knowledge, this is the first study 
investigating the relation of presenteeism with differ-
ent measures of future sickness absenteeism.

However, there are some limitations that have to 
be mentioned.  First, presenteeism, measured with 
a single item, could be effected by recall bias.  To 
assess presenteeism, several questionnaires are avail-
able, but in general, the validity of these presenteeism 
measures is difficult to establish, given the nature of 
the data being collected.  Since a decline in produc-
tivity is one of the possible consequences of presen-
teeism, theoretically this productivity loss can be an 
objective measurement of presenteeism.  However, for 
most jobs, especially for knowledge-based jobs, there 
is no true account for assessing worker productivity.  
Nevertheless, this single question was applied previ-
ously by several researchers, and their studies suggest-
ed similar presenteeism rates (38−61%)4, 6, 7, 16, 17).

The fairly low response rate is another restriction, 
which can lead to a selection bias in the popula-
tion.  Unfortunately, we were not able to examine 
whether non-respondents differed from respondents 
with respect to sickness absence levels or presentee-
ism.  Although no important differences in age and 
gender were revealed, caution should be made in 
generalization of the results.  Another selection bias 
could possibly have been caused by the dropout of 
107 workers during the follow-up period.  However, 
analysis of the presenteeism rates showed no signifi-
cant difference between this group with missing data 
and the included workers.  In addition, it should be 
noted that participants of the Belstress III study were 
not recruited from a representative sample of the 
Belgian working population.  Nevertheless, this is of 
little value in analytical studies like this one, where 
possible causal relationships are examined34).

Since the empirical knowledge and the theoreti-
cal insights in the relationship between the concept 
of presenteeism and sickness absence are limited, 

Table 6.   Nagelkerke R2 for the crude associations between presenteeism and sickness absence and for the fully adjusted models

Long sickness absence High frequency of absence Short sickness absence

Men Women Men Women Men Women

Presenteeism crude model 0.051 0.041 0.029 0.032 0.016 0.008

Fully adjusted model 0.191 0.171 0.264 0.236 0.110 0.119
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the selection of the co-variables that may act as 
confounders is a challenging task.  Although several 
potential confounders were tested in the models, it 
is possible that the addition of other variables would 
result in modified odds ratios.  Another limitation is 
related to the statistical analyses used in this study.  
In multiple logistic regression analysis, sufficient 
events per covariate are needed in order to obtain a 
reliable estimate of the regression coefficients.  This 
may be a problem for high presenteeism, which is a 
relatively infrequent event in both genders.  However, 
the criterion that at least 10 events per variable should 
be achieved was met for all separate covariates35).  
Therefore, the models were adjusted for baseline sick-
ness absence, instead of conducting the analysis on 
a subgroup of participants without sickness absence 
at baseline.  Nevertheless, an additional analysis was 
conducted on this subgroup, which demonstrated 
quite similar results, although, for some presenteeism 
groups, the odds ratios were not significant or were 
only borderline significant, due to reduced statistical 
power.

Unfortunately, it was not possible to investigate the 
impact of presenteeism on diagnosis-specific sickness 
absence, which possibly could provide more informa-
tion about the particular effect of presenteeism on the 
health status of the individual worker.  Finally, it is 
worth mentioning that the follow-up period of one 
year is rather short for evaluation of the full effect of 
presenteeism on the sickness absence measurements.

A major strength of this study is that results 
were based on registered, objective sickness absence 
measurements, which is clearly a more reliable 
evaluation in comparison with self-reported sickness 
absence.  Moreover, the accurate registration of sick-
ness absence data enabled us to analyze the associa-
tion between presenteeism and both long/short spells 
of sickness absence and sickness frequency.  In addi-
tion, the longitudinal design of this 12 month follow-
up study permitted us to assess the prospective asso-
ciation between presenteeism and sickness absence.  
Furthermore, the data allowed adjusting for previous 
sickness absence and other potential confounding vari-
ables.

In conclusion, we demonstrated that presenteeism 
was related to several measures of future sickness 
absence, especially long sickness absence.  Some 
recommendations for further research can be made.  
Longitudinal studies that not only record the inci-
dence and duration of sickness absence, but addition-
ally assess the health status, diagnosis-specific sick-
ness absence and the presenteeism behavior during a 
longer follow-up period would allow a more profound 
exploration of the interplay between presenteeism and 
absenteeism.  The main implication for practice is that 

management strategies dealing with absenteeism, also 
have to take into account the concept of presenteeism.  
Employers have to be aware of the possible conse-
quences of high rates of presenteeism on their absence 
figures.
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