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Objectives: To investigate whether there is a relationship between fatigue and sickness absence. Two
additional hypotheses were based on the theoretical distinction between involuntary, health related
absence and voluntary, attitudinal absence. In the literature, the former term is usually used to describe
long term sickness absence, the latter relates to short term sickness absence. In line with this, the first
additional hypothesis was that higher fatigue would correspond with a higher risk of long term, prima-
rily health related absence. The second additional hypothesis was that higher fatigue would
correspond with a higher risk of short term, primarily motivational absence.
Methods: A multidimensional fatigue measure, as well as potential sociodemographic and work
related confounders were assessed in the baseline questionnaire of the Maastricht cohort study on
fatigue at work. Sickness absence was objectively assessed on the basis of organisational absence
records and measured over the six months immediately following the baseline questionnaire. In the first,
general hypothesis the effect of fatigue on time-to-onset of first sickness absence spell during follow up
was investigated. For this purpose, a survival analysis was performed. The effect of fatigue on long term
sickness absence was tested by a logistic regression analysis. The effect of fatigue on short term sick-
ness absence was investigated by performing a survival analysis with time-to-onset of first short absence
spell as an outcome.
Results: It was found that higher fatigue decreased the time-to-onset of the first sickness absence spell.
Additional analyses showed that fatigue was related to long term as well as to short term sickness
absence. The effect of fatigue on the first mentioned outcome was stronger than the effect on the latter
outcome. Potential confounders only weakened the effect of fatigue on long term absence.
Conclusions: Fatigue was associated with short term but particularly with long term sickness absence.
The relation between fatigue and future sickness absence holds when controlling for work related and
sociodemographic confounders. Fatigue as measured with the Checklist Individual Strength can be
used as a screening instrument to assess the likelihood of sickness absence in the short term.

Sickness absence is a complex phenomenon since its
occurrence and course are influenced by a range of
factors, including social factors (for example, social secu-

rity system, health care, culture), work related factors (work
content, work conditions), organisational factors (company
size, the existence of health promotion programmes and
absence policies) and individual factors (personality,
health).1–4 Sickness absence can be seen as a coping
mechanism. It may be a reaction to symptoms of stress or ill
health or it may be a reaction to the perceived causes of these
symptoms.1 5 In this way, absence can be the result of ill health
or it can be the result of a negative attitude towards the job
originating from, for instance, a low motivation, low satisfac-
tion, or low commitment. Either or both can contribute to the
decision to report oneself ill.6 In the literature short term sick-
ness absence and a high absence frequency are assumed to be
more related to attitude.7 8 Long term sickness absence is sug-
gested to be particularly related to ill health and inability to
perform work tasks.8 9 As such, long term sickness absence is
referred to as a primarily involuntary absence measure while
short term absence and absence frequency can be seen as pri-
marily voluntary absence measures.9 10 This dual explanation
for sickness absence is related to the fact that in most
countries a medical certificate is required after a certain
number of absence days.9 In line with the above mentioned
theoretical distinction, several authors have reported different
risk factors of long term and short term absence, or of absence
duration and of frequency.3 5 9 11

The aim of the present study was to investigate fatigue as a
predictor of sickness absence. Fatigue is found prevalent in the
general population,12 13 in clinical populations,14 and in
employees.15 There are several reasons why fatigue may be an
important predictive factor for sickness absence.16 17 Firstly,

there is a high prevalence of fatigue cases in the working

population.15 Secondly, the fatigue state was found to be rather

robust.18 Thirdly, fatigue can be a disabling condition.19 Finally,

in the Netherlands a substantial proportion of the employees

who receive a sickness or disability benefit are given the diag-

nostic label of “adaptive or exogenous reaction” within the

ICD-10. This diagnostic group includes job stress, overstrain,

and burnout.20 21 Fatigue is an important symptom of the

mental, stress related health complaints that fall within this

diagnostic group.16 22

In the literature, fatigue is generally described and

measured as a multidimensional phenomenon.19 23 24 Indeed in

previous studies, cognitive, motivational, and physical fatigue

dimensions were strongly interrelated.18 25 Fatigue was hy-

pothesised and found to have a multifactorial

aetiology.19 23 26–28 The severity of fatigue is continuously

distributed in the population.12 13 19 In previous studies, fatigue

was strongly associated with a bad mental health state,

impaired functioning and a variety of long term

illnesses.12 15 25 29 30 However, just like sickness absence, fatigue

is a non-specific measure which may also reflect attitude. The

relationship between fatigue and attitude or motivation is less

established thus far in comparison with the relationship

between fatigue and ill health.

In previous studies, attitude as represented among others

by job satisfaction and commitment, appeared to be related

primarily to short term sickness absence and absence

frequency.9 31 32 In the last decade health has been given more
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attention as a potential predictor of sickness absence.11 33

Physical, mental, and general health indicators appeared to be

predictive particularly of long term sickness absence.1 9 11 33–37

In a study by De Croon and colleagues,38 need for recovery was

found predictive of future long term sickness absence (>14

days). Need for recovery is a measure of acute work related

fatigue. Under conditions of prolonged exposure to work

related stressors and insufficient recovery, acute fatigue is

assumed to lead to cumulative health deterioration and sick-

ness absence.38–40 Thus far though, the effect of long term, gen-

eral fatigue on sickness absence has not been investigated in a

structured manner.

In the present study we tested first whether there is a rela-

tionship between fatigue and sickness absence in general. To

get more insight in this relationship, two additional hypoth-

eses were formulated which were based on the distinction

between primarily health related, long term absence and pri-

marily attitudinal, short term absence. In line with this

distinction, the first additional hypothesis was that higher

fatigue goes together with a higher risk for long term absence.

The second additional hypothesis was that higher fatigue goes

together with an increased risk for short term absence. As

mentioned before, fatigue was often found related to ill health

in the literature. To a far lesser extent fatigue was investigated

in relation to motivation or described as an expression of

motivation or attitude. Since previous studies showed that ill

health was more related to long term absence than to short

term absence,9 the effect of fatigue on long term sickness

absence was expected to be stronger than the effect of fatigue

on short term sickness absence.

Work characteristics such as job demands, control, and

social support and sociodemographics may confound the rela-

tionship between fatigue and sickness absence (1) since these

are associated with fatigue41 and (2) because they play a role in

the aetiology of sickness absence.2 3 11 42 43 Similar combina-

tions of factors were included, for example, in studies by de

Croon and colleagues38 and Smulders and Nijhuis.11 The

potential confounding of the sociodemographics and the work

related characteristics may relate to an underlying motiva-

tional or health related mechanism with regard to the

relationship between fatigue and sickness absence. These

confounders were therefore included in all analyses.

METHOD
Maastricht cohort study
This study is part of the large scale Maastricht cohort study

(MCS) on fatigue at work (1998–2001). A heterogeneous

cohort coming from 45 different companies and institutions

was followed for three years by four-monthly self report ques-

tionnaires. The prospective study design made it possible to

investigate the relationship between fatigue and future

sickness absence. The baseline questionnaire of the MCS,

which was administrated in May 1998, was used to determine

fatigue and the potential confounders—that is, work charac-

teristics and sociodemographic characteristics). For the

present study, absence data for the period July–December

1998 were used, which covered the six months following the

administration of the baseline questionnaire.

Exclusion criteria
Employees who were fully or partially sick listed at the time of

the baseline questionnaire were excluded from the study

population. It was argued that the perception of the work

situation of long term sick listed employees might be biased

because of work related sickness absence or recall bias as a

consequence of time out of work. Furthermore, sickness

absence is a strong predictor of future absence behaviour.11 43

The exclusion of absent employees at baseline does more jus-

tice to the aim of the present study to examine the effect of

fatigue on future sickness absenteeism. Secondly, employees

who reported to suffer from a long term illness at baseline

were excluded because the illness may affect sickness absence

behaviour directly or indirectly via the aetiology and natural

course of fatigue. Thirdly, employees with more than one con-

tract were excluded. The need or the motivation to report sick

in one job may lead to the systematic actual initiation of sick-

ness absence in the “other” job. Finally, women who were on

the sick list because of pregnancy or maternity leave were

excluded from participation.

Study population
In the present study, organisational absence records from 40

participating companies and institutions were used. Other

companies were not able to deliver sick leave data due to tech-

nical reasons. This means that for 10 956 participants of the

baseline measurement sick leave data were available. After

application of the exclusion criteria, 7495 cohort participants

were available for analysis. The main part of the excluded

subjects had a long term illness; other exclusion criteria were

smaller in terms of the number of excluded subjects.

Measures
Fatigue
In this study, fatigue was measured with the Checklist

Individual Strength (CIS).25 44 The CIS contains 20 items that

are scored on a 7-point Likert scale. It is a multidimensional

self report questionnaire that covers the following subscales:

subjective fatigue (eight items on somatic symptoms and gen-

eral feelings of fatigue), reduction in motivation (four items),

reduction in concentration (five items) and reduction in activ-

ity (three items). Items do not refer to the work situation but

are stated in general terms. The reference period of the scale is

the last two weeks. The CIS was developed for clinical popula-

tions, in particular for people suffering from the chronic

fatigue syndrome25–45 but was also validated in the working

population.30 In the present study we used the total fatigue

score, which was based on all 20 items. Reliability of the scale

was good, as expressed by a Cronbach’s alpha coefficient of

α=0.93. The response scale ranged from 20–140. A higher

score means a higher degree of fatigue. A CIS-total cut off

point was stated in a pilot study.46 It was based on samples

with expected differences in fatigue levels. Employees scoring

above the cut off were designated as probable fatigue cases

and as being “at risk” for sickness absence or work

disability.46 In the statistical analyses, we included fatigue as a

continuous variable. The CIS cut off point was only used for

graphical presentation of some results.

Potential confounders
Sociodemographics and work characteristics were included as

potential confounders. Educational level and gender were

included as dummy variables. Educational level was opera-

tionalised as low (primary school, lower vocational education,

or lower secondary school), medium (intermediate vocational

education or upper secondary school) and high (upper

vocational education or university). Age was included as a

continuous variable. Work related confounders were opera-

tionalised by measures of psychological demands, skill discre-

tion, decision authority, supervisor and co-worker support.47–49

These variables were measured by a Dutch version of the Job

Content Questionnaire (JCQ).50 51 Psychological job demands
were measured with five items on quantitative workload, work

pace and conflicting demands. Decision authority was measured

with three items on the ability to make work related

decisions.49 52 Skill discretion was measured with five items, cov-

ering elements of task variety and creativity required on the

job.52 Social support from co-workers and supervisor social support
were both assessed with four items. The response options for

the work characteristics varied on a 4-point Likert scale from
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“strongly disagree” to “strongly agree”. The internal consist-

ency of the scales was moderate to good, ranging from α=0.69

for psychological job demands to α=0.84 for supervisor

support. A higher score indicated higher demands, higher

control, and higher support.

Sickness absence
The use of objective absence data was expected to reduce self

report bias.53 54 We firstly wanted to know whether there is a

relationship between fatigue and sickness absence. For this

end we operationalised sickness absence as the time to the

onset of the first absence spell. All first absence spells, regard-

less of duration, were included. In the analysis in which the

additional hypothesis on the relationship between fatigue and

long term sickness absence was investigated, we used the time

lost index. The group of employees with more than 42 calen-

dar days of sickness absence over half a year was contrasted

with the group of employees with 0–7 calendar days of

sickness absence. In the Netherlands, most employees are

called for consultation by an occupational physician within

the first couple of weeks after the onset of the sick leave.55 By

that time, employees will have been asked to provide

information on the reason of the sick leave and many will have

undergone a physical examination. Thus overall, sickness

absence of more than 42 days can be considered as certified. In

the analysis in which the relationship between fatigue and

short term absence was tested, time-to-onset of the first short

sickness absence spell was taken as an outcome. We included

time-to-onset in this particular outcome, because the variety

in time-to-onset of the first short absence spell was high.

Moreover, in general a higher absence frequency is related to a

shorter time-to-onset of the first absence spell. The inclusion

of time-to-onset in the short term absence operationalisations

therefore emphasises the theoretical distinction between pri-

marily health related, long term absence and primarily attitu-

dinal, short term absence.

Data analyses
Descriptives were calculated for the study population (table

1). All data analyses in which the hypotheses were tested were

executed in two steps. Firstly, fatigue was included to calculate

a crude effect of fatigue on sickness absence. Secondly, poten-

tial sociodemographic and work related confounders were

included altogether. The hypothesis that postulated that high

fatigue leads to an increased sickness absence risk in general

and the one that postulated that high fatigue leads to an

increased risk of a short term sick leave episode, were tested

by executing survival analyses (Cox proportional hazards

modelling). In the survival analyses, all employees who were

absent from work at the beginning of follow up (1st July) were

excluded. The relative risks per standard deviation of change

in fatigue were calculated together with their 95% confidence

intervals. The results of the first hypothesis were visualised in

a graph in which fatigue was dichotomised at the earlier

described CIS-total cut off point.46 The analyses were

performed using the SAS program.56 The hypothesis on the

relationship between fatigue and long term sickness absence

was tested by a logistic regression analysis. An odds ratio and

its 95% confidence interval again indicated the relative risk of

long term sickness absence per standard deviation of change

in fatigue.

RESULTS
The means and standard deviations of all study variables are

depicted in table 1. The study population consisted of 7495

employees, of whom 74.5% were male. A low educational level

was reported by 30.0% of the study population, 32.3% had a

medium educational level, and 37.7% had a high education.

The mean age was 40.36 (SD 8.86; table 1). For further details

on the descriptives of the potential work related confounders

see table 1. The mean fatigue score was 53.35 (SD 21.62). Of

the study population, 147 employees were on sick leave at 1

July 1998. This group was excluded from the survival

analyses.

In a preliminary analysis, it was tested whether there is a

relationship between fatigue and the risk of reporting ill,

independent of absence duration. The survival analysis

indicated that higher fatigue predicted a quicker onset of the

first sick leave episode (crude RR=0.83, 95% CI=0.80–0.86;

adjusted RR=0.85, 95% CI=0.81–0.88). The potential socio-

demographic and work related confounders had no effect on

the height of the crude RR of fatigue. The results are graphi-

cally presented in figure 1. In this figure, the unadjusted rela-

tionship between fatigue and time-to-onset of the first

sickness absence spell (regardless of duration) is visualised by

making use of the CIS-total cut off point that was described

earlier. The survival plot shows that the time-to-onset of the

first sickness absence spell is shorter for probable fatigue cases

in comparison with employees who are not designated as

probable fatigue cases.

To further explore the relationship between fatigue and

sickness absence, our first additional hypothesis was that

higher fatigue increases the future likelihood to report sick for

more than 42 days. The results are shown in table 2. The ORs

represent the increase of the likelihood of long term sickness

absence, in case of an increase of the size of a standard devia-

tion on the fatigue scale. Fatigue had a strong effect on long

term sickness absence, both before and after controlling for

confounding (crude OR=1.53, 95% CI=1.36–1.72; adjusted

OR=1.40, 95% CI=1.23–1.61).

Table 1 Description of the study population

Variable
Total group (n=7274–7494)
Mean (SD) or %

Fatigue 53.35 (21.62)
% Education low 30.0
% Education medium 32.3
% Education high 37.7
Age 40.36 (8.86)
% Male 74.5
Psychological job demands 33.06 (5.60)
Skill discretion 36.76 (5.43)
Decision authority 35.83 (6.93)
Supervisor support 10.59 (2.27)
Co-worker support 11.92 (1.55)

Figure 1 Survival plots of the relative risk of reporting sick for
employees designated as probable fatigue cases (CIS>76) and
employees who are not designated as probable fatigue cases
(CIS<76).
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Our second additional hypothesis was that higher fatigue

increases the likelihood of short term absence. This was inves-

tigated by a survival analysis in which time-to-onset of first

short sick leave episode was taken as an outcome. The results

confirmed our hypothesis (table 3; crude RR=0.85, 95%

CI=0.81–0.89; adjusted RR=0.85, 95% CI=0.81–0.90). The

results were comparable to those found while testing our first,

general hypothesis on the relationship between fatigue and

sickness absence.

DISCUSSION
The aim of the present study was to examine the effect of

fatigue on future sickness absence. Future sickness absence was

measured over the six months following the fatigue measure-

ment. Advantages were the prospective design and the objective

sickness absence measure that was included. There appeared to

be a relationship between fatigue and sickness absence. While

further exploring this relationship, it appeared that fatigue was

particularly strongly related to long term sickness absence.

Nevertheless, the relative risk of fatigue for a quick onset of

short term sickness absence episode was also found significant.

The fact that the relative risk of fatigue for long term sickness

absence was decreased when potential confounding of sociode-

mographics and work related factors was controlled for, points

at complex relationships between these factors, fatigue, and

sickness absence. The fact that the confounders did not affect

the relative risk for short term sickness absence points at differ-

ential underlying causal mechanisms for short term and long

term sickness absence.

As was already mentioned in the introduction, in the litera-

ture short term sickness absence is often referred to as volun-

tary, motivational absence, while long term sickness absence is

mostly referred to as health related, involuntary sickness

absence. Following this reasoning while interpreting the

stronger effect of fatigue on long term than short term

absence, the conclusion can be drawn that high fatigue may be

less of an indicator or correlate of bad motivation or attitude

than of ill health. This interpretation fits in with the presenta-

tion of fatigue in the literature as a disabling condition.19

Next to an effect of fatigue on the number of absence days,

we found that fatigue was predictive of a quick onset of the

first (short) sickness absence spell. As already mentioned,

there is a strong relationship between absence frequency and

time-to-onset of a sick leave episode. This is because more fre-
quent absence episodes are automatically distributed over a
longer time period, which implies a higher chance of a quick
onset of the first absence spell. A single absence spell though
may occur at every moment in the period over which absence
is measured. Therefore, the results of the analyses on time-to-
onset of first sickness absence spell also in a way refer to
absence frequency.

The present study was based on a prospective design. By
predicting future sickness absence behaviour in a population
of employees who were not on sick leave at the time of the
measurement of the predictors, we tried to make the causal
direction of fatigue on future sickness absence more plausible.
Nevertheless, the possibility of bi-directional or (solely)
reverse causation cannot be ruled out.57 This is because part of
the relationship between fatigue and future sickness absence
may still be explained by a cross-sectional relationship at
baseline between fatigue and sickness absence history.
However, solely reverse causation seems unlikely since it does
not seem plausible that the strong effects of fatigue we found,
particularly on long term sickness absence, will disappear
when an effect of sickness absence on future fatigue is intro-
duced in the model.

Notwithstanding the above mentioned, the exclusion of
sick listed employees at baseline may have led to an under-
estimation of the relationship between fatigue and sickness
absence because we may have excluded a less healthy popula-
tion with probably higher absence rates. Furthermore, fatigue
and the work related confounders were assessed within the
same questionnaire. This may have led to self report bias
originating from for example cognitive consistency, negative
affectivity, or a bad work attitude.58 In this way, controlling for
potential confounding may have led to an underestimation of
the effects of fatigue on the outcomes. However, we found no
indications of inflated correlations between the work charac-
teristics and fatigue, nor did we systematically find that the
work related confounders strongly affected the effect of
fatigue on sickness absence.

The results of the present study apply to a follow up period
of six months. The length of the follow up period of employees
is often an arbitrary choice, but appeared well chosen since we
found a rather strong effect of fatigue on sickness absence for
this follow up period. Furthermore, since the period immedi-
ately followed the fatigue measurement, it can be concluded

Table 2 Fatigue as a predictor of long term sickness absence. Number of subjects,
crude ORs, and adjusted ORs.

n* OR† 95% CI n* OR‡ 95% CI

0–7 days 6277 1 5862 1
>42 days 257 1.53 1.36–1.72 229 1.40 1.23–1.61

*Difference with total study population due to the restricted variety in sickness absence (0–7 or >42 days) or
missing data on one or more research variables.
†Crude odds ratio, increase per standard deviation in fatigue score.
‡Adjusted for gender, educational level, age, psychological demands, skill discretion, decision authority,
supervisor support and co-worker support, increase per standard deviation in fatigue score.

Table 3 Fatigue as a predictor of time-to-onset of first short sickness absence spell.
Number of subjects, crude RR, and adjusted RR

n* RR† 95% CI n* RR‡ 95%

Incident short term sick leave 6584 0.85 0.81–0.89 6153 0.85 0.81–0.90

*Difference with total study population due to sick leave on 1 July 1998, due to restricted variety in sickness
absence (no absence spells during follow up or first short absence spell) or due to missing data on one or
more research variables.
†Crude odds ratio, increase per standard deviation in fatigue score.
‡Adjusted for gender, educational level, age, psychological demands, skill discretion, decision authority,
supervisor support, and co-worker support, increase per standard deviation in fatigue score.
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that the time lag of the effect of higher fatigue on sickness

absence was short. Future studies may shed more light on

whether the effect of fatigue on sickness absence may be

extended to a longer follow up period.

It seems that the multidimensional fatigue instrument

which was used in the present study is a useful screening

instrument for employees at risk for sickness absence. This

procedure might be included in the sociomedical guidance or

health surveillance by occupational health services. The

fatigue instrument can also establish priorities with regard to

the timing of interventions for specific risk groups, as

time-to-onset of first sick leave episode was found to be

shorter for employees with a higher fatigue score. The results

subscribe and extend the results from a recent study, in which

the same fatigue measurement used in our study was found to

be strongly predictive for work disability.59

As already mentioned, the present study is an important

starting point to investigate further the underlying causal chain

of health related and attitudinal reactions that underlie the

effect of fatigue on long term and short term sickness absence

respectively. Moreover, it is recommended to study predictors of

sickness absence across specific diagnosis groups as a refine-

ment of the present study. This will not only increase insight but

will also shed more light on the contents of interventions to

prevent sickness absence or to shorten its duration.
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