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Aims: To investigate the effectiveness of a worksite health promotion programme by individual counselling
on sick leave.
Methods: Three municipal services of Enschede, the Netherlands, participated in this trial. A total of 299
civil servants were measured at baseline and were randomised by cluster into the intervention (n = 131) or
the control group (n = 168). During nine months, subjects in the intervention group received a total of seven
consultations, particularly aimed at increasing their physical activity level and improving their dietary
habits. Both the intervention and the control subjects received written information as to several lifestyle
factors. Sick leave data regarding the nine month intervention period (from May until January) were
collected from each municipal service’s personnel department. In addition, sick leave data concerning the
nine month period pre- and post-intervention were collected. Sick leave data were analysed using
multilevel analysis.
Results: For both groups, the mean sick leave rate during the intervention increased compared to before
the intervention. After the intervention period, the control group increased even more (from 22.9 to
27.6 days), whereas the intervention group slightly decreased (from 21.5 to 20.5 days). Median values of
sick leave rate decreased for both groups. No statistically significant intervention effect was found. In both
groups, the mean sick leave frequency slightly decreased over time (intervention effects were not
significant).
Conclusions: Results showed no significant effect of individual counselling on sick leave. Continued
research investigating the effectiveness of this individual counselling programme on several health related
outcomes is useful to clarify the trend observed in sick leave.

D
uring the past few decades, in both the USA and in
European countries, worksite health promotion pro-
grammes have increasingly been implemented.1 2 Main

factors addressed in such programmes involve physical
activity or fitness, and nutrition. Although reasons for
implementation may differ between organisations, offering
a health promotion programme to employees is generally
based on the assumption that it produces benefits to the
individual and the organisation.1 It is suggested that such
programmes will improve health and thereby will contribute
to a decrease in sick leave. Although there is indeed some
evidence that physical activity or fitness programmes at the
worksite are beneficial for the employer in terms of reduced
sick leave, strong evidence is still lacking due to the
methodological shortcomings of the studies performed and
inconsistencies found between the studies.3 4

A promising intervention strategy to promote healthy
behaviour concerns individual counselling. Individualised
programmes address the actual individual behaviour and
thereby meet the specific needs of the individual. For this
reason, individual counselling is suggested to be more
effective than group based programmes. An example of a
tailored intervention is the Patient-centred Assessment and
Counselling for Exercise and Nutrition (PACE),5 6 which is
based on the transtheoretical model (TTM).7 8 The TTM is
based on the assumption that people make behavioural
changes by passing through various stages, namely: (1)
precontemplation (not intending to change behaviour); (2)
contemplation (considering to change behaviour); (3) pre-
paration (making small changes in behaviour); (4) action

(actively engaging in behaviour change); and (5) main-
tenance (sustaining the behaviour change over time). By
using PACE physical activity and nutrition materials
together, a comprehensive health promotion programme is
provided. The PACE physical activity intervention was
developed for primary health care and has, in this setting,
proven to be effective in increasing the level of physical
activity in the short term.9

We studied an intervention using PACE physical activity
and nutrition materials at the worksite. This PACE-type
intervention at the worksite has been shown to be effective
on energy expenditure, physical activity during sports, and
cardiorespiratory fitness.10 Our hypothesis is that persistent
regular physical activity improves health status, thereby
leading to less illness, and as a consequence to reduced sick
leave. Many studies have shown associations between
physical activity and a reduced risk for several chronic
diseases.11–13 Since chronic diseases cause long term sick leave
in particular, one might expect to find effects of a physical
activity intervention on long term sick leave, rather than
on short spells of sick leave. Some studies that evaluate
the effectiveness of a worksite physical activity programme
have indeed shown more pronounced effects on long
term sick leave than on short term sick leave.14 15 However,
another recent randomised trial could not confirm these
findings.16 Thus, evidence for the effectiveness of a worksite
physical activity programme on (the type of) sick leave
still remains obscure. The aim of the present paper is to
describe the effectiveness of the PACE-type intervention on
sick leave.
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METHODS
Study population
Three municipal services of a Dutch town, Enschede, that
decided to implement the individual based intervention,
participated in the study. Employees meeting the inclusion
criteria were invited to attend an information session, during
which the content of the intervention as well as the design of
the study was explained. The inclusion criteria were: (1)
being a civil servant, (2) being a white-collar worker, (3)
having a contract for at least 24 hours a week, and (4) having
a contract until the moment of post-test.

Randomisation
Randomisation took place within each municipal service at
the level of work unit, given the anticipated contamination of
the intervention among colleagues working within the same
unit. An unequal number of subjects in the intervention
versus the control group (45% versus 55%, respectively) was
arranged, as a larger loss to follow up was expected among
control subjects compared to intervention subjects. Although,
for practical reasons, the allocation schedule had to be
arranged before the baseline measurements, subjects were
informed about the group assignment after the baseline
measurements. The study protocol was approved by the
Medical Ethical Committee of the VU University Medical
Centre.

Interventions
During nine months (from May 2000 until January 2001), all
intervention subjects were offered a maximum of seven
consultations. Consultation was done by a physiotherapist,
who was trained for the use of the PACE protocols. Each
consultation took place during working time and was
20 minutes in duration. The counselling was primarily
focused at increasing the level of physical activity, and
secondarily at improving the dietary habits. If there was time
left and only at the specific request of the employee, other
topics such as job stress and musculoskeletal symptoms could
be addressed. During the first two consultations, PACE
physical activity and nutrition materials were used in order to
set up a plan to improve the concerned behaviour. Moreover,
during the first consultation, intervention subjects received
written information about several lifestyle factors (physical
activity, nutrition, smoking, job stress, and musculoskeletal
symptoms). During the remaining five consultations, the
physical activity and nutrition plan was discussed and, if
necessary, adjusted.

Subjects in the control group only received the written
information about lifestyle factors. This information was
given directly after baseline measurements and was exactly
the same as the intervention subjects received during the first
consultation.

Data collection
After having signed the written informed consent, all
participating employees were measured. Employees were

measured again directly after the intervention. Measure-
ments consisted of a questionnaire, fitness and health tests,
and a structured interview. The questionnaire involved
demographic factors, physical activity behaviour, health
status, and work (stress) related factors. In the fitness and
health tests, the following parameters were measured: body
height, body weight, blood pressure, total blood cholesterol,
waist and hip circumference, and thickness of four skin folds
(biceps, triceps, suprailiac, and subscapular). In addition, a
submaximal bicycle test was performed in order to estimate
the maximum aerobic capacity.17 18 The structured interview
involved physical activities performed in the past seven
days.19 20

Further, sick leave data were obtained from each municipal
service’s personnel department. In the records, absences due
to holidays and pregnancy were excluded. For the analyses,
sick leave data from three periods of the same nine months
(from May until January) were used: before (1999–2000),
during (2000–2001), and after the intervention (2001–2002).

The outcome measures were: (1) sick leave rate, and (2)
frequency of sick leave. Sick leave rate was defined as the
total number of sick leave days during the nine month period
of concern. In case of partial work disability, the person was
considered to be absent from work through illness. Sick leave
frequency concerned the number of newly reported cases of
sick leave during each period from May until January. An
episode of sick leave was defined as a period of sick leave
preceded and followed by a period of at least one day at
work.21

Data analysis
The statistical analysis was based on the intention-to-treat
principle. To study the course of the effectiveness of the
intervention on sick leave, longitudinal data analysis was
used, correcting for sick leave before the intervention, with
both sick leave during and sick leave after the intervention as
the outcome measure. Because there were two outcome
measures for each subject (sick leave during and after the
intervention period), and because of the cluster randomisa-
tion, multilevel analysis22 was used. In doing so, we first
checked whether there was a random intercept by stepwise
adding the level of respondent, work unit, and service at the
constant variable. We then checked if there was a random
slope for the same three levels. Based on the ‘‘final’’ model,
we checked for confounding. Both crude and adjusted
analyses were carried out. In the crude analysis, the
independent variables were group allocation, time, and sick
leave before the intervention. In the adjusted analysis, age,
gender, education, smoking, physical activity,23 24 physical
fitness (average heart rate during last two minutes of bicycle
test), and (work) stress related variables (emotional exhaus-
tion, depersonalisation, feelings of competence (Dutch
version of the Maslach Burnout Inventory))25 were added
as possible confounders. In case of a change of the effect size
of more than 10%, the variable was considered to be a
confounder. Further, effect modification was checked for the

Main messages

N No statistically significant effect was found of a
worksite individual counselling programme on sick
leave.

N Both study groups showed an increase in mean sick
leave rate with a decrease in the median values.

N In the control group in particular, a continuing increase
of long term sick leave was found.

Policy implications

N Implementation of an individual counselling interven-
tion at the worksite cannot be motivated by reducing
sick leave alone.

N To clarify the trend observed in sick leave, continued
research investigating the effectiveness of this indivi-
dual counselling programme on several health related
outcomes is useful.
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following variables: time, age, gender, and sick leave before
the intervention. Effect modification was defined as a
significant (p , 0.10) interaction term between group
allocation and the variable concerned. In case of missing
values concerning the possible confounding variables, data
were imputed taking the average (for continuous data), or
the most frequent category (for nominal or ordinal data).

Subjects who terminated employment at the municipal
service, and intervention subjects who participated in a
coinciding supervised fitness programme given by the
counsellor involved in this project, were excluded from the
analyses.

RESULTS
Study population
A total of 600 civil servants were invited to attend an
information session during which the intervention and the
study protocol was explained. Of these, 325 attended this
session. After the session, 13 persons refused to participate in
the study. Based on the 312 remaining employees, cluster
randomisation of work units (70 work units) took place.
During baseline measurements, six employees showed up
who did not attend the information session and who were
willing to participate. Also, 18 employees who attended the
information session and who did not sign themselves out for
participation, did not show up during baseline measure-
ments. Further, one employee willing to participate had to be
excluded, because he did not meet one of the inclusion
criteria. Thus, 299 employees meeting the criteria for
inclusion were measured at baseline and were assigned to
the intervention (n = 131), or the control group (n = 168).
During the intervention two subjects (one in each study
group) stopped working at the municipal service. Another 11
subjects terminated employment after the intervention
(intervention group: n = 3; control group: n = 8). Further,
33 intervention subjects who were offered to participate in
the coinciding supervised fitness programme and who indeed
participated at least once, were excluded from the analyses in
order to evaluate merely the effect of the individual
counselling intervention. The majority of the subjects were
highly educated (table 1). Though not statistically significant
(p . 0.05), there were relatively more women in the control
group compared to the intervention group (38.9% versus
27.8%). At baseline, there were no differences between the
intervention and control group with respect to sick leave. In
addition, there were no differences in sick leave between
employees who stopped working and those who continued
working at the municipal service.

Compliance
Of the intervention subjects (n = 97), the majority (79.4%)
attended five (n = 13), six (n = 32), or seven (n = 32)
consultations. Nine intervention subjects did not attend any
consultation for several reasons (for example, lack of time,
privacy reasons, or forgotten). Next to physical activity and
nutrition, 18% of the intervention subjects reported that the
counsellor had also addressed job stress. For musculoskeletal
disorders, this was 14%.

Effectiveness on sick leave
For both groups, the mean sick leave rate increased during
the intervention, compared to before the intervention
(table 2). The control group showed an increase from 15.2
to 22.9 days, while the intervention group increased from
17.2. to 21.5 days. In the period after the intervention period,
the control group increased further (from 22.9 to 27.6 days),
whereas the intervention group slightly decreased in mean
sick leave rate (from 21.5 to 20.5 days). With regard to the
median values of sick leave rate, both groups decreased
(table 2). The intervention group decreased from 5.0 days
(before) to 4.0 days (during) and to 2.0 days (after). The
control group first remained stable (median days of sick
leave: 4.0), after which the median value decreased to 2.0
(period after the intervention). Frequency of sick leave
showed a slight decrease over time for both groups. The
mean sick leave frequency of the intervention group
decreased from 1.3 to 1.1 to 1.0 times during the nine month
period of concern. For the control group, this was 1.3, 1.2,
and 1.1, respectively.

Multilevel analyses showed no statistically significant
effect, either for sick leave rate, or for frequency of sick leave
(table 3). The adjusted analyses did not change the results
(table 3). For sick leave rate, a significant interaction was
found between the group allocation and sick leave rate in the
period before the intervention: the less days of sick leave
before the intervention, the larger the effect size in favour of
the intervention. For frequency of sick leave, no effect
modification was observed.

DISCUSSION
The purpose of this study was to investigate the effect of
individual counselling at the worksite on sick leave. For
companies, reduction of sick leave is often an important
effect expectation of such a programme.

It appeared that almost two thirds of all workers had been
absent during the nine month period before the intervention.
Therefore, one might expect some potential for a decrease in
sick leave. However, we did not observe such a decrease.
Instead, during the intervention the mean sick leave rate
increased for both groups. However, a decreasing trend was
observed in the median value of sick leave rate. The different
trends observed in mean and median values of sick leave rate
was due to a change in the long term sick leave. During the
intervention period, in both groups, more subjects had been

Table 1 Baseline data of the demographic factors and
outcome measures

Intervention group
(n = 97)

Control group
(n = 167)

Gender (% female) 27.8 38.9
Age (years)* 43.8 (8.1) 43.7 (9.3)
High educated (%) 63.9 62.7
Absence rate (days)* 17.2 (42.1) 15.2 (41.0)
Absence rate (days)� 5.0 4.0
Absence frequency
(times)*

1.3 (1.5) 1.3 (1.4)

Absence frequency
(times)�

1.0 1.0

Prevalence of absence
(%)

63.9 62.9

*Mean (standard deviation);
�Median.
There were no significant differences between the study groups.

Table 2 Mean and median values of sick leave rate (in
days) in the period before, during, and after the
intervention per study group

Before During After

Mean (SD) sick leave rate
Intervention group 17.2 (42.1) 21.5 (53.9) 20.5 (52.3)
Control group 15.2 (41.0) 22.9 (56.4) 27.6 (62.4)

Median sick leave rate
Intervention group 5.0 4.0 2.0
Control group 4.0 4.0 2.0
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absent because of long term illness compared to the period
before the intervention period. After the intervention period,
in the control group, the increase in long term sick leave
continued, whereas in the intervention group, a reduction
was seen in long term sick leave, resulting in a decrease in the
mean sick leave rate.

At the start of the intervention, a large firework disaster
occurred in Enschede, which might explain the overall
increase of mean sick leave rate during the intervention
period. This disaster ended in 22 deaths and ruined an entire
neighbourhood (about 1500 damaged houses), leading to a
parliamentary inquiry. In particular, one municipal service
was involved in this disaster due to the permits provided for
the firework storage and the responsibility for providing
accommodation for those who had become homeless. Despite
this interference, which may have influenced the effect of the
counselling to some extent, results are considered to be
relevant. Although during the intervention, this service
showed a larger increase in mean sick leave rate compared
to the other two services, no significant interaction was
observed between municipal service and the effect on sick
leave. Moreover, we applied a randomised controlled trial
design at the level of work units within each municipal
service, which resulted in an equal distribution of work units
of the service in question over the intervention group and
control group. In addition, it is well known that a randomised
controlled trial design controls for factors outside one’s own
control.

The individual counselling concerned has been shown to
have a favourable effect on physical activity and fitness in the
short term. Health, defined as musculoskeletal symptoms,
was not influenced statistically significantly by the counsel-
ling intervention.10 Based on the assumed positive relation
between physical activity, fitness, and health,26 it is expected
that in the longer term health will improve also, with a
subsequent lowering effect on sick leave. Therefore, it is
interesting to study whether effects on physical activity will
persist, since a longer period of regular physical activity is
needed to reach more pronounced health, and thereby sick
leave effects. In addition, with reference to the effect
modification shown in this study, it might be interesting to
study different groups of employees (for example, employees
who have been absent long term versus those who have
hardly been absent through illness).

As far as we know, no studies have been published on the
effectiveness of a worksite physical activity or lifestyle
counselling programme based on the transtheoretical model
on sick leave. However, several studies have evaluated other
types of worksite physical activity programmes on sick leave.
Two reviews summarised the available evidence on the
effectiveness of worksite physical activity programmes, and
both found only limited evidence for a positive effect on sick
leave due to methodological shortcomings of most studies.3 4

Therefore, high quality (randomised controlled) studies
evaluating the effectiveness on sick leave of worksite health
promotion or physical activity programmes on sick leave are
needed, and in particular those using an individual based

approach. In addition, future research as to the effectiveness
of different types of worksite physical activity programmes,
for example, group based versus individual based interven-
tions, is useful in order to determine whether the evidence
can be explained by the type of programme.

Some methodological issues of the present trial need to be
addressed. First, as is common in sick leave data, the data
were not normally distributed and were skewed to the right:
the majority of the employees was either not absent or absent
for only a few days, while a few persons were absent because
of illness for a long time, thereby largely contributing to a
high mean of the total number of sick leave days. Because of
the skewed data distribution, we also presented the median.
Although a non-parametric test may seem suitable, we
decided to conduct a multilevel analyses. This was acceptable
since the model assumptions were tested and fulfilled. The
residuals were uncorrelated and normally distributed due to
the fact that we performed an analysis of covariance, taking
sick leave during and after the intervention period as the
outcome variable and adjusting for the sick leave data of the
period before the intervention.

Secondly, randomisation took place at the level of work
unit, instead of the individual level. Although randomisation
by individual is commonly preferred, cluster randomisation is
sometimes desirable. In our study, randomisation by unit of
workers avoided contamination between employees working
within the same unit receiving different interventions.
Moreover, randomisation by work unit was expected to
enhance the compliance as colleagues might stimulate each
other. Nevertheless, the use of cluster randomisation can
threaten the validity of standard procedures commonly used
in comparative trials to assess the effect of an intervention.27

A third methodological issue concerns the power of the study
to detect a statistically significant effect on sick leave. At the
start of the project, we performed a power analysis. However,
the power analysis was based on finding an effect on physical
activity, which was our primary outcome measure. Based on
our hypothesis (mentioned in the introduction) and the fact
that sick leave is a relevant issue for the company, we
analysed the effect on sick leave too. Sick leave data are not
normally distributed, but skewed and have large standard
deviations. As a consequence, a large sample size is required,
which is not feasible in many studies, and especially in
randomised controlled studies evaluating workplace physical
activity or health promotion programmes. This means that
the statistical non-significance found might be caused by a
power problem. Nevertheless, our results still give a good
impression of the effect of the counselling intervention on
sick leave. Although we recognise the importance of
statistical significance, we like to emphasise that conclusions
should not be based on statistical significance alone, but also
on the effect size.

In conclusion, no statistically significant intervention
effects were found for rate or frequency of sick leave.
Although median values of sick leave rate decreased for both
groups, after the intervention, a difference for average sick
leave rate (six days) was observed between the two groups in

Table 3 Results of the multilevel analyses to determine the effectiveness on sick leave rate
and frequency

Crude ‘‘difference’’* (SE) 95% CI Adjusted ‘‘difference’’ (SE) 95% CI

Rate 25.10 (4.97) 214.84 to 4.63 26.09 (4.82)� 215.53 to 3.36
Frequency 20.13 (0.12) 20.37 to 0.11 20.10 (0.12)` 20.34 to 0.15

*Differences (and standard errors) between the intervention and control group analysed with multilevel analysis;
negative difference is in favour of the intervention group.
�Adjusted for: gender, smoking, and depersonalisation.
`Adjusted for: age, physical activity during sports, and physical activity during leisure time other than sports.
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favour of the intervention. To clarify the sick leave trends
observed, continued research evaluating the effectiveness of
the individual counselling intervention of concern is recom-
mended.
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