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The aim of this study was to examine whether the volume
and intensity of physical activity are associated with sub-
sequent sickness absence spells of different lengths, and how
much of these associations can be explained by socioeco-
nomic position, body mass index (BMI) and physical health
functioning. Baseline data were collected by questionnaire
surveys in 2000-2002 among 40-60-year-old employees of
Helsinki City (n = 6465, 79% women). Sickness absence
data were derived from the employer’s registers (mean
follow-up time 3.9 years). Associations of physical activity
with shorter (< 14 days) and longer (> 14 days) sickness
absence spells were examined, using Poisson’s regression

analysis. The volume of physical activity was weakly and
somewhat inconsistently associated with sickness absence.
However, men and women who were vigorously active
systematically had reduced risk of sickness absence,
whereas the same volume of moderately intensive physical
activity did not reduce the risk of sickness absence. Adjust-
ing for BMI and in particular physical health functioning
attenuated these associations, after which the associations
lost statistical significance. The results suggest that vigorous
physical activity is associated with sickness absence and
may contribute to better work ability.

There is convincing evidence that regular physical
activity has many beneficial health effects, such as
enhanced functional ability and reduced risk of major
chronic diseases (Kesdniemi et al., 2001; Haskell et
al., 2007). According to physical activity recommen-
dations (Fogelholm et al., 2005; Haskell et al., 2007)
healthy adults should spend at least about 1000 kcal/
week in physical activity, equivalent to brisk walking
for 30 min on at least 5 days/week. Such amounts of
physical activity are associated with up to a 30%
reduction in mortality (Kesdniemi et al., 2001).

Regular physical activity and a balanced caloric
intake are needed for successful weight maintenance
(Goldberg & King, 2007). In addition to increased
energy expenditure, physical activity is important for
improved cardiorespiratory and musculo-skeletal fit-
ness. Better cardiorespiratory fitness can be achieved
through regular aerobic activity, and musculo-skele-
tal fitness can be maintained and enhanced by
muscle-strengthening exercises (Fogelholm et al.,
2005; Haskell et al., 2007). Thus, sufficient intensity
of physical activity as well as the total volume may be
important for beneficial health effects. However,
physical activity may also have adverse health effects
due to sports injuries or accidents during commuting
(Parkkari et al., 2004).

The health consequences of physical inactivity
extend to a broad variety of public health problems,
including sickness absence, which is a major eco-

nomic and work life problem in Finland and in other
Western countries (Alexanderson & Norlund, 2004).
Previous prospective studies have shown that regular
physical activity (Vahtera et al., 1997; Jacobson &
Aldana, 2001; Eriksen & Bruusgaard, 2002; van
Amelsvoort et al., 2006), sports participation (van
den Heuvel et al., 2005; Proper et al., 2006; Jans et
al., 2007) and better physical fitness (Kyro6ldinen et
al., 2008) are associated with reduced sickness ab-
sence. However, the strength of the association
between physical activity and sickness absence may
be dependent on individual factors such as age and
gender.

A physically inactive way of life may result in
decreased functioning even at relatively early age
(Huang et al., 1998). Among aging employees, pro-
blems in functioning are most often a consequence of
chronic illness or disability (Aromaa & Koskinen,
2004). Therefore, those with poor functioning prob-
ably have health problems that cause excess sickness
absence and restrict their leisure physical activity. In
an earlier study (Kiviméki at al., 1997) there was no
association between physical activity and sickness
absence when baseline health status was taken into
account. Obesity and smoking are strong predictors
of health problems. Obesity is associated with de-
creased functioning (Laaksonen et al., 2005) and
with sickness absence (Jans et al., 2007; Laaksonen
et al., 2008c). However, among those who regularly
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practise sports obesity does not appear to increase
sickness absence (Jans et al., 2007). Smoking de-
creases physical fitness (Sandvik et al., 1995) and is
also associated with sickness absence (Laaksonen et
al., 2008c) and therefore is a potentially important
confounder. Lower socioeconomic position (SEP) is
associated with physical inactivity (Mikinen et al.,
2008) as well as decreased functioning (Lahelma et
al., 2005) and increased sickness absence (Piha et al.,
2007), and thus might explain the association be-
tween physical activity and sickness absence.

The main aim of this study was to examine
whether the volume and intensity of physical activity
are associated with subsequent shorter (< 14 days)
and longer (> 14 days) sickness absence spells over
the next 3.9 years. A further aim was to examine
whether these associations can be explained by SEP,
body mass index (BMI) and physical health func-
tioning. The participants were middle-aged women
and men employed by the City of Helsinki.

Material and methods

The baseline data were derived from the Helsinki Health
Study questionnaire surveys in 2000, 2001 and 2002. Ques-
tionnaires were sent to employees of the City of Helsinki who
attained ages of 40, 45, 50, 55 and 60 years during each survey
year (Lahelma et al., 2005). The sample consisted of 13346
persons and 67% returned the questionnaire (7148 women and
1799 men). Younger employees, men and manual workers
were slightly under represented among the respondents, but
the associations of background variables with sickness absence
were similar among both respondents and nonrespondents
(Laaksonen et al., 2008a).

The questionnaire data were prospectively linked to the
employer’s personnel registers, including sickness absence
data. In all 5470 women and 1464 men (78%) gave written
consent for the linkages. Twenty-three women who reported
that they were pregnant were excluded from the study.
Respondents who reported any considerably restricting
chronic condition or disability were also excluded (n = 164).
Furthermore, respondents with missing information in any
study variables were excluded (n=272). This yielded 5090
women and 1375 men for the present analyses. The study was
approved by the ethics committees of the Department of
Public Health, University of Helsinki and the health autho-
rities of the City of Helsinki.

Study variables

The respondents were asked their average weekly hours of
physical activity during leisure-time or commuting within the
previous 12 months in four grades of intensity: walking, brisk
walking, jogging and running or equivalent activities. Each
intensity grade had five response alternatives, ranging from
not at all to more than 4 h/week. The respondents were asked
to estimate how many hours per week they spent on average in
physical activity corresponding to each grade of intensity.
Total physical activity was converted to an approximate
metabolic equivalent (MET) index. The MET value is a
multiple of the resting rate of oxygen consumption. One
MET is defined as the energy expenditure when sitting quietly.
The total MET values per week for physical activity were
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calculated by multiplying the time used (class midpoints) by
the estimated MET value of each physical activity grade
(Kujala et al., 1998; Ainsworth et al., 2000) and adding the
four values together. We first classified the respondents into
quintiles according to the volume of physical activity (MET-
hours per week) and then into six groups by taking into
account both the intensity and the volume of physical activity:
(1) Inactive = Under 14 MET-hours per week, (2) Active
moderate = 14-30 MET-hours per week in only moderately
intensive activity (walking, brisk walking or equivalent activ-
ities), (3) Active vigorous = 14-30 MET-hours per week
including vigorous activity (jogging, running or equivalent
activities), (4) Very active moderate = 30-50 MET-hours per
week in only moderately intensive activity, (5) Very active
vigorous = 30-50 MET-hours per week including vigorous
activity and (6) Conditioning =over 50 MET-hours per
week including vigorous activity.

The number of sickness absence spells during the follow-up
was used as the outcome variable (North et al., 1996; Vahtera
et al., 1997). We examined separately spells lasting up to 14
days and those lasting >14 days (Theorell et al., 2003;
Laaksonen et al., 2008b). All consecutive and overlapping
sickness absence spells were combined and other absences
were removed from the follow-up time. The follow-up began
on the day the questionnaire was returned and continued until
the end of the year 2005 or until the end of the work contract,
providing a mean follow-up time of 3.9 years.

The SEP included four occupational social classes: man-
agers (managerial and administrative work) and professionals
(e.g. teachers and doctors), semi-professionals (e.g. nurses and
foreman), routine non-manual (e.g. child minders and assis-
tant maids) and manual workers (e.g. transport and cleaning
work) (Lahelma et al., 2005). The BMI was calculated as the
weight in kilograms divided by the height in metres squared,
using questionnaire data. The BMI was categorized into
normal weight (<25kg/m?), overweight (25-30kg/m?) and
obese (> 30kg/m?). Physical health functioning was measured
by the physical component summary of the Short-Form
(SF36) health questionnaire (Ware et al., 1994) divided into
quartiles. Smoking status was classified into two groups: non-
smokers and smokers. Age included five groups: 40, 45, 50, 55
and 60 years. The distributions of these study variables by
physical activity are presented in Table 1.

Statistical methods

The sickness absence rates per 100 person-years for shorter
(< 14 days) and longer (> 14 days) absence spells were first
calculated. The number of sickness absence spells as an out-
come effectively uses the information when one individual has
several sickness absence spells and it is not dominated by only
a few prolonged absences. The associations of physical activity
and sickness absence were then examined using Poisson’s
regression analysis. The rate ratios (RRs) with 95% confi-
dence intervals were calculated, comparing other physical
activity categories with the lowest physical activity category.
All analyses were performed separately for women and men.
The RRs were first adjusted for age and smoking status, and
further adjustments were made for SEP, BMI and physical
health functioning. Overdispersion was corrected by adjusting
the confidence intervals with a scale parameter obtained by
dividing the residual deviance by the degrees of freedom. This
adjustment increases standard errors and thus widens the
confidence intervals but does not affect the point estimates
(Gardner et al., 1995). SAS version 8.02 for Windows was
used for the analyses (SAS Institute, Chicago, Illinois, USA).
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Results

We first examined the association for the volume of
physical activity with shorter (Fig. 1) and longer (Fig.
2) sickness absence spells. Among men, those with
the highest physical activity had fewer shorter-sick-
ness absence spells than those with lowest physical
activity, but there were no differences between the
intermediate groups. Men in the highest and the
middle physical activity quintile had fewer longer-
sickness absence spells than men in the other physical
activity quintiles. Among women, the volume of
physical activity was only weakly associated with
shorter and longer sickness absence spells.

We then classified the respondents into six groups,
taking into account both the volume and the inten-
sity of physical activity. About one-fourth of the
respondents reported physical activity below the
minimum recommendations (Table 1). In all, almost
half of the women and 30% of the men met the
minimum recommendation for moderately intensive
activity. About 30% of the women and almost 50%
of the men were vigorously active and met the
minimum of physical activity recommendations.
About 10% of the women and one-fifth of the men
were considered as conditioning exercisers.
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Fig. 1. Number of shorter (< 14 days) sickness absence

spells per 100 person-years (95% CI) in physical activity
volume (MET-hours per week) quintiles by gender.
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Fig. 2. Number of longer (> 14 days) sickness absence spells

per 100 person-years (95% CI) in physical activity volume
(MET-hours per week) quintiles by gender.
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Among women, the number of shorter sickness
absence spells per 100 person-years varied from 182
in the conditioning group to 219 in the very active
moderate group (Table 2). Among men, the number
of shorter sickness absence spells varied from 110 to
167, respectively. The number of longer absence
spells varied from 15 in the conditioning group to
23 in the very active moderate group among women
and among men from 11 in the conditioning group to
22 in the inactive group.

Table 3 presents the association of physical activity
and sickness absence among women, taking into
account both the volume and intensity of physical
activity. Women who were vigorously active had
slightly reduced risk of shorter sickness absence,
whereas the same total volume of moderately intensive
physical activity did not affect the risk. Similar patterns
were observed in the very active groups; the very active
vigorous group had reduced risk of shorter absence but
the very active moderate group did not. The condition-
ing group had the lowest sickness absence rate; the age-
and smoking-adjusted risk for shorter sickness absence
was 17% lower than in the inactive group. In the
longer sickness absences the associations were similar
to those in the shorter absences, although stronger:
women who were vigorously active had reduced risk of
sickness absence, whereas the same total volume of
moderately intensive physical activity did not reduce
the risk of sickness absence. The conditioning group
had 30% lower sickness absence risk than the inactive
group. Adjusting for SEP had no effects, but adjusting
for BMI and even more physical health functioning
attenuated the associations, after which the associa-
tions were no more statistically significant.

Among men, as well as women, vigorous physical
activity was inversely associated with subsequent
sickness absence (Table 4). The very active vigorous
group had reduced risk of shorter absences, whereas
the very active moderate group had even slightly
increased risk of shorter sickness absence. The con-
ditioning group had clearly the lowest sickness ab-
sence rate; the relative risk adjusted for age and
smoking was 27% lower than in the inactive group.
In longer sickness absence spells only the conditioning
group had statistically significantly lower sickness
absence rate than the inactive group. However, in
longer absences the vigorous activity groups also
tended to have fewer sickness absences than the
moderate physical activity groups with the same total
volume, although these results were not statistically
significant. Adjusting for SEP and BMI slightly atte-
nuated the associations. Adjusting for physical health
functioning more strongly attenuated the associations.
After this the conditioning group had 13% lower
relative risk for shorter and 33% lower relative risk
for longer sickness absences than the inactive group,
although these were statistically non-significant.
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Table 2. Number of shorter (< 14 days) and longer (> 14 days) sickness absence spells per 100 person-years and MET-hours per week (range and
mean) in physical activity groups by gender

Men Women

Sickness absence MET-hours Sickness absence MET-hours

Shorter Longer Range Mean Shorter Longer Range Mean

Physical activity

Inactive 151 22 0-14 7 212 22 0-14 7
Active moderate 126 14 14-30 20 218 22 14-30 20
Active vigorous 127 12 14-30 22 201 17 14-30 22
Very active moderate 167 21 30-50 40 219 23 30-50 41
Very active vigorous 113 16 30-50 39 187 16 30-50 39
Conditioning 110 11 50-165 82 182 15 50-165 74

Table 3. Shorter (< 14 days) and longer (> 14 days) sickness absence spells by physical activity groups among women

Sickness absence spells

Physical activity

Inactive Active moderate

Active vigorous

Very active moderate Very active vigorous Conditioning

Shorter spells

Age and smoking adjusted  1.00 1.03 (0.95-1.11) 0.92 (0.82-1.02) 1.04 (0.95-1.13) 0.86 (0.77-0.95) 0.83 (0.74-0.92)
SEP* 1.00 1.02 (0.95-1.10) 0.95 (0.85-1.05) 1.00 (0.92-1.09) 0.87 (0.79-0.96) 0.83 (0.75-0.92)
BMI* 1.00 1.06 (0.99-1.14) 0.99 (0.89-1.10) 1.10 (1.01-1.20) 0.94 (0.85-1.05) 0.92 (0.83-1.02)
Physical health functioning™ 1.00 1.05 (0.98-1.13) 0.99 (0.89-1.09) 1.09 (1.00-1.18) 0.94 (0.85--1.03) 0.95 (0.86-1.05)
Longer spells
Age and smoking adjusted  1.00 1.01 (0.87-1.17) 0.81 (0.64-1.02) 1.07 (0.90-1.27) 0.74 (0.60-0.92) 0.74 (0.59-0.92)
SEP* 1.00 1.00 (0.87-1.15) 0.86 (0.69-1.07) 1.00 (0.85-1.18) 0.77 (0.63-0.95) 0.73 (0.59-0.91)
BMI™* 1.00 1.07 (0.93-1.24) 0.91 (0.72-1.14) 1.18 (1.00-1.40) 0.87 (0.70-1.08) 0.88 (0.71-1.11)
Physical health functioning™ 1.00 1.07 (0.94-1.23) 0.94 (0.76-1.17) 1.17 (1.01-1.37) 0.88 (0.72-1.08) 0.94 (0.77-1.16)
*Age and smoking adjusted.
Rate ratios (RRs and 95% Cl) adjusted for age, smoking, socioeconomic position (SEP), BMI and physical health functioning.
BMI, body mass index; Cl, confidence interval.
Table 4. Shorter (< 14 days) and longer (> 14 days) sickness absence spells by physical activity groups among men
Sickness absence spells Physical activity
Inactive Active moderate Active vigorous  Very active moderate Very active vigorous Conditioning
Shorter spells
Age and smoking adjusted  1.00 0.85 (0.70-1.04) 0.82 (0.65-1.04) 1.19 (0.95-1.49) 0.77 (0.62-0.95) 0.73 (0.59-0.90)
SEP* 1.00 0.86 (0.72-1.04) 0.88 (0.71-1.10) 1.12 (0.91-1.39) 0.83 (0.67-1.02) 0.74 (0.61-0.90)
BMI* 1.00 0.88 (0.72-1.06) 0.87 (0.70-1.10) 1.23 (0.98-1.53) 0.83 (0.67-1.03) 0.79 (0.64-0.98)
Physical health functioning™ 1.00 0.94 (0.78-1.13) 0.88 (0.71-1.10) 1.27 (1.02-1.58) 0.89 (0.72-1.10) 0.87 (0.71-1.06)
Longer spells
Age and smoking adjusted  1.00 0.64 (0.39-1.05) 0.58 (0.31-1.10) 0.96 (0.54-1.69) 0.77 (0.46-1.29) 0.53 (0.30-0.93)
SEP* 1.00 0.66 (0.43-1.01) 0.64 (0.37-1.11) 0.90 (0.55-1.46) 0.87 (0.55-1.35) 0.53 (0.33-0.86)
BMI™ 1.00 0.67 (0.42-1.07) 0.64 (0.36-1.15) 1.00 (0.59-1.69) 0.88 (0.54-1.42) 0.61 (0.36-1.03)
Physical health functioning™ 1.00 0.73 (0.45-1.19) 0.65 (0.35-1.20) 1.05 (0.61-1.81) 0.96 (0.58-1.60) 0.67 (0.39-1.17)

*Age and smoking adjusted.

Rate ratios (RRs and 95% Cl) adjusted for age, smoking, socioeconomic position (SEP), BMI and physical health functioning.
BMI, body mass index; Cl, confidence interval.

Discussion

This study examined the association of physical
activity with subsequent sickness absence spells of

different lengths among middle-aged municipal em-

ployees. We also examined whether these associa-
tions can be explained by SEP, BMI and physical
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health functioning. The main findings of the study
can be summarized as follows:

1. The volume of physical activity was weakly and
inconsistently associated with subsequent sick-
ness absence.

2. Those who were vigorously active systematically
had reduced risk of subsequent sickness absence,
whereas moderately intensive activity with the
same volume did not reduce the risk.

3. Conditioning exercisers had the lowest risk of
subsequent sickness absence.

4. The associations were similar in both shorter
and longer sickness absence spells and among
men and women.

5. The association found could partly be explained
by SEP, BMI and physical health functioning.

Previous studies have found only relatively weak
associations between physical activity and sickness
absence (Eriksen & Bruusgaard, 2002; van Amels-
voort et al., 2006). Our study also found relatively
weak and inconsistent associations between the vo-
lume of physical activity and sickness absence, but
after the intensity of physical activity was taken into
account, a clear difference was seen between the
moderate and vigorous activity groups. One previous
study from the Netherlands considered both the
volume and intensity of physical activity with regard
to sickness absence (Proper et al., 2006), indicating
also that vigorous physical activity is associated with
reduced sickness absence. In addition, we found that
the conditioning group had the fewest sickness spells.
Other studies, using various methods, also suggest
that vigorous physical activity or sports participation
is associated with reduced sickness absence (van den
Heuvel et al., 2005; Jans et al., 2007).

There is some indication from previous studies
that the association of physical activity and sickness
absence may be dependent on the length of the
absence (van den Heuvel et al., 2005; Christensen et
al., 2007). In the present study the associations were
similar in both the shorter and longer absences. The
adjustments attenuated the associations quite simi-
larly in the shorter and longer absences. We also
examined very short spells (using a cut-off point of 3
days which is the maximum of sick days without a
medical certificate), and the associations were nearly
the same as in spells of under 15 days (no data
shown).

The associations found were quite similar in both
genders, although stronger among men. The results
suggest that it is important, especially for women, to
participate in vigorous physical activity. However,
only a third of the women in the present study
reported vigorous physical activity, whereas almost
half of the men were vigorously active with enough
volume.
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We also examined whether SEP, BMI and physical
health functioning explains the association between
physical activity and sickness absence. SEP only
slightly explained the associations of the vigorously
active groups among men. Some of the associations
could be explained by baseline differences in BMI,
especially among women. BMI explained about half
of the associations found. Among men, BMI only
slightly explained the associations. Physical health
functioning attenuated the associations even further.
Among women, physical health functioning ex-
plained about half of the associations found, similar
to the situation with BMI in shorter absences. In
longer absence spells, two thirds of the associations
found were explained by baseline functioning among
women. Among men, physical health functioning
attenuated the association of the vigorously active
group, similar to the situation with previous adjust-
ments. Clearly more physical health functioning
attenuated the association of very active vigorous
group, explaining about half of the association in
shorter spells and almost fully the association in
longer spells. Physical health functioning explained
about half of the association in shorter spells and
about one-fourth in longer spells between the con-
ditioning group and the inactive group.

The reasons why physically active persons have
less sickness absence remain partially unknown. Our
results suggest that the physically active have better
physical health functioning and, partly for this rea-
son, fewer sickness absences. A study undertaken in
the Netherlands concluded that the majority of lower
sickness absences among the physically active is due
to fewer musculo-skeletal disorders (van Amelsvoort
et al., 2006), which may hold especially in longer
absences. In Finland about two-thirds of the sickness
benefit periods, corresponding to longer absences in
this study, are due to musculo-skeletal disorders in
these age groups (Social Insurance Institution, 2006).
Unfortunately, we do not have information on the
diagnoses for sickness absence and therefore cannot
know the underlying sicknesses or disorders that
might explain the differences between physical activ-
ity groups.

Among men, those reporting very high volumes of
moderately intensive activity were at even higher risk
of shorter-sickness absence than their inactive coun-
terparts. These men may have had some health
problems and tried to keep fit or improve their health
by taking brisk walks or other moderately intensive
activities. Similarly, among women those who were
moderately active did not have fewer sickness ab-
sences than their inactive counterparts. We adjusted
for baseline health status by excluding participants
who reported any significantly restricting chronic
condition or disability. This exclusion slightly atte-
nuated the association, as expected. By adjusting for



baseline physical health functioning, the associations
were attenuated, which suggests that there were
health differences at baseline. However, by adjusting
for physical health functioning there is a possibility
of over adjustment when the outcome variable is
sickness absence, which is likely to reflect functional
health.

Among middle-aged and ageing people, walking
and brisk walking are the most common forms of
physical activity. Moderately intensive activities such
as biking to work or walking for pleasure offer health
benefits if carried out regularly and often enough
(Fogelholm et al., 2005), but our study suggest that
this may not necessarily lead to lower sickness
absence rates. In a study in Norway on nurses’ aides
(Eriksen & Bruusgaard, 2002) weekly brisk walks
predicted fewer over 14-day sickness absences. In a
study in the Netherlands (Proper et al., 2006), those
meeting the recommendations for moderately inten-
sive activity did not have fewer sickness absences,
similar to the situation in our study.

The association between physical activity and
sickness absence might be age related. In previous
studies the age distribution has been broad ranging
from young to near retirement age employees (Ja-
cobson & Aldana, 2001; Eriksen & Bruusgaard,
2002; van den Heuvel et al., 2005; Proper et al.,
2006; van Amelsvoort et al., 2006; Jans et al., 2007;
Kyroldinen et al., 2008) and the analyses have not
concentrated on specific age groups. In this study, the
cohort consisted of 40-60-year-old employees and
age was adjusted for in all analyses. Therefore, the
results of this study should not be generalized to
younger employees.

Working conditions such as the physical strenu-
ousness of work have been in the interest of some
previous studies on physical activity and sickness
absence (van den Heuvel et al., 2005; Proper et al.,
2006), but were not included in this study. While
working conditions are potential risk factors for
sickness absence, their associations with physical
activity are negligible in these data (Lallukka et al.,
2004).

The strengths of our study are its register-based
data on sickness absence and a prospective design
with a relatively large sample of both female and
male employees. Information on physical activity at
baseline was based on self-reports that may have
affected the exact estimation of the true physical
activity level. However, quantitative retrospective
surveys have been shown to measure physical activity
in population studies with sufficient accuracy (La-
porte et al., 1985). The proportion of physically
inactive persons (under the minimum of current
physical activity recommendations) was somewhat
lower in our study (about one-fourth inactive) than
in the general population in Finland (about one-third

Physical activity & sickness absence

inactive) (Fogelholm et al., 2007). This is probably
due to the use of different questions and the fact that
the majority of participants reported physical activity
on the borderline of recommendations. However, the
proportional differences may also have been due to
this cohort of municipal employees not including
people outside working life. The exclusion of parti-
cipants with chronic conditions slightly affected the
proportions. Cross-tabulating physical activity with
BMI and physical health functioning confirms that
inactivity is clearly more common among the obese,
overweight and those with poorer physical health
functioning, and also vice versa, i.e. among those
with good functioning and normal weight, vigorous
physical activity is more common. These findings
support the use of our physical activity measure.

Perspectives

The health related consequences of physical inactiv-
ity among aging employees have only seldom been
studied in Finland or other Western countries. We
examined the associations between physical activity
and sickness absence using a large prospective data-
set and searched for potential explanatory factors for
these associations among middle-aged female and
male municipal employees. Our study provides novel
evidence for the association between physical activity
and sickness absence. Our results suggest that those
who participate in vigorous physical activity have
less sickness absence. However, there are limitations
in our study that affect the generalizability of these
results. Participants were 40-60 years old public
sector employees who are predominantly women.
Those with considerably restricting chronic condi-
tion or disability were excluded from the study.
Furthermore, those who take part in vigorous phy-
sical activity may partly be a selected group as
regards their baseline health functioning and they
may lead an overall healthy lifestyle. In the future,
longitudinal studies and randomized intervention
trials are needed to find out whether changes can
be achieved in physical activity among the less active
employees that are large enough to affect sickness
absence rates.

Key words: physical activity, sickness absence, func-
tioning, working conditions.

Acknowledgements

The study was supported by grants from the Ministry of
Education, Yrjo Jahnsson Foudation, Juho Vainio Founda-
tion, Academy of Finland (#210435, #1121748) and the
Finnish Work Environment Fund (#106066).

197



Lahti et al.
References

Ainsworth BE, Haskell WL, Whitt MC,
Irwin ML, Swartz AM, Strath SJ,
O’Brien WL, Bassett DR Jr, Schmitz
KH, Emplaincourt PO, Jacobs DR Jr,
Leon AS. Compendium of physical
activities: an update of activity codes
and MET intensities. Med Sci Sports
Exerc 2000: 32: S498-S504.

Alexanderson K, Norlund A., eds.
Sickness absence: causes,
consequences, and physicians’ sickness
certification practice. A systematic
literature review by the Swedish
Council on Technology Assessment in
Health Care (SBU). Scand J Public
Health Suppl 2004: 63: 3-263.

Aromaa A, Koskinen S. Health and
functional capacity in Finland.
Baseline results of the Health 2000
health examination survey.
Publications of National Public Health
Institute 2004: Series B 12.

Christensen KB, Lund T, Labriola M,
Bultmann U, Villadsen E. The impact
of health behaviour on long term
sickness absence: results from
DWECS/DREAM. Ind Health 2007:
45: 348-351.

Eriksen W, Bruusgaard D. Physical
leisure-time activities and long-term
sick leave: a 15-month prospective
study of nurses’ aides. J Occup Environ
Med 2002: 44: 530-538.

Fogelholm M, Paronen O, Miettinen M.
Physical activity — a possibility for
welfare policy. The state and develop-
ment of health-enhancing physical
activity in Finland. Rep Ministry Social
Affairs Health 2007: 1: 11-13.

Fogelholm M, Suni J, Rinne M, Oja P,
Vuori 1. Physical activity pie; a
graphical presentation integrating
recommendations for fitness and
health. J Phys Activ Health 2005: 2:
391-396.

Gardner W, Mulvey EP, Shaw EC.
Regression anlyses of counts and rates:
poisson, overdispersed poisson, and
negative bionomial models. Psychol
Bull 1995: 118: 392-404.

Goldberg JH, King AC. Physical activity
and weight management across the
lifespan. Annu Rev Public Health 2007:
28: 145-170.

Haskell WL, Lee IM, Pate RR, Powell
KE, Blair SN, Franklin BA, Macera
CA, Heath GW, Thompson PD,
Bauman A. Physical activity and public
health: updated recommendation for
adults from the American College of
Sports Medicine and the American
Heart Association. Med Sci Sports
Exerc 2007: 39: 1423-1434.

Huang Y, Macera CA, Blair SN, Brill PA,
Kohl HW, Kronenfeld JJ. Physical
fitness, physical activity, and functional

198

limitation in adults aged 40 and older.
Med Sci Sports Exerc 1998: 30: 1430-
1435.

Jacobson BH, Aldana SG. Relationship
between frequency of aerobic activity
and illness-related absenteeism in a
large employee sample. J Occup
Environ Med 2001: 43: 1019-1025.

Jans MP, van den Heuvel SG,
Hildebrandt VH, Bongers PM.
Overweight and obesity as predictors of
absenteeism in the working population
of the Netherlands. J Occup Environ
Med 2007: 49: 975-980.

Kesdniemi YK, Danforth Jr E, Jensen
MD, Kopelman PG, Lefebvre P,
Reeder BA. Dose-response issues
concerning physical activity and
health: an evidence-based symposium.
Med Sci Sports Exerc 2001: 33: S351-
S358.

Kivimdki M, Vahtera J, Thomson L,
Griffiths A, Cox T, Pentti J.
Psychosocial factors predicting
employee sickness absence during
economic decline. J Appl Psychol 1997:
82: 858-872.

Kujala UM, Kaprio J, Sarna S,
Koskenvuo M. Relationship of leisure-
time physical activity and mortality:
the Finnish twin cohort. JAMA 1998:
279: 440-444.

Kyréldinen H, Hikkinen K, Kautiainen
H, Santtila M, Pihlainen K, Hidkkinen
A. Physical fitness, BMI and sickness
absence in male military personnel.
Occup Med (London) 2008: 58: 251—
256.

Laaksonen M, Aittoméiki A, Lallukka T,
Rahkonen O, Saastamoinen P,
Silventoinen K, Lahelma E. Register-
based study among employees shows
small non-participation bias in health
surveys and check-ups. J Clin
Epidemiol 2008a: 61: 900-906.

Laaksonen M, Martikainen P, Rahkonen
O, Lahelma E. Explanations for gender
differences in sickness absence:
evidence from middle-aged municipal
employees from Finland. Occup
Environ Med 2008b: 65: 325-330.

Laaksonen M, Piha K, Martikainen P,
Rahkonen O, Lahelma E. Health-
related behaviours and sickness
absence from work. Occup Environ
Med 2008c, in press.

Laaksonen M, Sarlio-Lahteenkorva S,
Leino-Arjas P, Martikainen P,
Lahelma E. Body weight and health
status: importance of socioeconomic
position and working conditions. Obes
Res 2005: 13: 2169-2177.

Lahelma E, Martikainen P, Rahkonen O,
Roos E, Saastamoinen P. Occupational
class inequalities across key domains of
health: results from the Helsinki Health

Study. Eur J Public Health 2005: 15:
504-510.

Lallukka T, Sarlio-Lihteenkorva S, Roos
E, Laaksonen M, Rahkonen O,
Lahelma E. Working conditions
and health behaviours among
employed women and men: the
Helsinki health study. Prev Med 2004:
38: 48-56.

LaPorte RE, Montoye HJ, Caspersen CJ.
Assessment of physical activity in
epidemiologic research: problems and
prospects. Public Health Rep 1985:
100: 131-146.

Mikinen T, Borodulin K, Laatikainen T,
Fogelholm M, Prittdld R. Twenty-
five year socioeconomic trends in
leisure-time and commuting physical
activity among employed Finns.
Scand J Med Sci Sports 2008: 19:
188-197.

North FM, Syme SL, Feeney A, Shipley
M, Marmot M. Psychosocial work
environment and sickness absence
among British civil servants: the
Whitehall 1T study. Am J Public Health
1996: 86: 332-340.

Parkkari J, Kannus P, Natri A,
Lapinleimu I, Palvanen M, Heiskanen
M, Vuori I, Jarvinen M. Active living
and injury risk. Int J Sports Med 2004:
25: 209-216.

Piha K, Martikainen P, Rahkonen O,
Roos E, Lahelma E. Trends in
socioeconomic differences in
sickness absence among Finnish
municipal employees 1990-99.

Scand J Public Health 2007: 35: 348—
355.

Proper KI, van den Heuvel SG, De
Vroome EM, Hildebrandt VH, Van der
Beek AJ. Dose-response relation
between physical activity and sick
leave. Br J Sports Med 2006: 40: 173—
178.

Sandvik L, Erikssen G, Thaulow E. Long
term effects of smoking on physical
fitness and lung function: a
longitudinal study of 1393 middle aged
Norwegian men for seven years. BMJ
1995: 311: 715-718.

Social Insurance Institution. Health
insurance statistics 2005 (In Finnish).
Helsinki: Social Insurance Institution,
2006.

Theorell T, Oxenstierna G, Westerlund
H, Ferrie J, Hagberg J, Alfredsson L.
Downsizing of staff is associated with
lowered medically certified sick leave
among female employees. Occup
Environ Med 2003: 60: €9.

Vahtera J, Kivimaki M, Koskenvuo M,
Pentti J. Hostility and registered
sickness absences: a prospective study
of municipal employees. Psychol Med
1997: 27: 693-701.



Physical activity & sickness absence

van Amelsvoort LG, Spigt MG, Swaen van den Heuvel SG, Boshuizen HC, Ware JE, Kosinski M, Keller SD. SF-36
GM, Kant I. Leisure time physical Hildebrandt VH, Blatter BM, Ariens GA, physical and mental component
activity and sickness absenteeism; a Bongers PM. Effect of sporting activity summary measures: a user’s manual.
prospective study. Occup Med on absenteeism in a working population. Boston, MA: The Health Institute,
(London) 2006: 56: 210-212. Br J Sports Med 2005: 39: el5. New England Medical Center, 1994.

199



