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Abstract

Objectives: This study evaluated the effect of a 12-month physical exercise intervention accompanied by a 12-month follow-
up evaluating stress symptoms (SS), mental resources (MR) and cardiorespiratory fitness (CRF) in healthy, working adults.
We hypothesized that the stress symptoms would decrease and mental resources would increase during the intervention
and that these results are associated with changes in CRE. Material and Methods: The study group included healthy adults
(N = 371). Three hundred thirty eight participants (212 women, 126 men) were allocated in the exercise group and 33 in
the control group (17 women and 16 men). For the analysis, the exercise group was divided into subgroups according to
the baseline SS and MR. Stress symptoms and MR were measured using the Occupational Stress Questionnaire. Results:
During the 12-month exercise intervention, SS decreased by 16% (p < 0.0001), MR increased by 8% (p < 0.0001) and CRF
increased by 7% (p < 0.0001) in the exercise group, while no changes occurred in the control group (ANCOVA, p < 0.01).
In the exercise group, the results (SS, MR, and CRF) remained improved during the follow-up. There was a positive corre-
lation between the change in SS and the change in CRF (r = 0.19, p < 0.01). In the subgroup having the highest SS at base-
line, SS during the intervention decreased most (26%) (ANCOVA, p < 0.0001). Conclusions: One year physical exercise
intervention improved mental well-being among working adults and this was associated with an improvement in cardiore-
spiratory fitness. The positive changes remained after the 12-month follow-up.

Key words:
Stress, Exercise, Cardiorespiratory fitness, Leisure time physical activity, Mental resources, Working adults

Received: June 16, 2014. Accepted: August 8, 2014.

Corresponding author: O. Kettunen, Sports Institute of Finland, Department of Health and Exercise, 19120 Vieruméki, Finland (e-mail: oili. kettunen@vierumaki.fi).

Nofer Institute of Occupational Medicine, LddZ, Poland

157


http://dx.doi.org/10.13075/ijomeh.1896.00263
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

158

ORIGINAL PAPER 0. KETTUNEN ET AL,

INTRODUCTION

Physical activity is associated with increased well-be-
ing [1,2]. Physical activity can modify response to psy-
chological stressors [3-6]. An association between emo-
tional well-being and regular physical activity exists and
is evident in people who exercise regularly [2,7]. Several
studies report that depressive symptoms decrease with in-
creased exercise [8-12]. Exercise that one enjoys decreas-
es stress symptoms and depression and raises emotional
well-being [13]. Recent studies investigating psychological
well-being suggest that a high level of cardiorespiratory
fitness (CRF) is associated with better psychological well-
being [14,15], but direct evidence for this remains incon-
clusive. Simultaneous investigations into the relationship
of both self-reported physical activity and cardiorespira-
tory fitness with mental health is also unsettled [16].
Occupational health research has directed more atten-
tion towards the role of employee well-being in individual
and organizational outcomes [17]. Work and employment
play an important role in relation to mental health [18],
and poor mental health constitutes a great threat to em-
ployees’ ability to work [19]. Coping methods to recover
from demanding work periods are important to protect
workers’ health and long term well-being [20]. Leisure ac-
tivities that offer the opportunity to recover from job stress
and to restore one’s resources are important for maintain-
ing one’s well-being [21]. The conservation of resources
(COR) theory [19] offers a theoretical perspective about
the recovery from job stress. It serves as a general model
on stress, health and well-being. Resources are objects,
personal characteristics and energies that are either val-
ued for survival, directly or indirectly, or serve as means of
achieving these resources [22]. If an individual’s resourc-
es are lost or if no resources are gained after resources
have been invested, stress will occur and well-being will
suffer [20].

The aim of this study was to investigate the effect of
a 12-month exercise-training program with a moderate
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volume and a low intensity on stress symptoms, mental re-
sources and cardiorespiratory fitness of healthy, working
adults. Stress symptoms and mental resources were mea-
sured using the Occupational Stress Questionnaire (OSQ).
The stability of the results was evaluated after a 12-month
follow-up. We hypothesized that exercise intervention,
which results in increased cardiorespiratory fitness, would
decrease stress and increase mental resources.

MATERIAL AND METHODS

Subjects

The study group comprised 371 employees, who were
recruited from small and medium-sized companies in
Southern Finland. The local entrepreneur associations
and occupational health care centers helped with the re-
cruitment process. The inclusion criteria were: healthy —
defined as no permanent medication; aged 20-60 (mean
age, women: 44 years, men: 42 years); no contraindica-
tions against walking exercise (Table 1). The participants
were divided into exercise and control groups, so that ap-
proximately 10% of the participants would comprise the
control group. The controls were from the same compa-
nies as the intervention participants, but they came from
a different department, which separated them from the in-
tervention. The participants of the control group were se-
lected so that there would be approximately as many men
as women and an even difference in skilled and unskilled
workers. They were similar age as the exercise group and
their leisure time physical activity (LTPA) at baseline did
not differ from that of the exercise group.

The exercise group consisted of 338 participants (85 un-
skilled and 253 skilled workers; 212 women and 126 men)
and the control group of 33 participants (19 unskilled
and 14 skilled workers; 17 women and 16 men). Unskilled
work was kitchen-, cleaning- and construction work.
Skilled work was teaching-, journalism-, bank and insur-
ance work. No differences were reported in the level of
education between the exercise group and the control
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Table 1. Subject characteristics of the exercise intervention group and the control group

Variable EXF;ICE%%%O)UP Co(nI\tIr(;l gg(;up p

Women/men (n) 212/126 17/16
Age (year) (M+SD) 45.0%8.8 41.0£6.9 0.357
Weight (kg) (M£SD) 76.0%153 81.0=12.6 0.104
Height (cm) (M=SD) 170.0+8.7 169.0+8.3 0.403
Body mass index (M+SD) 26.1+4.4 274+4.0 0.693
MET/h/week (M£SD) 8.2+8.7 77115 0.398
Use of alcohol (doses/week) (M+SD) 7.7%10.5 8.7x11.0 0.565
Current smoker (%) 21.0 12.0 0.816
Level of education (%) 0.171

low 38.0 50.0

moderate 40.0 20.0

high 22.0 30.0

M - mean; SD - standard deviation.
MET - metabolic equivalent.

group. The mean distance to work was 13.4 km and major-
ity of the participants used their cars (83%). Only 17% of
the participants walked or cycled to work.

During the study, number of the participants included
in the measurements in exercise group was: at the base-
line, 338 participants; at 4-months, N = 276 (82%);
at8-months, N = 306 (91%); at 12-months, N = 306 (91%);
and at 24-months, N = 178 (53%). Participation in the
measurements of the control group was: at the baseline,
N = 33; at 4-months, N = 29 (88%); at 8-months, N = 27
(82%); at 12-months, N = 28 (85%); and at 24-months,
N = 28 (85%). The study protocol was approved by the
Ethical Committee of the Pirkanmaa Hospital District.

Study design

The exercise group underwent a 12-month exercise pro-
gram, which contained 2-days training camps at the Sport
Institute of Finland, at baseline, 4-, 8-, 12- and 24-months.
The training camps contained measurements (weight,
height, fat percentage, bicycle ergometer test, muscle-
and flexibility tests and questionnaires). The participants

were supervised and exercised in a group. They took part
in lessons about health related issues, such as physical fit-
ness and muscle care. The persons in the exercise group
formed groups of 15-20 persons within the same company
and each group had a coach (a physiotherapist or an exer-
cise instructor). During the whole intervention, the same
coach guided the particular group.

Between training camps, the exercise program contained
one to 2 supervised exercise sessions in a group per
month and 3-5 unsupervised exercise sessions per week
(mainly by walking, skiing and biking). Every participant
had an individualized exercise program based on the es-
timated oxygen uptake (VO, ). During the exercise,
the mean heart rate was mainly at the moderate level,
mainly 60-80% of the participant’s estimated maximal
heart rate. Exercise intensity was monitored with Polar
heart rate microcomputers (Polar Electro, Kempele,
Finland). The exercises amount and intensity between
training camps were recorded with personal, web-based,
exercise diaries. The coach viewed the content of the
exercise diary twice-a-month, and if needed gave more
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specific information concerning the exercise programs
for the following weeks. After a 12-month supervised ex-
ercise program, there was a 12-month follow-up without
exercise coaching. This evaluated the possible stability of
the results observed during the intervention. The control
group had no supervised exercise or program, but both
the intervention and the control group participated in all
the measurements during the same time points (base-
line, 4-, 8-, 12-, and 24-month).

Life style questionnaire

Information on the use of alcohol and tobacco products,
and leisure time physical activity habits was obtained at
the baseline and after 12 months by the use of a question-
naire. Exercise amount and intensity between training
camps were also evaluated with personal exercise diaries
using the Internet. At baseline, 23% of the exercise group
were current smokers and there were no changes in smok-
ing or alcohol use habits during the intervention (Table 1).
The weekly leisure time physical activity (LTPA) was de-
termined using 3 questions concerning frequency, dura-
tion and intensity of the exercise [23]. The LTPA was de-
termined from responses to a single question with 10 cat-
egories: (A) less physical activity than once a month or not
at all; (B) at least once a month, but less than once a week;
(C) once a week; (D) 2 times a week; (E) 3 times a week;
(F) 4 times a week; (G) 5 times a week; (H) 6 times a week;
(I) 7 times a week; (J) at least 7 times a week, how many?
The duration of each PA session was established by ask-
ing a single question with 8 categories: (A) at most
10 min, (B) 11-20 min, (C) 21-30 min, (D) 31-40 min,
(E) 41-50 min, (F) 51-80 min, (G) 81-90 min,
(H) more than 90 min. Information on the intensity of the
PA was obtained by asking a single question - My PA in-
tensity is average: (A) walking, (B) light jogging, (C) run-
ning, (D) high speed running.

According to the answers, we calculated the metabol-
ic equivalent (MET) h/week values (LTPA times per
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week X duration X intensity) (Table 1). One MET repre-
sents the approximate rate of VO, consumption of a seat-
ed individual at rest, which is 3.5 ml O /kg/min [24,25].

Cardiorespiratory fitness (VO, )

Maximal oxygen uptake was extrapolated indirectly on
the basis of an electrically braked bicycle ergometer (Er-
goline 800S, Ergoline, Berlin, Germany) test (pedal rate
of 60 rpm) using 3 submaximal loads. The lowest submaxi-
mal load was calculated to produce a heart rate of approx-
imately 120 beats per minute and the highest submaximal
load approximately 85% of age-adjusted maximal heart
rate. The age-adjusted maximal heart rate was derived
from the established reference values [26], and maximal
oxygen uptake was extrapolated from the maximal heart
rate. The same individual workloads that were used at
the baseline test were used during the follow-up tests. In
the case of lower heart rates at the highest load, the addi-
tional 4th work load was used to increase the heart rate to
the expected level.

Stress symptom index
Occupational Stress Questionnaire (OSQ) is a widely used
method in occupational health to assess characteristics and
stress factors of work and stress reactions of employees in
Finnish companies [27]. The Questionnaire has been inves-
tigated in several research projects of the Finnish Institute
of Occupational Health since 1977 [27,28]. The validity of
the stress question of OSQ has been studied and there is
an association between psychological symptoms and mental
resources [29]. The Stress Symptom Index (SSI) was calcu-
lated using sum scales from the questions measuring stress
and satisfaction with work and life. It is allowed to calculate
sum scores within a specific theme of OSQ [27].
The SSI was calculated from 4 questions with 5 ca-
tegories [29]:
A. Stress was the situation when a person feels tense,
restless, nervous, anxious or is unable to sleep at night
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because his/her mind is troubled all the time. Do you
feel that kind of stress these days? Answers (Likert-
scale: 1-5 points): (1) not at all, (2) only a little, (3) to
some extent, (4) rather much, (5) very much.

B. What is your health state compared to that of other
people of your age? Answers (Likert-scale: 1-5 points):
(1) very good, (2) rather good, (3) average, (4) rather
poor, (5) very poor.

C. How satisfied are you with your present work? Answers
(Likert-scale: 1-5 points): (1) very satisfied, (2) rather
satisfied, (3) neither satisfied nor dissatisfied, (4) rather
dissatisfied, (5) very dissatisfied.

D.How satisfied are you with your present life? Answers
(Likert-scale: 1-5 points): (1) very satisfied, (2) rather
satisfied, (3) neither satisfied nor dissatisfied, (4) rather
dissatisfied, (5) very dissatisfied.

The higher the SSI sum scale, the higher the stress level

and the lower the SSI sum scale, the lower the stress level.

At the baseline, for the purpose of analyses the partici-

pants were categorized into 4 subgroups according to their

stress symptoms.

Mental resource index

Mental resource index (MRI) was calculated using sum

scale from 3 questions with 5 categories [29]:

A.Have you been active and energetic lately? Answers
(Likert-scale: 1-5 points): (1) constantly, (2) rather of-
ten, (3) now and then, (4) rather seldom, (5) not at all.

B. Do you feel yourself capable and confident? Answers
(Likert-scale: 1-5 points): (1) constantly, (2) rather of-
ten, (3) now and then, (4) rather seldom, (5) never.

C. Do you think you have done your daily tasks well late-
ly? Answers (Likert-scale: 1-5 points): (1) constantly,
(2) rather often, (3) now and then, (4) rather seldom,
(5) not at all.

Low MRI sum scale means high mental resources, and

high MRI sum scale means low mental resources. The MRI

has been used earlier [27]. For the purpose of analyses,

at the baseline the participants were categorized in-
to 3 subgroups according to their mental resources.

STATISTIC

Statistical analyses were run by SPSS (Statistical Package
for Social Sciences, version 19.0) software. The normal-
ity of the variables was tested and in the case of abnor-
mal distributions logarithm transformations were applied.
After the test of normality, repeated measures ANOVA
was 1st performed for the intervention and control groups.
TrialXgroup (intervention/control) interaction in repea-
ted measures ANOVA was used separately for the inter-
vention (0-month/4-months/8-months/12-months) and
the follow-up (0-month/24-months) samples. In the case
of significant ANOVA, age, gender and BMI were used
as covariates (ANCOVA). A paired t-test using Bonfer-
roni’s correction within the intervention or control group
was done as a post-hoc test. Similarly, the difference be-
tween subgroups was analysed by ANOVA and ANCOVA
followed by a paired t-test using Bonferroni’s correction
as a post-hoc test. Correlations were calculated with Pear-
son’s correlation. There were no statistically significant
differences in the results between the genders or skilled/
unskilled workers, therefore, the results are presented
combined.

RESULTS

Stress symptom index

The stress symptom index (SSI) decreased by 16%
(p < 0.0001) in the exercise group, but no change was
observed in the control group (ANCOVA, trialXgroup
interaction using age, sex and BMI as covariates during in-
tervention, p = 0.001 and between baseline vs. 24 months,
p = 0.004). In the exercise group, the SSI decreased
during the exercise program by 10% (p < 0.0001) af-
ter 4 months, by 15% (p < 0.0001) after 8 months, and
by 16% (p < 0.0001) after 12 months. After the 12-month
follow-up, SSI were still decreased by 13% (p < 0.0001)
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compared to the baseline (Table 2). In the control group
there was no positive change in SSI during the interven-
tion or the follow-up.

The subgroup having the most stress symptoms at base-
line — the SST subgroup 4 (sum points: 18-30, N = 59), de-
creased their SSI most during the intervention (ANOVA
for subgroups, p < 0.0001), i.e.: by 14% (p < 0.0001) af-
ter 4 months, by 22% (p < 0.0001) after 8 months, and
by 26% (p < 0.0001) after 12 months. After the 12-month
follow-up, totalling 24 months, SSI was still decreased
by 21% (p < 0.0001) compared to the baseline. During
the intervention, the SSI subgroup 3 (sum points: 15-17,
N = 104) decreased their SSI by 16% (p < 0.0001) af-
ter 4 months, by 20% (p < 0.0001) after 8 months, and
by 18% (p < 0.0001) after 12 months.

After the 12-month follow-up, SSI was decreased by 13%
(p < 0.0001) compared to the baseline. The SSI sub-
group 2 (sum points: 12-14, N = 103) decreased their SSI
by 7% (p < 0.0001) after 4 months, by 13% (p < 0.0001)
after 8 months, by 14% (p < 0.0001) after 12 months and
after the 12-month follow-up, SSI remained decreased
by 8% (p = 0.045). The SSI subgroup 1 (sum points: 6-11,
N = 72), with the lowest stress symptoms at baseline, had
no changes in SSI during the intervention or the follow-
up (Figure 1). The change in stress symptoms between the
exercise group and the control group during intervention
(baseline vs. 12-month) was p < 0.0001 and after the fol-
low-up (baseline vs. 24-month) it was p = 0.004.

Mental resources

The mental resource increased by 8% in the exercise
group, while no significant changes occurred in the con-
trol group (ANCOVA during intervention, p = 0.001,
and between baseline and 24 months, p = 0.008). Among
the exercise group, MRI increased by 5% (p = 0.015)
after 4 months, by 8% (p = 0.001) after 8 months, and
by 8% (p < 0.0001) after 12 months. After the follow-up
at 24 months, MRI was still increased by 5% (p = 0.031)
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Stress index

0-month 4-month 8-month 12-month 24-month
During intervention After the follow-up

—4— subgroup T —i— subgroup 2 —— subgroup3  —&— subgroup 4

% p < 0.001.

At baseline, the participants were categorized into 4 subgroups ac-
cording to their stress symptoms: subgroup 1 had 611 sum points,
subgroup 2 had 12-14 sum points, subgroup 3 had 15-17 sum points
and subgroup 4 had 18-30 sum points at the baseline.

Fig. 1. Stress symptoms according to the subgroups during
the exercise intervention and follow-up (24-month)

compared to the baseline (Table 2). In the control group,
there was no positive change in MRI during the interven-
tion or follow-up (Table 2).

The mental resource index subgroup 3 (sum points: 7-15,
N = 117), having the lowest mental resources at base-
line, increased their MRI by 12% (p < 0.0001) af-
ter 4 months, by 16% (p < 0.0001) after 8§ months, and
by 18% (p < 0.0001) after 12 months. After the 12-month
follow-up, MRI remained increased by 18% (p < 0.0001)
compared to the baseline. The MRI subgroup 2 (sum
points 6, N = 126) increased their MRI by 6% (p = 0.021)
after 12 months, but after the follow-up the MRI was
at the same level as it was at the baseline (Figure 2).

Cardiorespiratory fitness (CRF)

The cardiorespiratory fitness improved by 7% in the exer-
cise group during the intervention. No significant changes
occurred in the control group (ANCOVA during inter-
vention, p < 0.0001, and between baseline vs. follow-up,
p = 0.015). The CRF improved in the exercise group
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Mental resources
©

0-month 4-month 8-month 12-month 24-month
During intervention After the follow-up

‘ —«— subgroup T —mm— subgroup2  —z— subgroup 3 ‘

*p < 0.01.

Fig. 2. Mental resources according to the subgroups during
the exercise intervention and follow-up

after 4 months by 4% (p < 0.0001), after 8 months by 6%
(p < 0.0001) and after 12 months by 7% (p < 0.0001), and
baseline vs. follow-up by 5% (p < 0.0001) (Table 2). Dur-
ing the intervention, the CRF did not change in the con-
trol group (p = 0.396, statistically insignificant) or during
the follow-up (p = 0.786, statistically insignificant). There
was a significant negative correlation between change
in SSI and change in VO,  (ml/kg/min) (r = -0.19,
p < 0.01). The change in MRI did not correlate with the
change in CRF (r = -0.064, p = 0.28). The change in car-
diorespiratory fitness between exercise group and control
group during the intervention (baseline vs. 12-month) was
p = 0.007 and after the follow-up (baseline vs. 24-month)
it was p = 0.040.

Leisure time physical activity (LTPA)

According to the internet-based exercise dia-
ries, the mean LTPA during the active year
was 19.5(=11.0) MET/h/week (h/week) and during the
follow-up year, 15.7 (£12.3) MET/h/week. According to
the questionnaire, the exercise group increased their self-
reported leisure time physical activity (LTPA), during the

intervention, by 71% (p = 0.016). The mean (SD) of LTPA
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increased from 8.3 (+8.8) MET/h/week at baseline to 13.7
(%45.2) MET/h/week at 12-month in the exercise group,
but the increase of LTPA did not correlate with the change
in SSI (r = 0.05, p = 0.33). 12-month LTPA of self-report-
ed questionnaires correlated with the LTPA of exercise
diaries (r = 0.200, p = 0.0001). The mean (SD) of LTPA
of the control group was at baseline 7.7 (+10.1) MET/h/
week, and at 12 months, it was 7.9 (£10.9) MET/h/week.

DISCUSSION

The present study demonstrated that a 12-month physi-
cal exercise intervention had a clear impact on the well-
being of the working adults. Stress symptoms of the ex-
ercise group decreased and mental resources, leisure
time physical activity as well as cardiorespiratory fitness
improved during the 12-month intervention, and these
positive changes remained after the follow-up year. The
improvements were the greatest among the persons who
at the baseline had the most stress symptoms and the least
mental resources.

Leisure-time physical activity increased and cardiorespi-
ratory fitness of the exercise group improved, gradually,
during the 12-month intervention. The decrease in stress
symptoms was associated with the improvement in mea-
sured CRE but not with the increase in self-reported LTPA.
However, the improvement of CRF did not correlate with
the improvement in mental resources even if mental re-
sources improved in the exercise group. In the previous
study of Kettunen et al. [30] both physical fitness and vol-
ume of LTPA were related with low stress and high mental
resources in a cross-sectional study of Finnish young men
(N = 831). Our results differ from the earlier studies report-
ing that physical activity, itself, rather than improvement in
cardiorespiratory fitness, seems to be effective in improv-
ing mental well-being, especially mental health symptoms
and mood [31,19] in employees [5] and the general popula-
tion [4,11,17]. Our results show that regular physical exer-
cise is important to mental well-being as long as it improves
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fitness, regardless of the quality or duration of PA. The dif-
ferences between the present study and some earlier stud-
ies might be, at least partly, caused by the different study
design (intervention vs. population sample) as well as dif-
ferences in measuring mental well-being and CRE

In our study, improvement in CRF was associated with the
decreased stress symptoms. According to a meta-analysis
of 73 studies by Jackson and Dishman [32], good CRF
helps recovery from stress. Good CRF was also associated
with psychological resources in a community sample [33].
The results are in accordance with the stress-buffering hy-
pothesis of exercise against stress [33,34]. The idea is that
good physical condition or improved fitness are likely to
facilitate the individual’s ability to deal with stress [4].

We investigated both self-reported LTPA (questionnaire
and exercise diary) and measured CRF several times dur-
ing the study instead of assessing either LTPA or CRF once
during the study. This is a major strength of our study. In
a critical review of the effectiveness of worksite physical
activity programs on physical activity, physical fitness and
health, Proper et al. [35] have underlined the importance
of implementation of worksite physical activity programs
to increase the level of physical activity. Our study sup-
ports this idea. Promoting and measuring cardiorespira-
tory fitness can motivate employees to adopt a more physi-
cally active lifestyle and strengthen their mental resour-
ces, and ability to cope with stress.

There were significant differences in changes in stress
symptoms, mental resources and cardiorespiratory fitness
between the exercise and control groups, during the inter-
vention period and after the follow-up year. It cannot be
ruled out, that additional factors could have improved the
work environment and affected well-being of the partici-
pants, but it is very improbable that other confounding fac-
tors occurred simultaneously at many different companies.
According to the questionnaires, the participants increased
their LTPA by 71% during the intervention. Both individu-
al exercise program and supervised exercise sessions were

planned to contain enough aerobic physical activity, which
could lead to the increased cardiorespiratory fitness and
would, therefore, improve coping with stress.

The current study has limitations. Because the participants
were recruited from the real-time, working life, we decid-
ed not to use randomization or matched pair controls, and
allocated approximately 10% of the participants to the
control group. Therefore, the size of the control group was
clearly lower than that of the exercise intervention group.
Also, the number of drop-outs was somewhat higher dur-
ing the follow-up, although the drop-out rate was low dur-
ing the 12-month intervention. In addition, there is a lack
of precise definition of psychological well-being, which
causes difficulties in comparison between the studies using
different estimates of mental well-being [36,37]. However,
our results were validated by the questions of OSQ.
Based on the current results, interventions in the work-
place that improve CRF could be suggested as a preventive
method for maintaining and improving mental well-being
of employees. Interventions may have long-term effects
for keeping people in working life [38]. Moreover, if inter-
ventions lead to changes in lifestyle, we expect long-term
effects on individual’s health [39]. Poor mental well-being
and elevated level of stress may cause sick leaves among
workers and increase health-related costs of companies.
Therefore, employers should be interested in paying more
attention to actions that may increase mental resources
and decrease stress symptoms of their employees. There
is a growing evidence to support the idea that workplace
well-being interventions may improve economical results
of the company [40].

CONCLUSIONS

The 12-month physical exercise intervention has decreased
stress symptoms and improved mental resources among
healthy working adults. This improvement was associated
with the heightened measured cardiorespiratory fitness.
The positive changes have remained after the 12-month
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follow-up. Importantly, the participants having the high-
est stress symptoms and the lowest mental resources, ben-
efitted from the intervention the most. This indicates that
a high level of stress symptoms and a low level of mental
resources can be used as selection criterion for exercise
interventions in the workplace.
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