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Do physical leisure time activities prevent fatigue?
A 15 month prospective study of nurses’ aides
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Objective: To test the hypothesis that physical leisure time activities reduce the risk of developing persistent
fatigue.
Methods: The hypothesis was tested in a sample that was homogeneous with respect to sex and
occupation, with a prospective cohort design. Of 6234 vocationally active, female, Norwegian nurses’
aides, not on leave because of illness or pregnancy when they completed a mailed questionnaire in 1999,
5341 (85.7%) completed a second questionnaire 15 months later. The main outcome measure was the
prevalence of persistent fatigue—that is, always or usually feeling fatigued in the daytime during the
preceding 14 days.
Results: In participants without persistent fatigue at baseline, reported engagement in physical leisure time
activities for 20 minutes or more at least once a week during the three months before baseline was
associated with a reduced risk of persistent fatigue at the follow up (odds ratio = 0.70; 95% confidence
interval 0.55 to 0.89), after adjustments for age, affective symptoms, sleeping problems, musculoskeletal
pain, long term health problems of any kind, smoking, marital status, tasks of a caring nature during
leisure time, and work factors at baseline.
Conclusion: The study supports the hypothesis that physical leisure time activities reduce the risk of
developing persistent fatigue.

ersistent fatigue is a common complaint, with a
prevalence of 15–20% in the general population.1 2 It
may have a strong negative effect on functional ability
and quality of life.3 4 In a study of Norwegian nurses’ aides,
the 15% with persistent fatigue had a 73% increased risk of
becoming sick listed during the next three months, after
adjustments for affective symptoms, sleeping problems,
musculoskeletal pain, demographic characteristics, tasks of
a caring nature during leisure time, and work factors.4
Persistent fatigue is a non-specific symptom, which may
accompany physical diseases, psychiatric disorders, sleep
disturbance, and pregnancy.1 5–9 It has also been associated
with psychosocial stress at work and in private life.6 10 The
biological basis of persistent fatigue is often unclear, even
when it appears in connection with clear cut somatic diseases
such as cancer.11
Cross sectional studies have shown an association between
physical inactivity and the prevalence of persistent fatigue.1 6 12 In a national probability sample of 25–74 year olds
in the United States, those who were physically inactive were
more than twice as likely to report frequently feeling tired or
worn out as those who were physically active.1 In 4318 male
Israeli industrial employees, those who participated in
physical activity less than once a week had a 1.7-fold higher
prevalence of ‘‘frequent fatigue’’ than those who engaged in
physical activity at least once a week.12 Of 123 women from
Toronto, Canada who suffered from fatigue, one third
attributed their fatigue to lack of exercise.6 However, the
cross sectional design of these studies makes it difficult to say
whether the associations are due to effects of exercise or to
the fact that fatigued subjects may be less inclined to
participate in physical activities. In the only prospective
epidemiological study in this field, a study of a mixed
working population in the Netherlands, Bültman and coworkers13 found that low physical activity during leisure time
was a predictor of fatigue, but only in men. Recent

experimental studies have shown that physical exercise
under certain circumstances may have a positive effect on
people’s perceived level of vigour and energy.14–16 In a
repeated measures design, Hansen et al14 found that
10 minutes of ergometer cycling with moderate effort had
an immediate and positive effect on the level of vigour. In
two clinical trials,15 16 one of which was randomised,16 Dimeo
et al found that cancer patients who had carried out an
endurance training programme in association with high dose
chemotherapy and peripheral blood stem cell transplantation
were less likely to report feeling fatigue with usual daily
activities15 and less likely to report increased fatigue scores16
than patients who did not train.
The aim of this study was to test the hypothesis that
physical leisure time activities reduce the risk of developing
persistent fatigue.

METHODS
Design
The study had a prospective cohort design.
Subjects
The Norwegian Union of Health and Social Workers
organises the most of the certified nurses’ aides in Norway.
In 1999, a random sample organised by this union were
mailed a questionnaire. After one reminder, 7478 of 12 000
(62.3%) completed and returned the questionnaire. The
sample of this study comprised the 6234 vocationally active,
female respondents who were not on leave because of illness
or pregnancy. Of these, 5341 (85.7%) completed a second
questionnaire 15 months later.
Outcome measure
At baseline and follow up, the respondents were asked:
‘‘During the previous 14 days, how did you feel during the
day?’’. There was a check list with the following optional
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Independent variables
At baseline, demographic characteristics, physical leisure
time activities, smoking, tasks of a caring nature during
leisure time, work factors, and health complaints were
recorded, as described in detail elsewhere.17
The question about physical leisure time activities was
worded as follows: ‘‘During the previous three months, what
kind of physical exercise have you done regularly in your
leisure time? By regularly, we mean 20 minutes or more at
least once a week.’’ There was a check list with the following
optional answers: ‘‘slow walks’’; ‘‘brisk walks’’; ‘‘jogging or
running’’; ‘‘aerobics or gymnastics’’; ‘‘dancing’’; ‘‘swimming’’; ‘‘other’’; ‘‘no regular exercise’’.
Sleeping problems were measured with the following
question in the basic nordic sleep questionnaire18: ‘‘How well
have you been sleeping during the past three months?’’.
Optional answers were: ‘‘well’’; ‘‘rather well’’; ‘‘neither well
nor badly’’; ‘‘rather badly’’; ‘‘badly’’.
Affective symptoms during the preceding 14 days were
measured with five questions in the symptom check list
(SCL): a sum of these questions correlated in a former study
at r = 0.92 with the global SCL-25 score.19 In the present
study, the sum was divided into quintiles.
Musculoskeletal pain during the preceding 14 days was
recorded using a questionnaire that was a modification of the
standardised nordic questionnaire.20 There were questions
about the intensity of pain in the head, neck, shoulder,
elbow, hand or wrist, upper back, low back, hip, knee, and
ankle or foot. There was a check list for each part of the body
with the following optional answers: ‘‘not bothered’’; ‘‘a little
bothered’’; ‘‘rather intensely bothered’’; ‘‘very intensely
bothered’’. The questions were supplemented with a diagram
showing regions of pain. The intensity of musculoskeletal
pain was defined as the intensity in the most painful part of
the body. Widespread pain was defined as pain in the midline
area, upper limbs, and lower limbs.
The respondents were also asked to report the extent to
which they had been bothered by low back pain and neck
pain during the preceding three months.
Long term health problems were ascertained from the
question: ‘‘Do you have any kind of long term or chronic
health problem (for instance, asthma, arthritis, chronic
pain)?’’. Optional answers were: ‘‘yes but it does not bother
me’’; ‘‘yes and it bothers me to some extent’’; ‘‘yes and it
bothers me a lot’’; ‘‘no’’.
Work factors were measured with the standardised
questionnaire QPSNordic.21
Ethics
The research protocol was approved by the committee for
medical research ethics. Informed written consent was given
by the responders.
Statistical analysis
Statistical analyses were conducted with the Statistical
Package for Social Sciences (SPSS) version 6.1. x2 tests and
logistic regression analyses were used.
Logistic regression analyses were performed to adjust for
potential confounders of the relation between physical leisure
time activities and the outcome measure. Two series of
logistic regression analyses were conducted. In the first
series, no regular activity was compared with regular physical
leisure time activity of any kind, and in the second series, it
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was compared with specific activities. To ensure informative
comparisons with satisfactory statistical power, a variable
with the following five mutually exclusive categories was
composed: no regular physical leisure activity; slow walks (as
the only activity); brisk walks (as the only activity or in
combination with slow walks); aerobics or gymnastics (as the
only activity or in combination with slow walks); other
activities or combinations of activities. Subjects who had
reported jogging or running, swimming, or dancing were
included in the last and mixed category together with those
who had marked the alternative ‘‘other kind of regular
activity’’, because few engaged in these activities and there
was considerable overlap between the activities.
Three different logistic regression models were tested. In
the first model, adjustments were made for age. In the
second one, adjustments were made for age and health
complaints at baseline—that is, level of sleeping problems in
preceding three months, intensity of low back pain and neck
pain in preceding three months, intensity of musculoskeletal
pain of any kind in preceding 14 days, presence of widespread pain in preceding 14 days, level of affective symptoms
in preceding 14 days, level of fatigue/fitness in preceding
14 days, and the extent to which the respondents were
bothered by long term or chronic health problems of any
kind. In the third model, adjustments were made for age,
baseline health complaints, marital status, number of preschool children, the extent to which the subjects were
engaged in special tasks of a caring nature in their leisure
time—for example, taking care of handicapped child or
elderly relatives—daily consumption of cigarettes, former
smoking, number of working hours a week, frequency of
night shifts, quantitative work demands, the extent to which
the work required physical endurance, positive challenges in
the job, the extent to which the culture in the work unit was
supportive and encouraging, and level of personal engagement in the work unit. All factors were entered in the models
simultaneously.
The Hosmer-Lemeshow test, overall rate of correct classification, and area under the receiver operating characteristic
(ROC) curve were used to assess the fit of the models. The
area under the ROC curve was estimated with the help of the
Mann-Whitney U statistic, as described by Hosmer and
Lemeshow.22

RESULTS
Characteristics of respondents and dropouts
Table 1 shows baseline characteristics of those who completed both questionnaires (hereafter referred to as respondents) and those who dropped out between baseline and the
follow up (dropouts). The respondents were older, more often
married or cohabiting, working fewer hours a week, more
often non-smokers, and less bothered by affective symptoms
than the dropouts.
Physical leisure time activities and prevalence of
persistent fatigue at baseline
Table 2 shows the relation between reported engagement in
physical leisure time activities during the three months
before baseline and the prevalence of persistent fatigue at
baseline. Respondents who reported engagement in physical
leisure time activities had lower prevalence of persistent
fatigue than those who did not report such activities. This
association between reported physical activity and prevalence
of fatigue was significant when all the different activity
categories were compared in an overall x2 test (p = 0.000)
and when any regular activity—that is, all types of regular
activity combined in one category—was compared with no
regular activity in a x2 test (p = 0.000).
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answers: ‘‘always fit’’; ‘‘usually fit’’; ‘‘varied between fit and
fatigued’’; ‘‘usually fatigued’’; ‘‘always fatigued’’. Persistent
fatigue was operationally defined as reporting ‘‘usually
fatigued’’ or ‘‘always fatigued’’. The outcome measure was
the prevalence of persistent fatigue.
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Baseline characteristics of the respondents and dropouts

Characteristics at baseline
Age
,30
30–39
40–49
50–59
.59
Marital status
Married or cohabiting
Single
Hours worked a week
1–18
19–36
.36
Cigarettes smoked a day
0
1–9
10–19
20 or more
Physical leisure activity
No regular exercise
Slow walks*
Brisk walks
Aerobics or gymnastics
Other activities or combinations
Fatigue
Always fit
Usually fit
Varied between fit and fatigued
Usually fatigued
Always fatigued
Long term health problems
No
Yes, but not bothered
Yes, it bothers me some
Yes, it bothers me a lot
Affective symptoms
1 and 2
3
4
5
Sleep quality in past 3 months
Good
Rather good
Neither good nor bad
Rather bad
Bad
Neck pain in past 3 months
No
A little bothered
Rather intensely bothered
Very intensely bothered
Low back pain in past 3 months
No
A little bothered
Rather intensely bothered
Very intensely bothered
Musculoskeletal pain (any)
No
A little bothered
Rather intensely bothered
Very intensely bothered
Widespread pain
No
Yes

Respondents (N = 5341)

Dropouts (N = 893)

n

%

n

%

337
1029
2203
1538
233

6.3
19.3
41.3
28.8
4.4

151
208
314
177
42

16.9
23.3
35.2
19.8
4.7

4358
975

81.7
18.3

684
206

76.9
23.1

708
3945
613

13.4
74.9
11.6

107
646
128

12.1
73.3
14.5

3059
1198
894
88

58.4
22.9
17.1
1.7

453
223
182
15

51.9
25.5
20.8
1.7

1359
1009
1129
312
1532

25.4
18.9
21.1
5.8
28.7

230
177
165
58
263

25.8
19.8
18.5
6.5
29.5

169
1658
2698
710
88

3.2
31.1
50.7
13.3
1.7

22
252
472
133
13

2.5
28.3
52.9
14.9
1.5

3432
393
1048
410

65.0
7.4
19.8
7.8

593
74
167
51

67.0
8.4
18.9
5.8

2329
982
956
1031

44.0
18.5
18.0
19.5

342
145
168
223

39.0
16.5
19.1
25.4

1797
1911
1101
407
73

34.0
36.1
20.8
7.7
1.4

293
322
178
80
13

33.1
36.3
20.1
9.0
1.5

2408
1720
896
315

45.1
32.2
16.8
5.9

393
289
160
50

44.1
32.4
17.9
5.6

2154
1950
887
348

40.3
36.5
16.6
6.5

343
327
155
67

38.5
36.7
17.4
7.5

608
2036
1722
973

11.4
38.1
32.3
18.2

88
302
335
167

9.9
33.9
37.6
18.7

3903
1436

73.1
26.9

658
234

73.8
26.2

*As the only activity.
As the only activity or in combination with slow walks.

Physical leisure time activities and risk of persistent
fatigue at follow up
In respondents without persistent fatigue at baseline
(table 3), reported engagement in physical leisure time
activities for 20 minutes or more at least once a week during
the three months before baseline was associated with a
reduced risk of persistent fatigue at the follow up (odds ratio
(OR) = 0.70; 95% confidence interval (CI) 0.55 to 0.89),

after adjustments for baseline health complaints, age, marital
status, former and current smoking, tasks of a caring nature
during leisure time, and work factors at baseline. The
analyses of specific activities showed that reporting slow
walks as the only regular activity and reporting aerobics or
gymnastics were not associated, whereas reporting brisk
walks and reporting other physical leisure activities were
associated with the risk of persistent fatigue at follow up.
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Persistent fatigue at baseline
No

Yes

Physical leisure time activities

N

n

%

n

%

No regular exercise
Slow walks*
Brisk walks
Aerobics or gymnastics
Other activities or combinations
Total sample

1351
1006
1128
311
1527
5323

1102
837
981
274
1331
4525

81.6
83.2
87.0
88.1
87.2
85.0

249
169
147
37
196
798

18.4
16.8
13.0
11.9
12.8
15.0

p Value in overall x2 test = 0.000.
N, Total number of respondents in each category.
*As the only activity.
As the only activity or in combination with slow walks.

There were only small variations in the odds ratios between
the different logistic regression models (data not shown).
In respondents with persistent fatigue at baseline, there
was a non-significant tendency for those who reported
engagement in physical leisure time activity at least once a
week to have a reduced risk of retained persistent fatigue at
follow up (OR = 0.74; 95% CI 0.50 to 1.08) after adjustments
for baseline health complaints, age, marital status, former
and current smoking, tasks of a caring nature during leisure
time, and work factors at baseline.

DISCUSSION
In nurses’ aides without persistent fatigue, reported engagement in physical leisure time activities for 20 minutes or
more at least once a week was associated with a reduced risk
of persistent fatigue 15 months later, also after adjustments
for age, baseline health complaints, former and current
smoking, marital status, tasks of a caring nature during
leisure time, and work factors. The direction was the same for
all activity categories. There was a non-significant tendency
for those who reported engagement in physical leisure time
to have reduced risk of retained persistent fatigue.
Earlier epidemiological studies also showed an association
between physical inactivity during leisure time and the
occurrence of persistent fatigue,1 6 12 13 but most of these
studies had cross sectional designs, and the one with a
prospective design showed an association only in men.13 The
present study is the first with a prospective design to show an

association between physical leisure time activity and the risk
of fatigue in women. This is also the first study to report a
relation between specific leisure time activities and the risk of
fatigue.
One possible explanation of the association between
physical leisure time inactivity and the occurrence of
persistent fatigue may be that physical activity prevents the
development of persistent fatigue. Such an effect may occur
through the beneficial effects that physical activity have on
physical capacity, sleep quality, and mood.23 Physical activity
may also have a more specific and direct effect on a person’s
feeling of energy. In an experimental study with repeated
measures design, 10 minutes ergometer cycling improved
levels of vigour, but did not have a significant effect on levels
of tension, depression, or anger.14
The tendency of a reduced risk of persistent fatigue in slow
walkers and in subjects engaging in aerobics or gymnastics
did not reach statistical significance. Slow walking may not
be strenuous enough to have preventive effects, at least not in
nurses’ aides. Nurses’ aides usually walk a great deal at work,
and slow walking during their leisure time would perhaps
make no difference. Aerobics and gymnastics are strenuous
activities, but there was a relatively low number of subjects
engaging in these activities. Hence, low statistical power
could explain the lack of statistical significance in this case.
One should bear in mind that the associations found could
have been caused by background factors for which we were
not able to adjust. Extensive adjustments were made for

Table 3 Relation between physical leisure time activities at baseline and prevalence of persistent fatigue (always or usually
fatigued during daytime) at the 15 month follow up in respondents without persistent fatigue at baseline
Persistent fatigue at follow up

Physical leisure time activities
at baseline

N

% (n)

OR (95% CI)

Adj OR (95% CI)

No regular exercise
Slow walks
Brisk walks`
Aerobics or gymnastics`
Other regular exercise
Any regular exercise

1080
815
968
269
1315
3367

13.1 (141)
11.4 (93)
9.7 (94)
8.9 (24)
8.4 (111)
9.6 (322)

1.00
0.86
0.72
0.65
0.61
0.70

1.00
0.80
0.66
0.81
0.64
0.70

(0.65
(0.54
(0.41
(0.47
(0.57

to
to
to
to
to

1.13)
0.94)**
1.03)*
0.80)***
0.87)***

(0.58
(0.48
(0.49
(0.47
(0.55

to
to
to
to
to

1.12)1
0.91)**
1.35)
0.87)***
0.89)***

N, Total number of subjects in each category; n, number of cases in each category; %, proportion of cases in each category; OR, crude odds ratio; 95% CI, 95%
confidence interval; Adj OR, odds ratio adjusted for age, baseline health characteristics (level of fitness, affective symptoms, sleeping problems, musculoskeletal
pain, widespread pain, long term health problems of any kind), daily consumption of cigarettes, former smoking, number of preschool children, engagement with
special tasks of a caring nature during leisure time, number of hours worked a week, frequency of night shifts, quantitative work demands, positive challenges in
the job, the extent to which the work required physical endurance, the extent to which the culture in the work unit was supportive and encouraging, and personal
engagement in the work unit, in logistic regression analysis (N = 3971. Overall rate of correct classification = 90.1%. Hosmer-Lemeshow test: x2 = 6.823; df =
8; p = 0.56.).
Area under the ROC curve = 0.95.
*p,0.10; **p,0.05; ***p,0.01; 1p = 0.19; p = 0.43.
As the only activity.
`As the only activity or in combination with slow walks.
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Table 2 Respondents’ physical leisure time activities during the three months before
baseline by the prevalence of persistent fatigue (always or usually fatigued during
daytime) at baseline
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Take home message
Physical leisure time activity at least once a week seems to be
associated with a reduced risk of developing persistent
fatigue.

approach has influenced in any important way the statistical
relations between the specific activity categories (slow walks,
brisk walks, and aerobics or gymnastics) and the risk of
fatigue. However, relations between certain activities
included in the composite category and the risk of fatigue
have been masked. Some of these activities, such as running,
may perhaps be associated with a larger reduction in the risk
of fatigue than the composite category. Other activities may
perhaps have no preventive effect or may even be unhealthy.
Although people tend not to change their exercise habits,
engagement in the activities may not have been stable over
the 15 month observation period.28 However, it is unlikely
that changes in physical activities in the period between
baseline and the 15 month follow up can explain the
associations that were found. Such changes, tending to
reduce the precision of the explanatory variable, would rather
lead to underestimation of the true associations, and bias the
estimate towards unity—for example, if some subjects with
high activity at baseline stopped exercising and then
developed fatigue, or if subjects with fatigue started training
and this training reduced their tiredness.
In conclusion, the study supports the hypothesis that
physical leisure time activities reduce the risk of developing
persistent fatigue. Hence, the risk of developing persistent
fatigue may be added to the list of reasons why people should
be encouraged to exercise. Patients with fatigue should be
asked about their physical activity, and their responses
should be part of the diagnostic considerations with regard
to the cause.
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