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Abstract

Background: More than 50% of the sick leave is because of subjective health complaints.
The work group with most sick leave is health workers. Aims: The aims of the study were to
assess if an intervention consisting of physical exercise, health information, and stress
management training would succeed in reducing sick leave and level of subjective health
complaints in employees in a nursing home for the elderly. Methods: After a baseline
screening the employees who had agreed to participate (n = 40) were randomised to an
intervention and a control group. The intervention group was allowed by the employer to
participate in an “Integrated Health Programme” twice weekly during working hours. The
“Integrated Health Programme” consisted of physical exercise, stress management training,
health information, and a visit at the actual work place of the participants. The control group
was offered the same intervention after the project was finished. Results: There were no
significant effects on sick leave or health related quality of life. The intervention group
reported less neck complaints compared to the control group, otherwise there were no effects
on subjective health complaints. But the subjective effects were large and highly significant,
the intervention group reported improvement in health, physical fitness, muscle pain, stress
management, maintenance of health, and work situation. Conclusions: The “Integrated
Health Programme” was not effective in reducing sick leave and subjective health complaints,

but increased the job satisfaction.
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Introduction

A high level of sick leave (1) and disability pension (2) is becoming an economic burden to
the Norwegian society (3). The work group with the highest level of sick leave is nursing
personnel (4) and nursing personnel also is the work group with the highest recruitment of

disability pensioners (5).

Subjective health complaints are the cause of more than half of the sick leave in Norway (6).
Subjective health complaints are conditions without objective pathological findings, or where
the complaints are stronger than expected based on the objective findings (7). Musculoskeletal
complaints is one group of subjective health complaints, pseudoneurology (i.e. tiredness,
sleep problems, mood changes) and gastrointestinal complaints are others (7) . There is a high
prevalence of subjective health complaints in Norway (8) and other European countries (9-
14). Health workers report the highest level of subjective health complaints compared to other
work groups (15). Musculoskeletal complaints alone are the cause of nearly half of the sick
leave in Norway (6). Physical exercise is found to have positive effect on both complaints and

sick leave from musculoskeletal complaints (16-19).

Nursing personnel is considered a high risk group for musculoskeletal complaints (20-22) and
reports of musculoskeletal complaints are associated with reports of low health related quality
of life (23). Physical exercise has been shown to reduce musculoskeletal symptoms (24) and
the risk of sick leave (22, 25) in nursing personnel. However, other studies have not found
physical exercise to be effective in reducing musculoskeletal symptoms in nursing personnel
(26) or other working populations (27, 28). There is a negative association between

musculoskeletal complaints and good coping skills (29).



The aims of this study were to assess if an “Integrated Health Programme” (28) would reduce
sick leave and subjective health complaints, and increase coping in a population of nursing
personnel. The “Integrated Health Programme” consisted of a combination of physical
exercise, stress management, and health information, and was tested in a randomised,
controlled study. The “Integrated Health Programme” was selected because it was the
intervention with the best overall effect in a previous trial (28). Our hypotheses were: 1) The
intervention group will have less musculoskeletal complaints and less sick leave compared to

the control group. 2) The intervention group will increase their coping skills.

Method

Participants

In 2001 the personnel in a nursing home for the elderly in Norway, 62 employees working
more than 49% of full time, were invited to participate in the project “An integrated health
programme for employees in nursing homes for the elderly”. Forty-five employees agreed to
participate in the project. Baseline data were collected in September 2001. There were only 5
males in the study and they were excluded from the analyses as the number was too small to
allow separate analyses. The participants were randomised to intervention (n = 19) or control
(n=21) group (see fig. 1). The intervention group was granted leave from work to participate
in the intervention twice a week. Post-test was done in June 2002 when the intervention was

finished.



Outcome measures
Main outcome measures were sick leave and subjective health complaints. Secondary
outcome measures were coping, job stress, effort reward imbalance, demands, control, health

related quality of life, and subjective effects of the intervention.

Intervention

The intervention group

The “Integrated Health Programme™ (28, 30) consisted of three main parts, physical exercise,
health information/stress management training, and a practical examination of the work place.
The program was delivered by an aerobic instructor with health education (nurse). The
physical exercise was based on a standardised aerobic dancing programme (30, 31) and was
given for one hour three times a week for nine months. The program consisted of body
awareness (5 minutes), warm-up/aerobic/ergonomics (25 minutes), circulation (5 minutes),
strength/stabilising (10 minutes), stretching (10 minutes), and relaxation (5 minutes). The
general aim of the programme was to improve physical capacity, muscle strength, and

flexibility.

During the nine months of the intervention the participants were given 15 hours of
information on stress, coping, health and lifestyle, and a practical examination of the work
place. The information sessions were held once a week from September to December 2001,
lasting 1 hour. Health and life style information focused on exercise, nutrition, sleep,
smoking, activity, and musculoskeletal problems. The stress management training focused on
both the positive and negative consequences of stress and how to cope with stress.
Discussions were encouraged. In the practical examination of the work place the participants

contributed with their own experiences of how to organise and cope with the job.



The control group
The control group participated in the pre- and post-tests. They were offered the intervention
program after the intervention was finished, they were also granted leave from work to

participate.

Randomisation

The randomisation was concealed and done in blocks of ten. The participants were stratified
at their department level to secure the daily run of the departments as much as possible. The
randomisation procedure was done with a table of random numbers and a list of the
employees who had agreed to participate in the project. The administrative staff of the
research group performed the randomisation. The research group had no knowledge of the

participants. The participants were randomised after the initial screening and testing.

Lost to follow-up

Eleven persons did not meet for the post-test, 7 in the intervention group and 4 in the control
group, a drop-out rate of 28%. In the intervention group 2 of the drop-out individuals were out
of work on leave (family reasons) and 1 had been transferred to disability compensation. One
individual never participated in the intervention at all. For the last 3 the reason for drop-out
was unknown. Of the 4 drop-out individuals in the control group 3 were out of work on leave

(family reasons) and 1 was sick listed.

Ethics
All participants were assigned an identification number and treated anonymously in all

analyses. Before the start of the project the employees were informed about the project by the



management and the employee organisations. An information pamphlet describing the project
was distributed. All participants signed an informed consent form and were informed about
their rights according to the Helsinki declaration. The project was approved by the
management of the nursing homes, the employee organisations, the Norwegian Data

Inspectorate, and the Regional Ethics Committee.

Measurements

All participants in the intervention and control groups were given a brief health check and
filled in a questionnaire on pre- and post-test. Data on sick leave from the year before the start
of the intervention, the intervention year, and the year after the intervention was supplied

from the nursing home.

All data were measured with Norwegian versions of questionnaires, covering a broad range of
variables including demographic variables, life style, health related quality of life, subjective

health complaints, coping, social support, and work variables.

Subjective health complaints (SHC) were measured by the SHC inventory (7). The inventory
lists 29 items on subjective somatic and psychological complaints the previous 30 days.
Severity was scored on a four-point scale, from 0 — no complaints, to 3 — severe complaints.
Five subscales were computed, allergy (5 items), flu (2 items), musculoskeletal complaints
(headache, neck pain, upper back pain, low back pain, arm pain, shoulder pain, migraine, and
leg pain, 8 items), “pseudoneurology” (32) (palpitations, heat flushes, sleep problems,
tiredness, dizziness, anxiety, and sadness, 7 items), and gastrointestinal complaints (heartburn,
epigastric discomfort, ulcer/non-ulcer dyspepsia, stomach pain, gas discomfort, diarrhoea, and

constipation, 7 items).



The generic health status inventory SF-36 for health situations during the last four weeks was
used for measuring health related quality of life (33-35). The 36 items are grouped into eight
factors, physical functioning, role limitations due to physical problems, role limitations due to
emotional problems, bodily pain, social functioning, mental health, vitality, and general health
perceptions. In addition, health transition over the past year was measured. The scoring of the

items varied from dichotomous scales (yes/no) to six-point ordinal scales.

Adjusted SF-36 scores were calculated by using each individual’s score on the eight SF-36
factors subtracting the age and gender specific normative score, dividing by the standard
deviation in the general population, multiplying with 10 and adding 50 (34, 36). The mean is
50, and a deviation of 10 points from the mean represents one standard deviation. A low score
is a score below 50 and implies low quality of life, a high score is a score above 50 and

implies high quality of life.

Coping was measured by the Instrumental mastery oriented coping factor from the CODE
(37), based on the Utrecht Coping List (UCL) (38, 39). Instrumental mastery oriented coping
(active problem solving, avoidance and passive expectancy, and depressive reaction pattern)
implies an instrumental, active, goal-oriented coping style, with strategies like direct
intervention, considering different solutions to the problem, and considering the problem a
challenge (37). To get a high coping score, the score on active problem solving must be high
and the scores on avoidance and passive expectancy and on depressive reaction pattern must

be low.



The psychological demands factor was measured by five questions from the short Swedish
version (40) of the psychological demands dimension from the demand/control model (41).
The items were scored on a four-point scale from 1 (yes, often) to 4 (no, nearly never),
yielding a sum score for psychological demands. High demands are related to working hard

and fast, excessive work, insufficient time for the work tasks, or conflicting demands.

Control (decision latitude) was measures by six items from the short Swedish version (40) of
the decision latitude dimension from the demand/control model (41). Four items refer to skill
discretion and two items to decision authority. The items were scored on a four-point scale

from 1 (yes, often) to 4 (no, nearly never), yielding a sum score for control. High score means

high level of control.

Subjective effects of the intervention were measured by seven items. The participants were
asked what the intervention had meant to them by scoring the following statements on a five-
point scale from 1 (much better) to 5 (much worse):

1. My health has become...

2. The work environment has become. ..

3. My physical fitness has become...

4. My work situation has become...

5. My muscle pain has become...

6. My management of stress has become...

7. My ability to maintain my health has become...



Analyses
All statistical analyses were performed with SPSS 13.0 for Windows. Differences between
groups were assessed by one-way ANOVA and y” tests. Risk ratios (RR) and 95% confidence

intervals (CI) were calculated for the subjective effects of the intervention.

Results

Baseline characteristics
There were no significant differences between the participants in the intervention and control

groups at baseline (see Table 1).

Participants lost to follow-up

The participants lost to follow-up were younger (mean 37 (95% CI 28.7 — 45.6)) than the
participants who completed the study (mean 45 (95% CI 42.0 — 48.9), F(1,38)=5.4,p=
.025). There were no significant differences on sick leave at baseline (from September 2000
to September 2001, year 1), but the participants who completed the study had significantly
fewer days of sick leave in the intervention year (from September 2001 to September 2002,
year 2) (mean 25.6 (95% CI 8.4 — 42.8); F(1,37) = 4.3, p = .045) and the year after the
intervention (from September 2002 to September 2003, year 3) (mean 38.4 (95% CI 14.9 —
61.9); F(1,31) = 6.0, p = .020) than those lost to follow-up. Otherwise there were no
significant differences on any demographic or outcome variables at baseline between the

participants who completed the study and those who were lost to follow-up.
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Effects of the intervention

There were no significant differences between the intervention and control groups regarding
sick leave (see Table 1). Number of days of sick leave increased by a factor of 2.6 in the study
population from the year before the intervention (mean 20 (95% CI 11 — 30)) to one year post

intervention (mean 53 (95% CI 28 — 79)).

There were no significant differences between the intervention and control groups on
subjective health complaints sum scales, coping, job stress, effort reward imbalance,
demands, control or any of the SF-36 scales (see Table 1). The intervention group reported
less neck complaints than the control group (8% versus 48% reported substantial complaints
(score above 1), x2 = 5.2, p=.023). There were no differences on reports of complaints in the
upper back (15% versus 13% reported substantial complaints, x> = 0.024, p = .877) or the low

back (8% versus 13% reported substantial complaints, y* = 0.179, p = .672).

There were significant differences between the intervention and control groups on subjective
effects (see Table 2). The intervention group reported that their health, physical fitness and
work situation had become better, they had less muscle pain, were better at stress
management and better at maintaining their health than the control group. On reports of how
the project had influenced their work environment, there were no differences between the

groups. We registered no negative effects of the intervention.

Discussion

There were no significant effects of the intervention on sick leave, subjective health

complaints sum scales, health related quality of life, stress or coping. Complaints in the neck
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were significantly better after the intervention in the intervention group compared to the
control group, but there were no differences between the groups regarding complaints in the
upper and low back. The subjective effects of the health and well-being of the participants

were significantly better in the intervention group than in the control group.

Mean number of days of sick leave per year in the study population more than doubled during
the three years of measurement. There was an increase in sick leave for Norwegian employees
in the health sector in the same period, but much smaller, level of sick leave increased from
9.8% to 10.5% (4). Why the study nursing home had such a large increase in sick leave is
difficult to explain. It may have been a coincidence or some of the explanation may lie in
organisational matters. The intervention may have contributed by increasing the work load of
the control group, but then the increase in sick leave should have been in the control group
only. This explanation is not supported in the process evaluation of the project (42). The
informants reported that majority of the employees regardless of being in the intervention or
the control group were positive to the project and made an effort to make the work run as
smoothly as possible. If the intervention itself was harmful to the participants, one would not

expect to see an increase in the control group.

The intervention group reported significantly less neck complaints after the intervention
compared to the control group. This is in accordance with the results from a Finnish work
place exercise intervention (43) and also with the conclusions of previous reviews on physical
exercise and neck complaints (17, 44). Otherwise there was no significant difference between
the intervention and control groups regarding subjective health complaints. However, when
asked if the project had had any positive or negative effects, there were large significant

differences between the intervention and control groups, the intervention group reporting
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improvement in health, physical fitness, muscle pain, stress management, maintenance of
health, and work situation. This is in accordance with the findings in an earlier study of
employees in the Norwegian postal service (28). One interpretation of these seemingly
conflicting results may be that the participants in the intervention group have learned effective
ways of coping with the complaints and accordingly think the complaints have improved.
Successful conservative treatment of low back pain seeks to reduce pain related fear of
movement and tries to get the message across that activity may be painful, but not harmful
(45, 46). Participating in physical exercise may have helped the intervention group to
experience that even if it is painful, activity does not make the complaints worse in the long
run and accordingly they pay less attention to the complaints and are more satisfied because
the complaints do not hamper them in their daily activities. This is in accordance with the fear

avoidance model (47).

However, there was no difference in coping measured as instrumental mastery oriented
coping (37) between the groups. If better coping is one way of explaining the incongruence of
the lack of effect seen on reports of subjective health complaints and the large subjective

effects, it is an aspect of coping not caught by the coping scale we used (37).

So the intervention did have a positive effect on the perception of the health and well-being of
the participants, but not on the actual level of sick leave, complaints or stress. The groups
were small and the number of drop-outs high, implying that large effects are needed to show
significant results. There may have been a prophylactic effect; follow-up time was not long
enough to capture that. Recent research has shown job satisfaction to be an important
predictor of health of employees (48). This variable was not measured in our study, but the

employees in the intervention group reported a significantly better work situation after the
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intervention period than their colleagues in the control group. This may be interpreted as an
improvement in job satisfaction and thereby supporting the suggestion of a prophylactic

effect.

The number of individuals who dropped out of the study is a major concern. Drop-out may be
selective and in our study the drop-outs were younger and had more sick leave than the
individuals who completed the study. It may be that the individuals who need an intervention
like this most, choose not to participate in the study or will drop out of it, the higher level of

sick leave in the drop-out group points in this direction.

There was no support for our hypothesis that the intervention group would have less

musculoskeletal complaints and lower level of sick leave than the control group. Our second
hypothesis of an increase in coping skills in the intervention group was based on the negative
association between subjective health complaints and coping (29), and was not supported, as

would be expected because of the lack of reduction of subjective health complaints.

Conclusion

The “Integrated Health Programme” may be recommended to employers who want to
increase job satisfaction and well-being among their employees. Even if there were no
positive effects of the intervention on sick leave, stress, and subjective health complaints, the
results point in a positive direction. Seen together with the large subjective effects, further and
larger studies seem to be indicated. These studies should be of long enough duration to show

possible prophylactic effects of this type of intervention.
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Table 1. Differences between the groups at baseline and post-test

Intervention group Control group

(n=19) (n=21)
Sick leave
Baseline 19.7 (5.7 -33.7)* 20.6 (6.5-34.7) F(1,38)=.008, p=.931
Post-test 36.0 (5.2 -66.8) 352 (14.1-56.2) F(1,37)=.002, p=.963
1 year follow-up 52.6(12.8-92.3) 544 (16.8—-91.9) F(1,31)=.005,p=.945

Musculoskeletal complaints

Baseline 563.4-177) 57@3.6-77) F(1,38)=.003, p=.955

Post-test 3.5(09-6.2) 55@B4-77) F(1,27)=1.580,p=.220
Pseudoneurological complaints

Baseline 42(2.8-5.6) 2.7(1.8-3.5) F(1,38)=4.036, p=.052

Post-test 2.8 (1.1-4.5) 25(1.2-3.8) F(1,27)=.094,p=.761
Gastrointestinal complaints

Baseline 1.5(0.7-2.2) 1.6 (0.8—2.4) F(1,38)=.077,p=.783

Post-test 0.8 (0.1 -1.6) 1.7(0.8-2.6) F(1,27)=2.069,p=.162
Coping

Baseline 3.1(3.0-32) 3.0(29-3.1) F(1,38)=2.126,p=.153

Post-test 3.0(29-32) 3.0(29-3.1) F(1,27)=.026,p=.872
Jobstress

Baseline 23.7(15.6-31.9) 26.9 (19.6 -34.2) F(1,38)=.361,p=.552

Post-test 22.1(14.7-29.6) 28.5(18.6-38.4) F(1,27)=1.119,p=
Effort reward imbalance **

Baseline (n = 35) 27% 15%  ¢*=.729,p=.393

Post-test (n = 24) 18% 15% x*=.034,p=.855
Demands

Baseline 14.6 (13.4-15.8) 142 (129-15.5) F(1,38)=.199, p=.658

Post-test 14.5 (12.6 — 16.5) 143 (12.8-15.8) F(1,27)=.041,p=.842
Control

Baseline 17.1(16.3-17.9) 17.8 (16.7—-18.9) F(1,37)=1.047,p= 313

Post-test 17.4 (16.2 - 18.5) 17.6 (16.3-19.0)  F(1,27)=.100, p=.754
Physical functioning

Baseline 48.1 (44.7-51.5) 49.5(45.9-53.1) F(1,36)=.353,p=.556

Post-test 49.9 (44.1 - 55.7) 49.1 (43.2-55.0) F(1,27)=.039,p=.845
Role physical

Baseline 49.8 (45.2-54.5) 47.8(424-53.1) F(1,37)=.355p=.555

Post-test 50.0 (44.2-55.9) 48.9 (43.6—54.3) F(1,27)=.085,p=.773
General health

Baseline 42.3 (37.8-46.8) 45.7(41.7-49.7) F(1,38)=1.374,p=.248

Post-test 49.4 (43.5-55.3) 447 (38.1-51.2) F(1,27)=1.264,p=.271
Bodily pain

Baseline 46.9 (41.5-52.3) 45.6 (41.3-49.9) F(1,38)=.163,p=.689

Post-test 49.9 (43.3 -56.4) 453(39.4-51.3) F(1,27)=1.201,p=.283
Vitality

Baseline 44.9 (40.1 - 49.7) 473 (42.2-52.4) F(1,38)=.517,p=.477

Post-test 48.6 (43.5-53.7) 48.5(42.5-54.6) F(1,26)=.000,p=.991
Social functioning

Baseline 45.2 (40.1 - 50.3) 49.3 (45.5-53.1) F(1,38)=1.873,p=.179

Post-test 50.4 (46.0 — 54.7) 48.5(42.9-54.1) F(1,27)=.294,p=.592
Role emotional

Baseline 51.0 (45.8 -56.3) 50.9 (46.4—-55.3) F(1,37)=.003, p=.954

Post-test 51.3 (47.1 - 55.6) 49.4 (43.3-55.5) F(1,27)=.287,p=.596
Mental health

Baseline 47.3 (42.7-51.9) 49.8 (45.9-53.7) F(1,38)=.762,p=.388

Post-test 52.9 (48.4-57.3) 52.9(49.4-56.4) F(1,26)=.001,p=.976

* Mean (95% CI)
** Differences tested with y” tests. Percentage of participants with effort reward imbalance.

All other differences were tested with one-way ANOVA.
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Table 2. Risk ratios (95% Confidence Intervals) for subjective effects.

RR (95% CI)
n=27
Better health
Control group 1
Intervention group 3.3(1.3-8.0)
Better work environment
Control group 1

Intervention group

Better physical fitness
Control group
Intervention group

Better work situation
Control group
Intervention group

Less muscle pain
Control group
Intervention group

Better stress management
Control group
Intervention group

Better health maintenance
Control group
Intervention group

1.5(0.7-3.2) ns.

1
11.1 (1.7 - 74.1)

1
2.2(1.1-4.2)
1
3.2(1.5-17.0)
1
2.5(1.3 - 4.8)
1
2.8(1.1-6.9)
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