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Abstract

Aim: To investigate the effects of a nurse-led multidisciplinary programme (NMP) of pulmonary rehabilitation in primary health care with
regard to functional capacity, quality of life (QoL), and exacerbations among patients with chronic obstructive pulmonary disease (COPD).  

Method: A 1-year longitudinal study with a quasi-experimental design was undertaken in patients with COPD, 49 in the intervention
group and 54 in the control group. Functional capacity was assessed using the 6-minute walking test, and quality of life (QoL) was assessed
using the Clinical COPD Questionnaire. Exacerbations were calculated by examination of patient records.        

Results: No significant differences were found between the groups in functional capacity and QoL after 1 year. The exacerbations
decreased in the intervention group (n = –0.2) and increased in the control group (n = 0.3) during the year after NMP. The mean difference
of change in exacerbation frequency between the groups was statistically significant after one year (p=0.009).    

Conclusions: The NMP in primary care produced a significant reduction in exacerbation frequency, but functional capacity and QoL were
unchanged. More and larger studies are needed to evaluate potential benefits in functional capacity and QoL. 
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Introduction
Chronic obstructive pulmonary disease (COPD) is a systemic
inflammatory disease with an increased risk of cardiovascular
disease and neurological and musculoskeletal symptoms1 which
affects patients’ functioning in daily life. Pulmonary rehabilitation
(PR) reduces hospital admissions and mortality from
exacerbations compared with usual community care (i.e. no
rehabilitation).2 PR also increases quality of life (QoL), but the
long-term effects are unknown.3 PR is recommended in
international4 and national5,6 guidelines       

Functional capacity7 is decreased in patients with COPD

compared with other chronic diseases such as diabetes mellitus.8

Limited functional capacity results in most patients from
exacerbations, dyspnoea, fatigue, and decreased exercise
tolerance.4 Anxiety, depression, and poor motivation also have
an impact on symptom perception leading to impairment of
functional capacity.4

The term QoL is used to ‘signify the gap between desires and
achievements that is specifically due to the disease’.9 Patients
with chronic diseases including COPD have a lower chance of
achieving a satisfactory QoL than those without a chronic
disease.10,11 In patients with COPD factors such as exacerbations,
chronic cough, dyspnoea,12 and fatigue13 determine QoL. 

Exacerbations have a negative impact on patient because
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they impair functional capacity, decrease exercise tolerance and
QoL,4,12 and have a serious impact on morbidity and mortality.14

The frequency of exacerbations accelerates the disease
progression.15 A patient with COPD has 2.5–3 exacerbations per
year on average,16 and recovery takes a long time (up to three
months).17 

PR can be valuable for all patients with respiratory
symptoms that are associated with limited functional capacity
or reduced QoL.4 Swedish national guidelines5 recommend PR
in patients with COPD in GOLD stages 2 and 3.18

PR focuses on physical exercise but includes patient
education for self-management and lifestyle changes, energy
saving techniques, psychosocial intervention, and dietary
intervention.4 In the hospital setting, PR has been shown to
increase functional capacity and QoL.3 To our knowledge, only
one study with a multidisciplinary arrangement has been
performed in the PHC setting.19 The intervention consisted of an
integrated disease management programme including physical
activity exercise three times a week over a period of three
months and teaching of self-management. The patients’ QoL
increased and dyspnoea decreased one year after the
programme.19 A study of patient education in PHC showed that
usual care with only pharmacological treatment did not have an
effect on the QoL and smoking habits of the patients.20 The
results were in accordance with other studies.3

In Sweden about 50% of the PHC centres have a nurse-led
asthma/COPD clinic21 that routinely performs spirometry for
diagnoses and gives patient education. PR or a multidisciplinary
programme is unusual in the PHCs, and structured programmes
for COPD need to be established in primary care.22 The aim of
this study, conducted in the middle of Sweden, was to
investigate the effects of a nurse-led multidisciplinary
programme (NMP) – incorporating pulmonary rehabilitation – in
a primary health care (PHC) setting, on functional capacity, QoL
and exacerbations in patients with COPD. 

Methods
This was a 1-year longitudinal study with a quasi-experimental
design. The patients in the intervention group were assessed at
baseline and after 2 months, 5 months, and 1 year. Patients in
the control group were assessed at baseline and after 1 year. The
intervention was a 6-week NMP. The primary outcomes were
functional capacity, QoL, and exacerbation frequency. 
Participants  
The inclusion criteria were: COPD diagnosed for at least 1 year
with forced expiratory volume in 1 s/forced vital capacity
(FEV1/FVC) ratio <70 and FEV1 40–59% of predicted,
representing GOLD stages 2 and 3;18 age 60–75 years; ability to
understand and be able to express themselves in the Swedish
language; and pulmonary function tests performed during the
year before inclusion. The exclusion criteria were: cognitive

impairment, substance abuse, severe psychological disease,
malignancy, or participation in any other study. 
Recruitment 
PHC centres with an asthma/COPD clinic in two county councils
(numbering 21 and eight, respectively) in central Sweden were
invited to participate. Nine PHC centres (six and three,
respectively) consented to participate in the study, and their
patients constituted the intervention group. The participating
PHC centres were located in both urban and rural areas and the
patients in their catchment area were living in the immediate
surroundings. The remaining PHC centres (n=15) in one of the
county councils were invited to participate as control centres
and their patients constituted the control group (Figure 1). These
patients received usual care (i.e. no teamwork, no structured
programme, only individual consultations). Our intention was to
randomise the PHC centres to the intervention or control group,
but this was not possible because of difficulties in establishing a
multidisciplinary team in the PHC centres.
a) Recruitment – intervention group 
Each asthma/COPD nurse searched in the patient administrative
system to identify patients with diagnoses of COPD, emphysema,
and chronic bronchitis. A total of 1,042 patients were assessed
for eligibility. Of these, 959 were excluded because they did not
meet the inclusion criteria. Each PHC centre had 5–13 patients
with COPD according to the inclusion criteria and these patients
were invited to participate. A total of 49 patients (25 men and 24
women) were included in the intervention group. Eight patients
missed 1–2 sessions of the NMP. QoL was analysed in 44 patients
and six could not manage the 6-minute walking test (6MWT) at
1-year follow-up. Participant flow and reasons for missing
assessments are shown in Figure 1.
b) Recruitment – control group   
The group consisted of patients from the remaining 15 PHC
centres in one county council, and the first author performed
the search for patients. In the control group, 786 patients were
assessed for eligibility and 693 were excluded because they did
not meet the inclusion criteria. A total of 54 patients (32 men
and 22 women) were included. At the 1-year follow-up, 45
patients were analysed for QoL and three could not manage the
6MWT. Participant flow and reasons for missing assessments are
shown in Figure 1.
The intervention
The NMP was conducted with the existing resources in each of
the nine PHC centres. The intervention consisted of NMP during
2007 and 2008. The NMP consisted of 2 hrs (1 hr theory and 1
hr physical activity) every week for six weeks. The educational
material in the NMP was based on international4 and national5,6

guidelines. The asthma/COPD nurse and the physician held one
session of education about the disease and medication,
anatomy, and physiology. Nutrition advice on the importance of
adequate nutrition and discussions related to undernourishment
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and overweight were held by the asthma/COPD nurse. One
session on anxiety and stress management was held by a social
worker, and a session on working speed and simpler working
techniques was held by an occupational therapist. The
physiotherapist provided education on physical activity in one
theory session and conducted the physical activity sessions,
which included muscle strengthening, breathing and coughing
techniques, and relaxation techniques. The theory sessions
continued each week with 1 hr of practice in physical activity
exercise each week and an individual home training programme
was given to each patient. The next of kin received concise
information on all topics of the NMP at one session. Advice to
give up smoking was given throughout the whole programme.
To standardise the NMP, all team members received one day of
training in COPD and the study design before the start of the
study. The asthma/COPD nurse also received a half-day of
training in assessments and nutrition advice.
Data collection  
Assessments in the intervention group were performed
separately from the 6-week NMP at baseline, after 2 months, 5
months, and 1 year. Functional capacity was measured with a
6MWT in which the patient is asked to walk along a measured
line and the distance covered is measured after 6 mins.23 QoL

was measured using the Clinical COPD Questionnaire (CCQ), a
disease-specific questionnaire consisting of 10 questions on a
seven-point scale from 0 (asymptomatic/no limitations) to 6
(extremely symptomatic/totally limited).24 The total score is
calculated by adding the scores of the 10 items, divided by 10.24

The CCQ examines QoL in three dimensions: symptoms (4
items), functional state (4 items), and mental state (2 items). The
instrument of CCQ is validity and reliability tested for Swedish
conditions with a Cronbach’s alpha score of 0.84.25

The number of exacerbations, smoking status, and drugs
prescribed for COPD (i.e. inhaled corticosteroids, short-acting
and long-acting β2-agonists, combination therapy, tiotropium
bromide, and ipratropium) from 1 year before the intervention
to 1 year after were assessed from the patient records. An
exacerbation was defined as occurring when a patient had
emergency treatment with nebulisation, peroral corticosteroids
or antibiotics, or admission to hospital, according to national
guidelines.26 Body mass index (BMI) was calculated as weight
(kg)/length2 (m).27 Pulmonary function (FEV1/FVC and FEV1) was
measured using routine spirometry.28 All assessments were
conducted at each PHC centre.

A nurse in the PHC who was not involved in the study
performed the assessment at baseline and after 1 year in the

Figure 1.  Number of included and excluded patients and the reasons for dropouts

Excluded (n=959)
Not COPD GOLD 2 to 3 (n=891)
Did not meet inclusion criteria (n=68)

Assessed for eligibility
(n=1042)

Assessed for eligibility
(n=786)

Excluded (n=693)
Not COPD GOLD 2 to 3 (n=672)
Did not meet inclusion criteria (n=21)

Declined to participate (n=34)
Left town (n=2)
Bad condition (n=8)
Not participate in group (n=2)
Other reasons (n=22)

Allocated to intervention
(n=83)

Allocated to
traditional treatment
(n=93)

Declined to participate (n=36)
Left town (n=9)
Working (n=4)
Bad condition (n=2)
Other reasons (n=21)

Baseline
(n=49)

Baseline
(n=54)

Lost to follow up (n=2)
Wrong time for sessions (n=1)
Not participate in group (1)

Excluded (n=3)
Not carry through baseline
measurements because of bad
condition (n=3)

Two-month follow-up
(n=47)

Lost to follow up (n=0)

Five-month follow-up
(n=47)

Analysed at one-year
follow-up
QoL (n=44)
6MWT (n=38)

Lost to follow up (n=3)
Bad condition (n=1)
Other reasons (n=2)

Analysed at one-year
follow-up
QoL (n=45)
6MWT (n=42)

Lost to follow-up (n=9)
Bad condition (n=5)
Other reasons (n=4)

Participant flow, intervention group Participant flow, control group
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control group. The first author performed the examination of
the patient records for the control group. 

A pilot study was performed in one PHC centre in 2004. The
results from the pilot study were used to calculate the sample
size and were not included in this study. 
Data analysis  
For analysis of the parametric variables age, FEV1, BMI,
6MWT, and exacerbation frequency, comparisons between
and within the groups were performed using independent t
tests and paired sample t tests. The mean differences in the
change from baseline to the 1-year follow-up in 6MWT and
exacerbation frequency between the groups were tested
using the t test for independent groups. For ordinal scale,
variables such as CCQ, comparisons between and within the
groups were calculated using the Mann-Whitney U test and
Wilcoxon signed ranks test. Statistical analysis was performed
using SPSS 16.0. 

Before the study no data concerning QoL in PHC were
available to calculate the study sample size. Results from the
pilot study were used and from the data it was assumed that
about 75% of the patients in the intervention group and 20%
of the patients in the control group should improve their QoL. In
the present study the number of patients needed with a power
of 80% and with a significance level of 0.05 was then calculated
to be about 20 patients in each group. To compensate for
dropouts we planned to include 50 patients in each group,
giving a total of 100 patients.29

Ethical considerations  
The Research Ethics Committee in Uppsala, Sweden approved
the study (Dnr 2006/322). The patients in both groups were
invited to participate with an information letter that included
informed consent.

Results 
There were no significant differences between the
intervention and control groups at baseline with regard to
number of smokers, age, FEV1, BMI, 6MWT, CCQ, and
exacerbation frequency (Table 1). No significant differences
were found between the groups in 6MWT and CCQ at the 1-
year follow-up. The exacerbation frequency decreased by
0.24 in the intervention group and increased by 0.26
exacerbations in the control group. The mean difference in
the change between the groups in exacerbation frequency
was statistically significant (p=0.009) during the 1-year study
(Table 2).  

In both the intervention and control groups the 6MWT
improved significantly after 1 year (22 m and 38 m,
respectively, p<0.005, Table 3). 

Intervention (n=44) Control (n=45)

Baseline 1 year Baseline 1 year Mean diff of change

Mean (SD) Mean diff  (SD) Mean  (SD) Mean diff (SD) 95% CI p value

6MWT (m)* 388 (94) 22 (44) 360 (88) 38 (76) –45 to 11 0.239

Exacerbations (n) 0.8 (1.2) –0.2 (0.9) 0.4 (1.1) 0.3 (0.9) –0.9 to –0.1 0.009

CCQ, 0-6 2.0 (1.0) 2.0 (0.9) 2 .0 (1.0) 2.0 (0.8) 0.866

*Intervention group (n=38), control group (n=42).   6MWT-6-minute walking test; CCQ, Clinical COPD Questionnaire.

Table 2. Mean values for 6MWT, exacerbations, and CCQ at baseline and after 1 year for intervention and control
groups and comparison of mean difference of changes between the groups in 6MWT and exacerbations

Baseline 2 months 5 months 1 year follow-up

Mean (SD) Diff p value Diff p value Diff 95% CI p value

Intervention (n=38) 388 94 30 <0.001 25 0.005 22 –8 to –39 0.004

Control (n=42) 360 88 38 –15 to –62 0.002

Table 3. Changes in the 6-minute walking test 1 year from baseline in the intervention and control groups

Intervention Control
(n=49) (n=54)

n Mean n Mean p 
(SD) (SD) value

Male/Female 25/24 32/22

Smokers  16 23 0.299

Age 67 (4) 68 (5) 0.373

FEV1, % pred. 49 (8) 49 (8) 0.966

BMI 28 (6) 27 (6) 0.576

6MWT  (m) 391 (89) 360 (88) 0.114

CCQ, 0-6 2 (1) 2 (1) 0.651

Exacerbations (n) 0.8 (1.2) 0.4 (1.1) 0.146

Table 1. Baseline characteristics of intervention and
control groups
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In the intervention group the total QoL was significantly
improved compared with baseline after 2 months (p<0.001),
5 months (p=0.007), and 1 year (p=0.022, Table 4). There
were no significant improvements in QoL at the 1-year follow-
up in the control group (Table 5).

More drugs were prescribed for COPD (i.e. not increase in
dosage) during the 1-year study for 11% of patients in the
intervention group and for 22% of patients in the control group.
During the study four of 16 patients stopped smoking in the
intervention group and seven of 23 in the control group.   

Discussion 
The main results of this longitudinal study are that there were no
statistical differences in functional capacity and QoL between the
intervention and control groups after 1 year. Functional capacity
increased significantly from baseline to the 1-year follow-up in
both the intervention and control groups. However, the patients
in the intervention group increased their QoL significantly after 1
year. The exacerbation frequency decreased in the intervention
group and increased in the control group; this difference was
statistically significant.    

The 6MWT was increased in both groups of participants but
did not reach the reported mean 6MWT distance of 613 m in
healthy elderly people.30 The 6MWT is a useful method for
evaluating the effect of treatment on a patient’s daily activity
tolerance.31 During the study period the 6MWT also increased in
patients in the control group. It is possible that the
measurements performed for the baseline data had influenced

the patients to consider starting regular physical activity, since it
is routine for nurses at a nurse-led asthma/COPD clinic to give
information concerning physical activity,21 despite the fact that
the same nurse performed the baseline data for all patients in
the control group and was instructed not to give any advice to
patients concerning physical activity or other treatments. 

This study showed that six weeks of NMP had positive effects
on functional capacity and QoL for up to 1 year in the
intervention group. In studies performed in hospital settings,
positive effects on these parameters have mostly been shown for
up to 6 months.3 However, the study by Chavannes et al.,19 also
conducted in primary care, showed similar longitudinal effects
on QoL as in the present study. One reason for the positive
results for QoL could be that the PHC centres had to build up
COPD teams, which necessitated educating the staff on how to
manage patients with COPD.3,4 A comprehensive approach to a
chronic care model also probably improves COPD outcomes.32 In
the present study QoL was measured using the CCQ in three
domains: symptoms, functional state, and mental state.24 After
two months all three domains were increased. The minimal
clinically important difference (MCID) for the CCQ has shown an
average change in score of 0.5 for the total score.24,25 The MCID
in the present study was reached after two months in the
intervention group but did not persist during the year. In the
control group no MCID was achieved. The results indicate that
even a small contribution such as a 6-week NMP in PHC could
have positive effects on patients with COPD. 

The study shows that more drugs were prescribed in the
control group but there was no increase in QoL. However, it has
been shown that usual care with only pharmacological
treatment does not have an effect on QoL.20 It is possible that
some effects on 6MWT could depend on the pharmacological
treatment.

In this study the frequency of exacerbations decreased in the
intervention group and increased in the control group, which
indicates that NMP over six weeks may lead to a reduction in
exacerbations. However, it is also possible that the results could
be due to regression to the mean. The findings are in accordance
with the results reported by a Cochrane review, where the
included studies had PR for six months.2 Another Cochrane
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Baseline 2 months 5 months 1 year follow-up

Variable Mean (SD) Diff p value Diff p value Diff p value

CCQ Total, 0-6 2     (1) –0.5 <0.001 –0.3 0.007 –0.3 0.022

Symptom, 0-6 2      (1) –0.4 0.009 –0.3 0.054 –0.2 0.044

Functional state, 0-6 2     (1) –0.5 <0.001 –0.3 0.029 –0.3 0.095

Mental state, 0-6 2      (1) –0.5 0.015 –0.2 0.471 –0.2 0.366

Table 4. Changes from baseline in the Clinical COPD Questionnaire (CCQ) in the intervention group during the 1-year
study period (n=44)

Baseline 1 year follow-up

Variable Mean (SD) Diff p value

CCQ Total, 0-6 2       (1) –0.3 0.086

Symptom, 0-6 2       (1) –0.1 0.654

Functional state, 0-6 2       (1) –0.3 0.150

Mental state, 0-6 2       (1) –0.3 0.207

Table 5. Changes in the Clinical COPD Questionnaire
(CCQ) in the control group during the 1-year study
period (n=45)
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review reported that self-management education reduced
hospital admissions for exacerbations.33 Thus, NMP may enable
patients to perform daily activities, since exacerbations are
devastating for the patient as they impair functional
performance with decreased exercise tolerance and QoL.4,12

Most of the patients in the present study were obese or
overweight, a finding also seen in another study.34 The patients
examined and treated in hospital settings are often
underweight, indicating more serious COPD.3,35 It will be a
challenge for primary care to deal with the problem of obesity.
Specific interventions addressing obesity include nutritional
education, restricted calorie meal planning, encouragement for
weight loss and psychological support,4 resources not currently
available in primary care.22

One of the inclusion criteria in this study was the GOLD stage
of the disease18 which was obtained by spirometric examination
(i.e. a physical investigation that is not related to the patient’s
functional capacity and QoL). The patient’s functional capacity
measured using 6MWT varied to a great extent in different
patients. The QoL also varied in both groups, but was generally
fairly good at baseline and therefore had little scope to show
large improvements. Nevertheless, QoL showed a statistically
significant increase in the intervention group, but there was no
difference between the groups at 1-year follow-up. A study by
Izquierdo et al.36 showed that patients with COPD in PHC had a
lower disease burden than those in specialist clinics. This may
mean that not all of the patients in the current study were in
need of NMP. Inclusion of patients should perhaps be based on
the International Classification of Functioning (ICF)37 or BODE
index,38 both of which indicate the patient’s function in daily life. 

The reliability of the intervention group could have been
influenced by the fact that nine nurses made assessments of the
patients in the group, even though the teams all had the same
training before the start of the study to standardise the
assessments and the NMP. The reliability was stronger in the
control group since only one nurse made all the assessments in
all patients, both at baseline and at the 1-year follow up. Patient
education was also given by different professionals in the nine
PHC centres. Patient education is related to the personality,
creativity, and experience of the professionals39,40 which could
have influenced reliability.

One limitation of the present study was the power
calculation. The power of the results for QoL was found to be
very low at 25%. This was because there were no data on the
effects of NMP in PHC so the data had to be taken from the pilot
study. Because of the low power of this study, the results should
be interpreted with caution.
Conclusions   
The present study shows that even a small contribution such as
six weeks of NMP seems to reduce the COPD exacerbation
frequency. There were no significant differences in functional

capacity and QoL between the intervention and control groups

after one year. However, functional capacity and QoL increased
in the intervention group. The establishment of COPD
multidisciplinary teams appears to provide the possibility of a
higher quality of care for patients with COPD. However, more
studies are needed to evaluate the potential benefits in
functional capacity and QoL.    
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