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ABSTRACT

Objective: Early intervention in chronic obstructive pulmonary disease (COPD) includes health
education, smoking cessation, pulmonary rehabilitation and enhancing immunity (administration of
influenza vaccine and polysaccharide nucleic acid fraction of bacillus Calmette-Guerin [BCG-PSN]).
The effect of early intervention was investigated systematically in patients with COPD at different
stages.
Methods: We enrolled 422 patients with COPD at different stages without symptoms and then randomly
assigned them to intervention and control groups. The intervention group was provided with early
intervention and usual care while the control group was only provided with usual care. One year of
follow-up was performed to observe forced expiratory volume in one second (FEV1), FEV1/forced vital
capacity (FVC), and the ratio of patients with acute exacerbation (number of patients with acute
exacerbation/total of patients).
Results: The values of decline in FEV1 and FEV1/FVC were significantly lower in the intervention
groups of stage I and II than control groups (all p < 0.05), but not significantly lower in the intervention
groups of stage III and IV than control groups (all p > 0.05). The ratios of patients with acute
exacerbation were lower in the intervention groups of all the stages than the control groups (p < 0.05).
Conclusion: Early intervention could slow the decline of FEV1 and FEV1/FVC in patients with COPD
in stages I and II, but not in stages III and IV. Early intervention could also prevent patients with COPD
from getting acute exacerbation and improve their quality of life in all the stages of the disease.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a frequent
kind of chronic respiratory disease with high and increasing
prevalence, morbidity and mortality, and it has become a
major public health problem worldwide (1, 2). Chronic
obstructive pulmonary disease is divided into four stages,
based on forced expiratory volume in one second (FEV1)/
forced vital capacity (FVC), FEV1 and clinical symptoms. In
stage I (mild), FEV1/FVC < 70% and FEV1 ≥ 80% of the
predicted value, and the patient may present with or without
chronic symptoms (cough and expectoration); in stage II
(moderate), FEV1/FVC < 70% and ≤ 50%, FEV1 < 80% of
the predicted value, and the patient frequently presents with
chronic symptoms (cough, expectoration and dyspnoea after
action); in stage III (severe), FEV1/FVC < 70% and ≤ 30%,
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FEV1 < 50%, and the patient generally presents with chronic
symptoms (cough, expectoration and dyspnoea) and frequent
occurrence of acute exacerbation; in stage IV (very severe),
FEV1/FVC < 70% and FEV1 < 50% or 30%, and the patient
may suffer from chronic respiratory failure and even pulmonary heart disease (cor pulmonale), right heart insufficiency or failure. In China, the ratio of COPD patients is 8%
of the population aged 40 years and older (3) and the trend is
increasing (4), thus the prevention and treatment of COPD
should be reinforced.
Early intervention is very important in the treatment
and rehabilitation of patients with COPD. Specific measures
include health education, smoking cessation, pulmonary
rehabilitation and enhancing immunity [administration of
influenza vaccine and polysaccharide nucleic acid fraction of
bacillus Calmette-Guerin (BCG-PSN)] (5–7). Early intervention can be applied to the general population, the highrisk population and COPD patients. Previous studies have
shown that early intervention can significantly reduce the
annual rate of decline of FEV1 and FEV1/FVC and
cumulative mortality, and meanwhile enhance the rate of
smoking cessation in the general population (8–10). Early
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intervention can prevent stable COPD patients from having
acute attacks, reduce the times of outpatient and inpatient
treatment, improve the quality of life, and save medical
resources and expenses in COPD patients. But the effects of
early intervention have not been researched systematically in
COPD patients at different stages. Additionally, it is not
known whether early intervention delays the decline of pulmonary function in patients with COPD at different stages
and shows a difference among these delays.
In this paper, we chose several common measures of
early intervention and applied them to COPD patients at
different stages. The pulmonary function and number of
patients with acute exacerbation were then followed-up. We
aimed to determine whether early intervention delayed the
decline of pulmonary function in COPD patients and whether
early intervention had any relation to stage of disease.

SUBJECTS AND METHODS
Study population
Firstly, we chose five communities randomly in Dongguan
city in China. Secondly, we carried out a screening survey
and got 1091 persons aged 40 years and above in the five
communities, and then identified 206 COPD patients by
SGRQ scores (St George’s Hospital Respiratory Questionnaire) and pulmonary function tests. Thirdly, we got 216
COPD patients from review of the case history at our
hospital. Lastly, all the COPD patients were enrolled in the
study and randomly assigned into intervention or control
groups. Table 1 shows the baseline characteristics of study
participants.
The intervention groups were provided with early
intervention including health education, smoking cessation,
pulmonary rehabilitation, enhancing immunity (administration of influenza vaccine and BCG-PSN), taking bronchodilators and inhaling corticosteroids besides the usual
care. Health education was carried out by health manuals,
lectures, free consultation and relevant knowledge competitions aimed at improving the knowledge about COPD,
eliminating harmful habits and behaviours. Smoking
cessation was advised by lectures on the adverse effects of
Table 1:

Stage I
Stage II
Stage III
Stage IV

smoking and the benefits of smoking cessation. Psychosocial
support was also provided to help smokers cope with withdrawal symptoms. Pulmonary rehabilitation included physical exercise, pursed lip breathing and abdominal breathing.
Influenza vaccine and BCG-PSN were administered quarterly. The control groups were only provided with the usual
care. The compliance of the intervention groups was
checked regularly. After one year of follow-up, the FEV1 and
FEV1/FVC, and number of patients with acute exacerbation
were compared between the intervention and control groups.
After the study, all the participants were managed according
to the Guidelines for the Diagnosis and Management of
Patients with COPD (2011). Permission was obtained from
the Ethics committee of our hospital and all the participants
gave informed consent.

Statistical analysis
The gender ratio was compared between the intervention and
control groups using Chi-squared test. Age and body mass
index (BMI) between the intervention and control groups
were compared using Student’s t-test. Forced expiratory
volume in one second and FEV1/FVC in the baseline survey
were compared to the data one year later using Student’s ttest for all the groups. The differences in FEV1 and
FEV1/FVC between the baseline survey and one year later in
the intervention groups were compared to the control groups
using Student’s t-test. The ratios of patients with acute
exacerbation in one year between the intervention and
control groups were compared using Chi-squared test. The
statistical analysis was performed with SPSS version 17.0.
Significance was set at p < 0.05.

Baseline characteristics of all the groups

Intervention group
Control group
p
Intervention group
Control group
p
Intervention group
Control group
p
Intervention group
Control group
p

RESULTS
All the participants completed follow-up. The ratio of gender, age and BMI were not significantly different between the
intervention and control groups (Table 1). Forced expiratory
volume in one second and FEV1/FVC after one year of
follow-up were lower than the baseline data for all the groups
(Table 2). The values of decline in FEV1 were significantly
lower in the intervention groups of stage I and II than the

Number of
participants
(male/female)
44/13
43/14
> 0.05
29/13
27/15
> 0.05
57/20
60/17
> 0.05
32/10
33/8
> 0.05

Age (years)

Body mass index
(BMI)

61.3
60.9
> 0.05
63.5
63.3
> 0.05
65.5
65.8
> 0.05
68.1
67.9
> 0.05

22.96
23.24
> 0.05
22.35
24.12
> 0.05
21.37
22.43
> 0.05
20.38
21.08
> 0.05
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Table 2:

Stage
I
Stage
II
Stage
III
Stage
IV

Forced expiratory volume in one second (FEV1) and FEV1/forced vital capacity (FVC) of baseline survey and one year later in
intervention and control group

Intervention group
Control group
Intervention group
Control group
Intervention group
Control group
Intervention group
Control group

Mean (SD) FEV1 (ml)
One year
Baseline later
p
1871
1878
1461
1454
893
873
610
635

1842
1815
1438
1411
877
854
599
626

Mean (SD) % predicted FEV1
One year
Baseline
later
p

< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05

83.4 ± 0.3
83.7 ± 0.2
65.1 ± 0.4
64.8 ± 0.5
39.8 ± 0.3
38.9 ± 0.6
27.2 ± 0.2
28.3 ± 0.1

control groups, but the values of decline in FEV1 were not
significantly lower in the intervention groups of stage III and
IV than the control groups. Similarly, the values of decline
in FEV1/FVC were significantly lower in the intervention
groups of stage I and II than the control groups, but the
values of decline were not significantly lower in the intervention groups of stage III and IV than the control groups
(Table 3).
Table 3:

Stage I
Stage II
Stage III

Value of decline in FEV1 (ml, predicted %/year) and FEV1/FVC
ratio (%) between intervention and control group

Mean (SD) FEV1 (ml)
Mean (SD) % predicted FEV1
FEV1/FVC ratio (%)

Intervention Control
group (%) group (%)

Mean (SD) FEV1 (l)
Mean (SD) % predicted FEV1
FEV1/FVC ratio (%)

Mean (SD) FEV1 (l)
Mean (SD) % predicted FEV1
FEV1/FVC ratio (%)

Stage IV Mean (SD) FEV1 (l)
Mean (SD) % predicted FEV1
FEV1/FVC ratio (%)

29 ± 4.2
1.3 ± 0.3
0.8 ± 0.1

23 ± 3.5
1.0 ± 0.4
0.6 ± 0.1

16 ± 2.7
0.7 ± 0.5
0.3 ± 0.3

11 ± 2.5
0.4 ± 0.1
0.4 ± 0.2

63 ± 5.6
2.8 ± 0.4
1.5 ± 0.2

43 ± 4.1
1.9 ± 0.2
1.1 ± 0.2

p

< 0.05
< 0.05
< 0.05

< 0.05
< 0.05
< 0.05

19 ± 2.3
0.8 ± 0.7
0.4 ± 0.6

> 0.05
> 0.05
> 0.05

9 ± 2.1
0.3 ± 0.2
0.4 ± 0.3

> 0.05
> 0.05
> 0.05

FEV1 – forced expiratory volume in one second; FVC – forced vital capacity

The ratios of patients with acute exacerbation were
lower in the intervention groups than the control groups
(Table 4).
Table 4:

Stage I
Stage II
Stage III
Stage IV
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Ratio of COPD patients with acute exacerbation in one year
between intervention and control group at all stages

Ratio (SD)
Ratio (SD)
Ratio (SD)
Ratio (SD)

Intervention
group (%)

0±0
4.8 ± 3.30
7.8 ± 3.06
16.7 ± 5.76

COPD – chronic obstructive pulmonary disease

Control
group (%)

7.0 ± 3.38
11.9 ± 4.50
15.6 ± 4.14
34.1 ± 7.40

p

< 0.05
< 0.05
< 0.05
< 0.05

82.1 ± 0.4
80.9 ± 0.6
64.1 ± 0.3
62.9 ± 0.4
39.1 ± 0.2
38.1 ± 0.3
26.8 ± 0.3
28.0 ± 0.5

< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05

FEV1/FVC (%)
One year
Baseline
later

68.7 ± 0.4
68.4 ± 0.2
61.8 ± 0.5
62.0 ± 0.2
45.6 ± 0.1
46.0 ± 0.4
38.7 ± 0.4
38.4 ± 0.2

67.9 ± 0.4
66.9 ± 0.3
61.2 ± 0.2
60.9 ± 0.1
45.3 ± 0.6
45.6 ± 0.5
38.3 ± 0.4
38.0 ± 0.3

p

< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.05

DISCUSSION
The results showed that early intervention could slow the
decline of FEV1 and FEV1/FVC in patients with COPD in
stage I and II, and thus delay the progression of COPD.
Furthermore, the effect of early intervention was better in
patients with COPD in stage I than stage II. But early
intervention was useless in slowing the decline of FEV1 and
FEV1/FVC in patients with COPD in stage III and IV. The
ratios of patients with acute exacerbation in one year were
lower in the intervention groups than control groups (p <
0.05), thus early intervention could reduce the ratio of
patients with acute exacerbation and improve the quality of
life of patients with COPD.
Early intervention of COPD was mainly performed in
hospital and the targets were patients with moderate and
severe COPD (10). This was because pulmonary function
test had not been included in regular surveillance and it was
difficult to diagnose patients with COPD before they had
severe symptoms and signs. Previous studies reveal that the
main aims of early intervention in patients with COPD were
to prevent acute exacerbation and improve the quality of life
in the patients. The results of the present study are in keeping
with these aims.
Recent studies reveal that FEV1 decreases faster in
patients with COPD at an earlier stage, so we should pay
particular attention to the patients with COPD in the earlier
stages, high-risk populations and the general population.
Early intervention can significantly slow the decline of FEV1
and FEV1/FVC, enhance the rate of smoking cessation and
reduce cumulative mortality in the general population (9).
This present study was a useful addition to previous studies,
and furthermore found that the effect of early intervention
was better in the patients with COPD in the earlier stages but
early intervention had little effect on slowing the decline of
FEV1 and FEV1/FVC when patients became severe.
As for the limitations of this study, firstly, the patient
sample was too small for generalization. Secondly, as the
progression of COPD is affected by many factors, the study
did not include all the confounding factors, for example,
family income, occupational exposure, educational back-
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ground and others. Lastly, the follow-up period of the study
was too short to analyse the progression of COPD.

CONCLUSION
Early intervention could slow the decline of FEV1 and
FEV1/FVC in patients with COPD at stages I and II and thus
delay the progression of COPD. However, early intervention
could not slow the decline of FEV1 and FEV1/FVC in
patients with COPD at stages III and IV. Early intervention
could prevent patients with COPD from acute exacerbation
and improve the quality of life of patients at all the stages.
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