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BACKGROUND: A number of effective strategies have been developed to improve the quality of
life in patients with COPD. However, few have been implemented in patients with COPD at all
stages in a community setting. This study evaluated the efficacy of a complex COPD health man-
agement intervention in rural communities in China. METHODS: A randomized controlled trial
including 8,217 subjects with COPD was implemented from May 2008 to May 2012 in 14 commu-
nity health-care centers. The control group of subjects received usual care, whereas the manage-
ment group of subjects participated in a health management program that included assessing the
subjects’ health status, giving regular health lectures, smoking cessation counseling, encouraging
regular exercise, providing rehabilitative training and psychological counseling, and regular follow-
up. As a primary outcome, we examined the changes in the BODE index. Secondary outcomes
included depression and anxiety rates, current smoking rate, awareness of COPD, mortality, risk
factors, respiratory medication use, hospital admissions, and emergency department visits.
RESULTS: After 4 y, the mean cumulative value of the BODE index increased by 0.7 per subject
in the control group and decreased by 0.4 per subject in the health management group (difference
of 1.1, 95% CI 0.2–2.0, P < .001). Health management reduced anxiety symptoms by 4.8%, de-
pression symptoms by 6.6%, current smoking by 14.3%, mortality due to all causes by 9.0%,
hospitalizations due to all causes by 16.1%, and emergency department visits due to all causes by
18.1% (P < .05 for all). However, it increased immunomodulator use by 58.9%, respiratory med-
ication use by 14.1–21.9%, and awareness scores for COPD by 57.2% (P < .05 for all).
CONCLUSIONS: The health management program is an effective community-based strategy for
the prevention and management of COPD in China, increasing awareness and knowledge among
patients and practitioners and improving management within the limitations of access to pharma-
cotherapy. Key words: COPD; health management; BODE index; health status. [Respir Care
2015;60(1):1–•. © 2015 Daedalus Enterprises]

Introduction

COPD is increasingly recognized as a systemic disease.1

Prescribing medication alone usually fails to produce the
optimal outcome for patients with COPD.2 Instead, multi-

dimensional approaches are recommended for COPD treat-
ment.3-6 These programs lead to improvements in dyspnea,
health-related quality-of-life outcomes, health-care utiliza-
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tion, and psychosocial outcomes, as well as reductions in
hospitalizations and emergency department visits.7-9

However, these effective management strategies for
COPD are employed mainly by specialists in integrated
medical facilities, not by general practitioners and health-
care workers in health-care units.4-6 Limited attention has
been paid to community-based management of patients at
different stages of COPD on a large scale, particularly
those living in the rural areas of China.

The goal of health management is to direct the limited
resources available for chronic disease management to pa-
tients with the greatest need for improvement. The pro-
grams of health management may include collecting health
information, conducting a periodic health examination with
a general initial medical diagnosis, confirming risk factors
and risk assessment, management of risk factors (includ-
ing education about disease, optimization of evidence-based
medications, providing information and support from case
managers, and instilling self-management principles), long-
term tracking, and follow-up and repetition of the above
steps. Health management programs have been success-
fully implemented for chronic conditions, such as hyper-
tension and diabetes mellitus.10 However, effective evi-
dence that health management improves COPD care is
lacking. Therefore, a model for managing the care of pa-
tients with COPD is still needed. The aim of such a model
would be to integrate available health-care resources and
help the various clinicians involved to agree on a common
approach and act in concert. We therefore sought to de-
termine whether a simpler health management program,
with a focus on behavioral intervention and rehabilitation
training, would improve outcomes in patients with COPD.

In this study, we established a 4-y community-based
health management intervention program6 and evaluated
its efficacy for improving the health status of patients with
COPD by monitoring a number of relevant indices, such as
the BODE (body mass index [B], degree of air-flow ob-
struction [O], level of functional dyspnea [D], and exercise
capacity [E]) index. We wanted to develop and validate a
reliable strategy for effective COPD management in the
community setting.

Methods

Study Design

This community-based, parallel-group, pragmatic, ran-
domized controlled trial involving 2 groups of subjects
with COPD ran at 14 health-care units from May 2008 to
May 2012 in rural areas of Xuzhou City, China. The first
group participated in a health management program for
4 y. The second group received usual care for 4 y. Re-
cruitment of health-care centers took place in 28 commu-
nities based on our previous epidemiological study.11

Health-care centers were classified into 2 groups: those
with previous experience with health management coun-
seling and those without. Centers with experience and those
without were then randomly allocated separately into the
health management and control groups to prevent an im-
balance between interventions in centers with previous
experience. To detect a 25% relative reduction in the pri-
mary outcome between the 2 groups with 80% power, a
2-sided type-1 error of 5%, a design effect of 2.5, and an
intracluster correlation coefficient of 0.03, we determined
from a pilot study that we needed 7 centers with a total of
at least 3,300 subjects in each group according to the usual
formula, allowing for 20% loss during follow-up.

There are no geographical differences between these
communities. A health-care unit is a typical office unit in
the community. None of the observation areas had air
pollution according to data provided by the environmental
protection department.

This study was approved by the ethics committee of the
Xuzhou Center for Disease Control and Prevention and the
regional ethical vetting board in Xuzhou, China. Agree-
ment was received from all relevant medical units. In-
formed consent was obtained from all subjects. This is
Chinese Clinical Trial Registry ChiCTR-TRC-12001958.

Study Population

Subjects were recruited by their family physicians from
14 health-care centers in rural areas of Xuzhou City, China,
from January to March 2008. At baseline, the subjects had

QUICK LOOK

Current knowledge

COPD has been increasingly recognized as a systemic
disease with multisystem involvement. Multidimen-
sional approaches are recommended for management of
the disease. These programs lead to improvements in
dyspnea, health-related quality-of-life outcomes, health-
care utilization, and reductions in hospitalizations and
emergency department visits.

What this paper contributes to our knowledge

A health management program including assessing
health status of subjects, giving regular health lectures,
smoking cessation counseling, encouraging regular ex-
ercise, rehabilitative training, psychological counseling,
and regular follow-up was an effective community-based
strategy for the prevention and management of COPD
in China. Increased awareness and knowledge among
patients and practitioners were effective in an environ-
ment with limited access to pharmacotherapy.
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to have a diagnosis of COPD according to the criteria
proposed by the Global Initiative for Chronic Obstructive
Lung Disease (GOLD).12 The following exclusion criteria
were used to minimize selection bias by the County Peo-
ple’s Hospital: presence of fever, active tuberculosis,
changes in radiographic images or medication in the
4 weeks immediately preceding recruitment, primary di-
agnosis of asthma or obvious bronchiectasis, cystic fibro-
sis, interstitial lung disease, previous lung-volume-reduc-
tion surgery, lung transplantation, pneumonectomy,
uncontrolled or serious conditions that could potentially
affect spirometry tests, and refusal to fill out psychological
questionnaires. The subjects completed questionnaires and
underwent spirometry testing at both the baseline assess-
ment and at the end of the follow-up assessments. General
characteristics were documented based on subject reports.
Weight and height were measured before pulmonary func-
tion tests were conducted. All qualified candidates were
invited to participate in the study during home visits. All
subjects were of Han ancestry and had the same cultural
background and dietary habits. The subjects underwent
follow-up interviews with questionnaires and spirometry
tests in the same health-care centers for both baseline and
follow-up surveys. The end points were the last follow-up
results of each subject. Subjects were lost to follow-up if
we could not contact them or if they moved to another
location, withdrew consent, refused to proceed, had in-
valid data, or were unable to complete the study.

Intervention

One-hundred thirty-six general practitioners, working at
7 different health-care centers, in the management group
took 2 d of training in health management for intervention.
The training included: general information about COPD,
pathogenesis, risk factors, clinical manifestations, assess-
ment of subjects’ conditions, display of exacerbation, and
the stable stage of treatment and rehabilitation of COPD.
In addition, they learned the follow-up process, how to
help subjects quit smoking, and how to help subjects im-
prove self-management skills.

Subjects in the management group participated in the
health management program, which was delivered in these
7 health-care centers. Full details on the health manage-
ment program are provided in Appendix 1 (see the sup-
plementary materials at http://www.rcjournal.com).

The health management strategies included the follow-
ing steps. (1) Data from the initial investigation were used
to assess the baseline characteristics of the study subjects.
(2) A health management plan was designed for each sub-
ject in the management group. (3) Every 2 weeks, subjects
were given a lecture that lasted for 40–60 min and in-
cluded general information about COPD, direct observa-
tion of inhaler techniques, a review and adjustment of

out-patient COPD medications, smoking cessation coun-
seling, recommendations concerning influenza and pneu-
mococcal vaccinations, encouragement for regular exer-
cise, instruction on hand hygiene, rehabilitation, and
psychological counseling. All subjects were asked to par-
ticipate in the lectures along with their caregivers. The
health education materials, which contained the content of
the 48 total lectures, were distributed to the subjects and
their physicians. (4) General practitioners who participated
in this study were trained according to GOLD guidelines
and health management content. (5) Every 2 weeks, gen-
eral practitioners conducted at least one face-to-face fol-
low-up visit, which took place either at the subject’s home
or at the health-care centers to assess the subject’s com-
pliance with the doctor’s orders. The general practitioners
filed a monthly report on the condition of each subject for
a team of professionals. (6) The professionals assessed
those reports and selected a topic of focus for each subject.
The assessments were then returned to the general practi-
tioners. This recording and feedback system was designed
for continued improvement of the follow-up procedure. (7)
Every 2 months, the professionals, including pulmonolo-
gists, psychiatrists, rehabilitation specialists, nutritionists,
respiratory nurses, and other experts, examined the sub-
jects collectively at the health-care units. The profession-
als also supervised the frequency and quality of the gen-
eral practitioners’ follow-up practices.

Usual Care

Health-care providers and general practitioners provided
subjects in the control group with usual care according to
the subjects’ needs. Every 2 months, the caregivers were
asked to determine each subject’s condition by telephone
or at a face-to-face follow-up visit, record the subject’s
status at the health-care stations, and then report this in-
formation to our study group. In case of deterioration,
subjects were treated with drugs in accordance with the
GOLD guidelines or referred to a respiratory specialist.
The content and frequency of usual care services were not
standardized.

Outcome Measures

The primary end point used to evaluate subjects’ health
status was the BODE index.13 Briefly, pulmonary function
was assessed based on the standards set forth by the Amer-
ican Thoracic Society.14 Dyspnea was measured according
to the Modified Medical Research Council (MMRC) dys-
pnea scale,15 in which higher scores indicate more severe
dyspnea. The 6-min walk test (6MWT) was carried out
according to American Thoracic Society guidelines.14 Each
of these BODE variables was assigned a specific index
value, and from these, the total score was calculated, rang-
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ing from 0 to 10 points, with a higher score indicating
greater severity.

Secondary outcome measures were changes in COPD
knowledge, awareness, and risk factors, which were mea-
sured with a survey that included questions on epidemiol-
ogy, prevention, treatment, and rehabilitation. The ques-
tionnaire consisted of 100 items (each item assigned one
score) designed by us. Cumulative COPD deaths for all
causes within 96 months were entered through our link to
the China Information System for Disease Control and

Prevention, and the authors verified the information for
each deceased subject. Changes in anxiety and depression
symptoms were measured with the Hospital Anxiety and
Depression Scale (HADS),16 in which higher scores indi-
cate a greater likelihood of anxiety or depression. Changes
in hospital admissions and emergency department visits,
as well as changes in medication regimens, were obtained
by subject interview, health-care databases, or prospec-
tively from diary cards, and frequency was recorded.

Statistical Analysis

SPSS 13.0 (SPSS, Chicago, Illinois) was used for all
calculations. Descriptive statistics were performed for all
recorded variables. Baseline characteristics between the 2
groups were compared using the unpaired t test for age,
income, BODE index, 6-min walk distance (6MWD),
MMRC scores, BMI, and FEV1 (% predicted), whereas
the chi-square test was used for analysis of sex, education,
marriage, smoking, passive smoking, exposure to coal
and/or biomass smoke history, comorbidity, HADS-anxi-
ety, and HADS-depression. For the BODE index and its
components, we compared the estimated mean cumulative
functions between disease management and usual care.
Results are presented as change between post-intervention
and baseline levels (� values). We also used a generalized
linear model with a log link and negative binomial random
component to compare the rate of hospital admissions and
emergency department visits. A general or generalized lin-
ear regression function was employed to compare changes
in COPD knowledge, risk factors for COPD, anxiety and

Assessed
8,217

Analyzed
3,418

Analyzed
2,803

Health management
4,197

Usual care
4,020

Excluded Excluded
Unable to do 6MWT: 41
No lung function test: 62
Incomplete data: 22
Lost to follow-up: 19
Died: 610

Intervention: 4,172
Refused consent: 25

Intervention: 3,999
Refused consent: 21

Unable to do 6MWT: 74
No lung function test: 120
Incomplete data: 24
Lost to follow-up: 32
Died: 946

Fig. 1. Trial profile. 6MWT � 6-min walk test.

Table 1. Baseline Characteristics of Health-Care Units

Variable
Intervention
Community

Control
Community

Units, n 7 7
Population, n 301,785 298,467
Annual per capita income

(mean � SD), Yuan
21,345 � 464 21,545 � 471

Per capita housing area
(mean � SD), m2

25.6 � 6.4 25.6 � 6.5

Medical staff, n 2,162 2,147
Doctors, n (%) 654 (38.1) 648 (37.0)
Nurses, n (%) 1,041 (38.7) 1,058 (41.0)
Medical staff educational

background, n
Undergraduate or above 1,576 1,573
Junior college 482 479

Medical staff professional
title, n

Senior 559 555
Intermediate 881 878
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depression symptoms, all-cause mortality rates, total days
hospitalized, total days in the emergency department, and
the number of out-patient respiratory medication prescrip-
tions. The threshold for statistical significance was set at
P � .05.

Results

Frequency of Health Service Received by Subjects

The 2 groups were drawn from a single district and were
similar at baseline in terms of annual average income,
access to health services, and main demographic charac-
teristics (Table 1). Figure 1 shows the progress of subjects
through the study. According to the requirements of our
study, all subjects with COPD participated in the activities
provided by the caregivers. In total, the subjects received
a mean � SD of 96 � 12.6 follow-ups by caregivers. The

greatest number of follow-ups was 112, which accounted
for 85.2% (3,576/4,197) of the study population, whereas
71 was the least number of follow-ups, accounting for
4.5% (189/4,197) of all subjects. In our study, 86.7% of
subjects attended the 48 COPD health education lectures.
The participation rates for mandated daily breathing exer-
cise training, abdominal respiration, breathing exercises,
and limb training were 95.6%, 94.3%, 94.1%, and 91.5%,
respectively. Although 100% of subjects reported that they
paid attention to their everyday diet, only 47% of subjects
insisted on eating 3 meals/d as dictated by the require-
ments of the dietary guidelines.

General Characteristics of Subjects at Baseline
Survey and at 4-y Follow-Up

The 8,217 subjects who fulfilled the study criteria were
placed into the management or control groups. No health

Table 2. Baseline Characteristics of Subjects Randomly Selected From 2 Communities

Variable Management Group Control Group P

Subjects, n 4,197 4,020
Males, n (%) 2,006 (47.8) 1,924 (47.9) .95
Age (mean � SD), y 61.6 � 13.5 61.4 � 13.2 .50
Educational levels (high school and above), n (%) 378 (9.0) 345 (8.6) .50
Married, n (%) 3,025 (72.1) 2,865 (71.3) .42
Annual per capita income (mean � SD), Yuan 6,820 � 280 6,830 � 290 .11
Smokers, n (%) 1,895 (45.2) 1,797 (44.7) .68
Smoking history of � 10 pack-years, n (%) 1,814 (43.2) 1,748 (43.5) .81
Passive smoking, n (%) 642 (15.3) 631 (15.7) .62
Exposure to coal and/or biomass smoke, n (%) 1,624 (38.7) 1,532 (38.1) .59
Exposure to biomass smoke in non-smokers, n (%) 1,395 (33.2) 1,307 (32.5) .48
Comorbidity, n (%) 1,280 (30.5) 1,198 (29.8) .49
Immunomodulator, n (%) 734 (17.5) 719 (17.9) .59
Hospitalized for COPD in the past year, n (%) 1,519 (36.2) 1,443 (35.9) .78
Emergency department visit for COPD in the past year, n (%) 2,413 (57.5) 2,263 (56.3) .27
HADS-anxiety � 8, n (%) 768 (18.3) 732 (18.2) .92
HADS-depression � 8, n (%) 1,477 (35.2) 1,403 (34.9) .78
BODE index, median (IQR)* 4 (1–6) 4 (1–6) � .99
6MWD, median (IQR), m* 367 (307–392) 366 (305–390) .45
MMRC, median (IQR) 2 (0–4) 2 (0–4) � .99
BMI, median (IQR), kg/m2* 23.0 (20.1–24.3) 22.9 (20.0–24.4) .84
FEV1, median (IQR), % predicted* 55.1 (82.1–45.3) 55.5 (8.8–44.6) .42
Awareness scores (mean � SD) 15.3 � 4.2 15.6 � 4.1 � .001
Respiratory medication, n (%)

Long-acting � agonists 0 (0) 0 (0)
Inhaled corticosteroids 437 (10.4) 411 (10.2) .86
Chronic systemic corticosteroids 815 (19.4) 788 (19.6) .85
Theophylline 1,418 (33.8) 1,371 (34.1) .68

* Nonparametric inferential statistics
HADS � Hospital Anxiety and Depression Scale
IQR � interquartile range
6MWD � 6-min walk distance
MMRC � Modified Medical Research Council
BMI � body mass index
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centers had previous experience with health management
counseling. After 4 y, 75.7% (6,221/8,217) of recruited
subjects completed the final analysis (see Fig. 1). Reasons
for dropping out after randomization were refusal to con-
tinue participation (25 subjects in the management group
and 21 in the control group), lost to follow-up (19 subjects
in the management group and 32 in the control group), and
death (610 subjects in the management group and 946 in
the control group). Subjects were excluded from analysis
because of inability to perform the 6MWT (41 subjects in
the management group and 74 in the control group), in-
complete lung function testing (62 subjects in the man-
agement group and 120 in the control group), and incom-
plete data (22 subjects in the management group and 24 in

the control group). Demographic characteristics of the sub-
jects, including the 4,197 subjects in the management group
and the 4,020 subjects in the control group, are summa-
rized in Table 2. There were no significant differences
between the 2 groups at baseline. Notably, of the 8,217
subjects who were initially enrolled in the study, 1,996
(24.3%) failed to complete the study, including 779 (18.6%)
from the management group and 1,217 (30.3%) from the
control group. There was a significant difference in the
dropout rate between the 2 groups (P � .05). The general
characteristics of those who did not complete the study
were not significantly different between the management
and control groups (all P � .05), as shown in Table 3. In
both groups, compared with the subjects who completed
the study, those who failed to complete the study were
older, less educated, less likely to be married, more likely
to be smokers, and more likely to be associated with coal
and/or biomass smoke exposure and had lower incomes,
lower BMI, and higher comorbidity rates (all P � .001)
(Table 3). In summary, there were no significant differ-
ences in the baseline characteristics between the 2 groups.
However, the rates of failure for the 6MWT and lung
function tests were significantly higher in the control group
at the end of the study (Table 4). For the 6,221 analyzed
subjects, no significant differences were observed between
the 2 groups (all P � .05).

BODE Index

After the 4-y intervention, the BODE index in the health
management group decreased by 0.4 � 0.3 (mean � SD),
whereas there was an increase of 0.7 � 0.5 in the control
group. This difference was statistically significant (differ-
ence of 1.1, 95% CI 0.2–2.0, P � .001) (Table 5). The
BODE index scores of all subgroups were increased in the

Table 3. Characteristics of Subjects Who Dropped Out

Parameter
Management

Group
(n � 769)

Control
Group

(n � 1,217)
P

Males, n (%) 574 (74.6) 905 (74.4) .89
Age (mean � SD), y 71.2 � 7.4 71.5 � 7.8 .40
Education level (high school

or above), n (%)
6 (0.8) 9 (0.7) .92

Married, n (%) 189 (24.6) 307 (25.2) .74
Annual per capita income

(mean � SD), Yuan
5,320 � 310 5,350 � 320 .04

BMI (mean � SD), kg/m2 21.3 � 2.5 21.1 � 2.7 .10
Smoking, n (%) 630 (81.9) 1010 (83.0) .54
Passive smoking, n (%) 122 (15.9) 196 (16.1) .89
Exposure to coal and/or

biomass smoke, n (%)
315 (41.0) 481 (39.5) .52

Comorbid diseases, n (%) 354 (46.0) 578 (47.5) .53
BODE index (mean � SD) 5.8 � 1.4 5.9 � 1.5 .14
HADS-anxiety � 8, n (%) 235 (30.6) 403 (33.1) .24
HADS-depression � 8, n (%) 317 (41.2) 537 (44.1) .20

There was no significant difference (P � .05) between comparable groups (Z test or chi-square
test).
BMI � body mass index
HADS � Hospital Anxiety and Depression Scale

Table 4. Reasons Given by Subjects Who Dropped Out

Variable
Management

Group
(n � 4,197)

Control
Group

(n � 4,020)
P

Death, n (%) 610 (14.5) 946 (23.5) � .001
Unable to contact, n (%) 19 (0.5) 32 (0.8) .05
Inability to perform 6MWT, n (%) 41 (1.0) 74 (1.8) � .001
Incomplete lung function test, n (%) 62 (1.5) 120 (3.0) � .001
Refused to participate, n (%) 25 (0.6) 21 (0.5) .66
Incomplete data, n (%) 22 (0.5) 24 (0.6) .66
Total, n (%) 779 (18.6) 1,217 (30.3) � .001

6MWT � 6-min walk test

Table 5. Difference Between 2 Groups Regarding Changes in
BODE Index, 6MWD, MMRC, BMI, and Percent-of-
Predicted FEV1

Parameter
Management

Group
(Mean � SD)

Control
Group

(Mean � SD)

Adjusted Difference*

Median
(95% CI)

P

�BODE index 0.4 � 0.3 �0.7 � 0.5 1.1 (0.2–2.0) � .001
�6MWD, m 16 � 7 �27 � 12 43 (12–75) � .001
�MMRC 0.4 � 0.3 �0.3 � 0.2 0.7 (0.2–0.9) � .001
�BMI, kg/m2 0.5 � 0.4 �0.5 � 0.3 1.0 (0.3–1.9) � .001
�FEV1,

% predicted
�5.9 � 3.2 �6.5 � 2.9 0.6 (0.2–1.1) .01

* Values were adjusted for baseline BODE index, age, sex, education, annual per capita
income, smoking status, comorbidity, HADS-anxiety, HADS-depression, 6-min walk distance
(6MWD), Modified Medical Research Council (MMRC), body mass index (BMI), exposure to
coal and/or biomass smoke, and clustering effects.
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control group; however, in the health management group,
these scores were decreased in all subgroups except for the
grade I subgroup (Table 6).

Exercise Capacity

After 4 y, the 6MWD in the management group in-
creased by 16 � 7 m (mean � SD), whereas the 6MWD
in the control group decreased by 27 � 12 m. This differ-
ence was statistically significant (difference of 43 m,
95% CI 12–75, P � .001) (see Table 5). The 6MWD
increased significantly in all management subgroups with
the exception of the grade I subgroup; in contrast, the
6MWD decreased significantly in all control subgroups (see
Table 6).

Dyspnea

After 4 y, the mean MMRC score in the management
group decreased by 0.4 � 0.3 (mean � SD), whereas in
the control group, this score increased by 0.3 � 0.2. There
was a significant difference between the 2 groups (differ-
ence of 0.6, 95% CI 0.2–0.9, P � .001). The MMRC
scores increased significantly in all subgroups of the con-
trol group, but decreased significantly in subgroups of the
health management group (see Table 6).

BMI

At the 4-y follow-up, the BMI in the management group
increased by 0.5 � 0.4 (mean � SD), in contrast to a

Table 7. Secondary Outcomes During Follow-Up

Variable
Management Group

(n � 3,418)
Control Group

(n � 2,803)
Difference
(95% CI)

P

Awareness scores, � SD 73.4 16.5 57.2 (35.3–70.2) � .001
Death rate, % 14.5 23.5 9.0 (5.6–12.7) � .001
Current smoker, % 27.3 41.6 14.3 (8.5–20.7) � .001
Exposure to coal and/or biomass smoke, % 24.2 38.2 14.0 (7.6–19.8) � .001
HADS-anxiety � 8, % 15.2 20.0 4.9 (2.1–8.2) .01
HADS-depression � 8, % 31.4 38.0 6.9 (3.2–10.9) � .001
Immunomodulators, %* 77.1 18.6 58.9 (35.6–72.5) � .001
Hospitalizations, % 20.1 36.2 16.1 (9.3–23.2) � .001
Emergency department visits, % 38.3 56.4 18.1 (10.2–27.9) � .001
Respiratory medication, %

Long-acting � agonists 16.4 2.3 14.1 (8.4–20.3) � .001
Inhaled corticosteroids 32.5 10.6 21.9 (11.6–33.7) � .001
Chronic systemic corticosteroids 40.7 20.7 20.0 (9.5–31.2) � .001
Theophylline 45.0 34.8 10.2 (4.7–17.4) � .001

* Immunomodulators includes influenza vaccine, pneumonia vaccine, bronchitis vaccine, immunoglobulin, etc.
HADS � Hospital Anxiety and Depression Scale

Table 6. Variation of the BODE Index and Its Components in Subgroups of Subjects With COPD

Parameter

Grade � (Mean � SD) Grade 	 (Mean � SD) Grade � (Mean � SD) Grade IV (Mean � SD)

Management
Group

(n � 513)

Control
Group

(n � 413)

Management
Group

(n � 1,428)

Control
Group

(n � 1,165)

Management
Group

(n � 901)

Control
Group

(n � 736)

Management
Group

(n � 586)

Control
Group

(n � 489)

�BODE index 0.0 � 0.1 �0.1 � 0.1 0.4 � 0.3 �0.4 � 0.4 0.3 � 0.2 �0.9 � 0.5 0.6 � 0.4 �1.2 � 0.6
�6MWD (m) 9 � 3 �21 � 8 14 � 5 �25 � 11 16 � 8 �29 � 13 21 � 10 �33 � 15
�MMRC 0.0 � 0.1 �0.1 � 0.1 0.3 � 0.2 �0.2 � 0.1 0.7 � 0.3 �0.4 � 0.3 0.8 � 0.5 �0.5 � 0.4
�BMI, kg/m2 0.3 � 0.3 �0.2 � 0.2 0.5 � 0.4 �0.3 � 0.2 0.5 � 0.5 �0.5 � 0.4 0.5 � 0.4 �0.7 � 0.5
�FEV1, % predicted �1.7 � 0.6 �2.7 � 0.7 �4.6 � 2.6 �5.1 � 2.5 �5.9 � 4.8 �7.0 � 3.4 �2.3 � 2.1 �2.4 � 2.3

P values are all � .01.
6MWD � 6-min walk distance
MMRC � Modified Medical Research Council
BMI � body mass index
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decrease of 0.5 � 0.3 in the control group. This difference
was statistically significant (difference of 1.0, 95% CI 0.3–
1.9, P � .001) (see Table 5). The BMI increased signifi-
cantly in all subgroups of the health management group,
whereas the scores decreased significantly in all subgroups
of the control group (see Table 6).

Lung Function

After 4 y, there was a significant difference between the
2 groups (difference of 0.6, 95% CI 0.2–1.1, P � .01) (see
Table 5). The total or subgroup FEV1, with the exception
of the grade IV subgroup, was significantly reduced in the
2 groups (P � .001). However, a smaller reduction in
FEV1 was observed in the grade I, II, and III subgroups of
the management group compared with the control group
(grade I, P � .001; grade II, P � .001; grade III, P � .001)
(see Table 6).

Changes in Anxiety and Depression Rates

After 4 y of health management, the rate of anxiety in
the management group decreased by 3.1%, but increased
by 1.8% in the control group. The difference in the end
point scores between the management and control groups
was statistically significant (difference of 4.9%, 95% CI
2.1–8.2, P � .001). The rate of depression in the manage-
ment group decreased by 3.8% at the 4-y follow-up; in
contrast, this rate increased by 3.1% in the control group.
This difference was statistically significant (difference of
6.9%, 95% CI 3.2–10.9, P � .001) (Table 7).

Changes in Other Risk Factors for COPD

After 4 y, the COPD awareness score in the manage-
ment group increased by 58.1, compared with a 0.9 in-
crease in the control group (difference of 57.2, 95% CI
35.3–70.2, P � .001). Moreover, compared with subjects
in the control group, more subjects in the management
group reported influenza or pneumococcal vaccinations
(77.1% vs 18.6%), reduced hospitalizations (20.1 vs 36.2),
and reduced emergency department visits (38.3 vs 56.4)
(see Table 7). The percentage of current smokers in the
health management group was 27.3%, which was lower
than the 41.6% observed in the control group (difference
of 14.3, 95% CI 8.5–20.7, P � .001). The percentage of
subjects with current exposure to coal and/or biomass smoke
in the management group was 24.3%, which was also
lower than the rate in the control group (38.2%). The
cumulative death rate for all causes was significantly lower
in the management group (14.5%, 610/4,197) than in the
control group (23.5%, 946/4,020) (difference of 9.0, 95% CI
5.6–12.7, P � .001).

Changes in Medication Regimens

After 4 y, the frequency of medication use in the man-
agement group increased from 0 to 16.4%, 10.4 to 32.5%,
19.4 to 40.7%, and 33.8 to 45.0% (all P � .001) for
long-acting � agonists, inhaled corticosteroids, chronic sys-
temic corticosteroids, and theophylline, respectively, com-
pared with increases from 0 to 2.3%, 10.2 to 10.6%, 19.6
to 20.7%, and 34.1 to 34.8% (P � .05) in the control
group. Therefore, the frequency of medication use in the
management group was significantly higher than that in
the control group (all P � .001) (see Table 7).

Discussion

In this study, we developed an out-patient-based health
management program and tested its potential as a reliable
and effective community-based intervention strategy for
the prevention and management of COPD in rural areas of
China. Our results showed that this 4-y health manage-
ment program exerted a positive impact on the subjects’
condition and health status, as evidenced by the decrease
in the BODE index, HADS-anxiety and HADS-depression
rates, cumulative death rate, current smoking rate, and
number of hospitalizations and emergency department vis-
its. There was also an improvement in behavioral risk
factor and COPD awareness and in respiratory medication
use.

Previous studies of multiple COPD risk factors, lung
health, and community-based intervention focused on
changes in FEV1.17-20 A few studies on the respiratory and
systemic manifestations of COPD showed that the FEV1,
expressed as the percentage of predicted values, did not
change significantly in subjects with COPD,21,22 which is
consistent with our findings. Our results show that the
decrease in FEV1 in subjects with stage I and II COPD in
the health management group was less pronounced than
that in the control group. However, the impact of COPD
on subjects depends mostly on the severity of the symp-
toms, rather than just the degree of air-flow limitation.21,23-25

Therefore, the FEV1 alone is not sufficient to provide an
accurate evaluation of the efficacy of a COPD manage-
ment intervention program. In this study, the efficacy of a
community-based intervention program that we developed
was assessed regarding multiple aspects of COPD man-
agement. We observed a less pronounced decrease in the
BODE index, as well as lower anxiety and depression
rates, in the management group compared with the control
group.

Although the BODE score of subjects with stage � COPD
was not significantly improved in the management group,
the health management program could prevent it from de-
clining. In addition, improvements in other parameters,
such as risk factors and anxiety and depression symptoms,
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indicate that a health management program implemented
early should be beneficial in preventing disease progres-
sion in patients with COPD.

Smoking is one of the most important causes of chronic
respiratory diseases, including COPD.26,27 Smoking ces-
sation is the only approach that can effectively slow the
progression of COPD and mitigate its clinical course.26,28

It can delay the impairment of pulmonary function and
significantly alleviate the symptoms of coughing, excess
phlegm, and asthma, thereby improving patient health sta-
tus.29-31 Long-term smoking cessation has been found to
improve the natural course of COPD and to mitigate the
deterioration of lung function in patients with COPD.32

Thus, we included smoking cessation as a key component
of our program. After the 4-y health management pro-
gram, smoking rates decreased markedly.

Exposure to coal and/or biomass smoke is a major risk
factor for developing COPD in non-smokers in China.33

People exposed to biomass smoke have an odds ratio of
2.44 (95% CI 1.9–3.3) for developing COPD relative to
those not exposed to biomass smoke.34 In our study, 38.7%
of subjects were exposed to biomass smoke. Among non-
smokers, 67.5% (1,395/2,067) of subjects were exposed to
biomass smoke. After a 4-y health management program,
the rate of exposure to coal and/or biomass smoke was
reduced by 14.0% in the management group compared
with the control group. This result shows that the health
management program was effective in reducing exposure
to biomass smoke.

The longer patients suffer from COPD, the more likely
they are to feel lonely, fearful, anxious, and depressed.35,36

Systematic education and strict management can improve
their confidence and increase their awareness of COPD.
Previous studies have shown that both a one-time inten-
sive 2-h session of cognitive behavioral therapy and an
8-week intervention significantly relieved the symptoms
of depression and anxiety. This improvement was mark-
edly greater than that achieved with education alone.37-39

Therefore, both health education and psychological coun-
seling were included in our program. COPD awareness
was increased and anxiety and depression rates were de-
creased significantly at the end of our study.

Influenza and pneumococcal vaccinations are recom-
mended as part of a COPD risk reduction strategy.23 In
particular, influenza vaccination has been shown to pre-
vent acute respiratory infections in patients with different
stages of COPD.40 Therefore, in our intervention program,
subjects were instructed to obtain influenza and pneumo-
coccal vaccinations along with immunomodulatory agents,
which may improve a subject’s immune system.

Yu et al41 reported that patients with COPD are more
likely to have a poor educational background and receive
insufficient treatment. Disease management for these pa-
tients can be accomplished by increasing their accessibil-

ity to structured education programs and long-acting bron-
chodilator drug use. Although our health management
program did not include long-acting bronchodilator drugs,
it did provide targeted measures, including smoking ces-
sation, psychological counseling, and a pulmonary reha-
bilitation program. Therefore, it improved the health status
of subjects with COPD. Our findings suggest that this
health management program could be applied to patients
with COPD in a community setting.

The death rates and hospitalizations in the control group
were higher than those in the management group, which
cannot be fully credited to the effects of health manage-
ment and may be attributed to use of more medications. In
contrast, the results indicate that practitioners need more
drugs to treat COPD and that patients with COPD need
more regular treatments.

In addition, the rates of failure in the 6MWD and lung
function tests were higher in the control group than in the
health management group at the end of the study, which
may result in an underestimation of the efficacy of the
health management program. The rate of death in the con-
trol group was higher than that in the management group.
A decreased death rate was one of our intervention goals,
but it may amplify the effects of health management.

The strengths of this study include the community-based
intervention design, large sample size, randomly selected
management and control groups, and low rate of loss to
follow-up. Ascertainment of outcomes was complete. An
extensive list of physical symptoms, disorders, and behav-
ior risk factors was assessed to identify changes during the
intervention period in this sample.

Limitations of the Study

Some limitations of our study should be mentioned.
First, all study subjects in the intervention and control
groups were from 14 rural communities in and around
Xuzhou City, China; therefore, this sampling strategy may
limit the applicability of these findings to other regions
and other countries. Second, this approach of specifically
targeting rural areas within a specific geographic region is
of particular value for the practical design of a communi-
ty-based COPD health management system, but the results
cannot be fully reproduced in other scenarios. Third, more
medication for the intervention group was one of our in-
tervention goals, but it may amplify the effects of health
management. Fourth, the high death rate in the control
group may also be expanded to the effects of health man-
agement in the intervention group. The number of hospi-
talizations in the intervention group was less than that in
the control group, which may be the result of health man-
agement or the use of more medications in the intervention
group.
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Conclusions

Despite the above limitations, we believe that our re-
sults have significance for public health. The health man-
agement program significantly increased awareness and
knowledge among patients and practitioners, improved
management within the limitations of access to pharma-
cotherapy, and reduced the rates of HADS and smoking,
indirectly manifesting the changes in the BODE index.
These finding support the idea that our health management
program may serve as an effective intervention strategy
for managing patients with COPD who reside in rural
areas. Given the irregularity of treating patients with COPD
in rural areas of China, use of the health management
approach would be an inexpensive and practical means of
increasing awareness and knowledge among patients and
practitioners, improving management within the limita-
tions of access to pharmacotherapy, and reducing psycho-
logical disorders and smoking, indirectly preventing dete-
rioration and decreasing deaths from COPD.

Considering the practical setting in China, the most use-
ful and essential measures are those that include providing
health lectures, teaching inhaler techniques, smoking ces-
sation counseling, recommendations concerning influenza
and pneumococcal vaccinations, and encouragement of reg-
ular exercise in improving health status of patients with
COPD.
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