Int J Clin Exp Med 2020;13(10):8095-8101
www.ijcem.com /ISSN:1940-5901/IJCEM0116330

Original Article
Effects of rehabilitation training on cardiopulmonary
function, life quality and inflammatory factors
in serum of elderly patients with COPD
Jing Wang1, Yongai Zhang1, Xiaoli Zhou1, Guangxiu Zhao2, Yingying Liu3, Mei Song1
¹School of Nursing, Xi’an Medical University, Xi’an 710021, Shaanxi, China; 2Department of Nursing, Shaanxi
Province People’s Hospital, Xi’an 710068, Shaanxi, China; 3Department of Cardiology, The First Affiliated Hospital
of Xi’an Jiaotong University, Xi’an 710061, Shaanxi, China
Received June 15, 2020; Accepted July 15, 2020; Epub October 15, 2020; Published October 30, 2020
Abstract: Objective: This paper discussed the impacts of rehabilitative training on cardiopulmonary function, life
quality and serum inflammatory factors in elderly patients suffering with chronic obstructive pulmonary disease
(COPD). Methods: A total of 155 elderly patients with COPD in our hospital were selected and divided into the control group and the observation group. The control group was given by conventional treatment, while the observation
group was treated with cardiopulmonary rehabilitation therapy in addition to the treatment in the control group. The
cardiopulmonary function, life quality and serum inflammatory factors after treatment were compared between the
patients in the two groups. Results: After treatment, the measures of cardiopulmonary indicators [forced expiratory
volume in one second (FEV1)%, FEV1 and the ratio of FEV1 to forced vital capacity (FVC) (FEV1/FVC)] in patients of
the observation group were obviously higher than which in the control group (P<0.05). Compared with the patients
in control group, the patients in the observation group had evidently decreased COPD assessment test (CAT) scores,
and notably increased scores of the 36-item Health Survey Scale (SF-36), as well as St. George’s Respiratory Questionnaire (SGRQ). Moreover, there was a statistically evident difference in the 6-min walk distance (6MWD) between
the two groups (P<0.05). For the observation group, the levels of anti-inflammatory factors [interleukin-10 (IL-10)
and transforming growth factor-beta (TGF-β)] were markedly elevated, while that of inflammatory factors [C-reactive protein (CRP) and tumor necrosis factor-alpha (TNF-α)] were declined, compared to thoes in the control group
(P<0.05). Conclusion: Cardiopulmonary rehabilitation training can significantly improve the cardiopulmonary function and life quality in elderly patients suffering with COPD, and as such it possess a high clinical treatment value.
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Introduction
Chronic obstructive pulmonary disease (COPD),
a kind of chronic bronchitis [1], and it is mainly
manifested as impaired lung function, muscle
atrophy and moodiness of patients [2]. Patients
with COPD often have alternating stable phases and acute phases, which leads to a more
difficult treatment. Once COPD occurs, the patients generally have a course of disease ranging from several years to a decade, and the
long-term illness will have a great impact on
the patients’ life and work [3, 4]. Currently, the
treatment methods are mainly therapies with
drugs [5, 6], such as salbutamol and tiotropium
bromide, which have excellent efficacy in relieving cough and reducing sputum. However,
according to clinical research the clinical effects of such drugs are not effective clinically, and

long-term administration will cause many side
effects. As medical breakthroughs have constantly been made in clinical treatment techniques, cardiopulmonary rehabilitation therapy
has been applied to respiratory rehabilitation
[7]. Current studies have shown that cardiopulmonary rehabilitation training can effectively improve the exercise endurance of patients
with COPD in the stable period and relieve the
symptoms of respiratory difficulties, thus contributing to the improvement of patients’ quality of life [8]. Nevertheless, such therapy is rarely used for elderly patients with COPD. This
research aims to provide better understanding
for clinical treatment by investigating the clinical utility of cardiopulmonary rehabilitative
therapy in elderly patients suffering with by
COPD.

Effect of cardiopulmonary rehabilitation training in COPD patients
Data and methods
General data
There were 155 elderly patients with COPD
hospitalized between January 2016 and February 2018 who were selected and organized
into the control group (n=75) and the observation group (n=80) by a random number table.
There was no difference in the general clinical
data for the two groups. This study was approved by the hospital ethics committee.
Inclusion criteria: 1) Patients met all related
diagnostic criteria for COPD [9], 2) Patients who
were able to cooperate with the health-care
workers, 3) Patients who were not complicated
with other cardiovascular diseases, 4) Patients
with good mental status. 5) Patients voluntarily
signed informed consent.
Exclusion criteria: 1) Patients who were allergic
to drugs utilized in this research; 2) Those with
severely damaged vital organs; or 3) Patients
who have other received relevant treatments
recently.
Methods
The conventional treatment for the control group was the administration of tiotropium bromide (specification: 18 μg/pill) once every day
(1 pill/time). Applied health education and information about the precautions during the
treatment was given to the patients besides
the drug therapy.
For the observation group, cardiopulmonary rehabilitation therapy was applied in addition to
the conventional treatment. Detailed individualized cardiopulmonary rehabilitation training
therapy was formulated based on the cardiopulmonary function, 6-min walk distance (6MWD) score, etc. of every patient. The patients
performed the exercise twice every day (1 h per
time). The purpose, effects and specific methods of cardiopulmonary rehabilitation training
were given to the patients. The training methods were guided by specialized rehabilitation
physicians, and abdominal breathing training
was performed in addition to the pursed-lips
breathing training. As for the pursed-lips breathing, the air was inhaled through the nose and
exhaled through the pursed lips in a whistling
manner. In terms of abdominal breathing, the
patients sat upright or stood vertically, with the
left hand on the upper chest and the right hand
on the abdomen. During inhalation, the right
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hand was elevated as the abdomen expanded.
During exhalation, the right hand was slightly
pressed toward the back and chest to assist
the exercise of the diaphragm. This breathing
training was conducted three times a week (15
min per time). To relieve the anxiety and improve
the life quality of the patients, it was necessary
to carry out in real time psychological counseling and explain in detail the incidence characteristics and therapeutic approaches of COPD
as well as the great significance of cardiopulmonary rehabilitation therapy. The course of
treatment was 1 month for both groups.
Observation indexes
6MWD: The patients were instructed to walk
quickly without supplementary oxygen along a
50-m-long ring road marked with scales for 6
min, and the walk distance of the patients was
recorded [9].
Indicators for cardiopulmonary function: A pulmonary function detector was utilized to measure the forced expiratory volume in one second (FEV1), forced vital capacity (FVC) and the
ratio of FEV1 to FVC (FEV1/FVC) of the patients
before and after treatment.
36-item Health Survey Scale (SF-36): 8 items
were rated, including physiological functioning,
social functioning, comprehensive health status, role-physical, bodily pain, vitality, mental
health and emotional role [10].
The SGRQ (St. George’s Respiratory Questionnaire) score: was evaluated from three
aspects of respiratory state, disease and limitation of mobility, with a total score of 100 points for each aspect. A higher score indicated a
more sever disease condition and a lower quality of life [11].
COPD assessment test (CAT): The patients’
clinical manifestations were scored by eight
aspects, with a total score of 40 points. The higher score indicated more sever disease conditions [12].
Measurement of serum inflammatory factors:
The venous blood of the patients was drawn
and centrifuged to collect the serum. Enzymelinked immunoassay was performed to determine the degree of serum interleukin-10 (IL10), transforming growth factor-beta (TGF-β),
C-reactive protein (CRP) and tumor necrosis
factor-alpha (TNF-α) in strict accordance with
the steps in the kit instructions.
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Table 1. Comparison of general clinical data between the two groups of patients ( x ±s)
Group

N

The observation group 80
The control group
75
t
P
-

Average age
(years old)
65.93±7.87
66.65±6.99
0.601
0.549

Gender (male/female)
42/38
40/35
0.011
0.917

BMI (kg/m2) Course of disease (year)
25.76±3.09
24.98±2.99
1.595
0.113

Table 2. Comparison of cardiopulmonary function
pre-and post_
treatment between patients in two groups ( x ±s)
Index
FEV1%

Time
The observation group The control group
Before treatment
42.98±5.09
43.09±4.89
After treatment
49.87±5.32
45.09±4.98*
T
8.370
2.482
P
0.000
0.014
FEV1 (L)
Before treatment
1.11±0.11
1.09±0.11
After treatment
1.69±0.21
1.23±0.12*
T
21.883
7.448
P
0.000
0.000
FEV1/FVC (%) Before treatment
37.99±4.09
38.09±4.54
After treatment
44.56±4.77
40.03±4.98*
T
9.352
2.493
P
0.000
0.014
Note: *P<0.05 vs. the observation group.

Statistical methods

3.45±0.54
3.61±0.49
1.928
0.056

tors were increased obviously in patients of the observation group compared to those in the control group (P<
0.05) (Table 2).
Comparison of CAT score
between patients in two
groups
There was significant difference in the CAT score between the two groups before treatment; the observation group had a notably
lower CAT score than the
control group after treatment (P<0.05) (Figure 1).

Comparison of SF-36 score
between patients in two groups

The SPSS 20.0 software was adopted for statistical analysis. The measurement data _were
denoted by mean ± standard deviation ( x ±s),
and t-test was adopted for comparison between the groups. The count data shown by n.
P<0.05 indicated that the difference was statistically significant.

Before treatment, there were no differences
of SF-36 score between the two groups; while
after treatment, the score remarkably lifted of
the patients in the observation group compared to that in control group (P<0.05) (Figure
2).

Results

Comparison of 6MWD between patients in
both groups

Comparison of general clinical data
The general clinical data of both groups of patients, such as average age, gender, body mass
index (BMI) and course of disease, were not
statistically different (Table 1).
Comparison of cardiopulmonary function preand post-treatment between patients in two
groups
No differences existed in the FEV1%, FEV1 and
FEV1/FVC in either group of patients before
treatment. While after treatment, those indica-
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Before treatment, the difference in the 6MWD
between the patients in each group was not
significant, while it was statistically significant
after treatment (P<0.05) (Figure 3).
Comparison of SGRQ score between patients
in both groups
Before treatment, the SGRQ score had some
differences between the patients in the two
groups. For post-treatment, the score had a
statistically significant difference between patients in both groups (P<0.05) (Figure 4).
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Figure 1. Comparison of CAT score before and after
treatment between patients in the two groups. Note:
Comparison with the observation group, *P<0.05.

Figure 3. Comparison of 6MWD between patients in
both groups. Note: Comparison with the observation
group, *P<0.05.

Figure 2. Comparison of SF-36 score of patients in
both groups. Note: Comparison with the observation
group, *P<0.05.

Figure 4. Comparison of SGRQ score between patients in both groups. Note: Comparison with the observation group, *P<0.05.

Comparisons of inflammatory factors pre-and
post-treatment between patients in two groups

patients can be improved remarkably through the cardiopulmonary rehabilitation therapy.
Compared with patients in the control group,
patients in the observation group had an evidently decreased CAT score and notably increased scores of SF-36, 6MWD and SGRQ
after treatment, suggesting that cardiopulmonary rehabilitation therapy is capable of increasing patients’ quality of life, strengthening
the cardiopulmonary endurance and reducing
the occurrence of adverse reactions. After
treatment, the levels of inflammatory factors
CRP and TNF-α in the observation group decreased from the control group, indicating that
cardiopulmonary rehabilitation therapy can reduce the secretion and release of inflammatory factors and decrease the occurrence of inflammation so as to improve the body immunity. Clinical studies have revealed that cardiopulmonary rehabilitation therapy can ameliorate

The differences in the inflammatory factors
were not significant between patients in either
group during the pre-treatment period. While
post-treatment, the observation group had evidently higher IL-10 and TGF-β levels (P<0.05),
as well as notably lower CRP and TNF-α levels
than the control group (Table 3).
Discussion
In this research, the levels of cardiopulmonary indicators FEV1%, FEV1 and FEV1/FVC of
patients in the observation group after treatment were obviously higher than those in control group. The data suggested that the dyspnea symptoms, ventilatory capacity of the
bronchus and cardiopulmonary function of the
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[17]. The inflammatory factors are activated in the
COPD patients, and the conIndex
Time
The observation group The control group
tent of inflammatory mediaIL-10 (pg/mL) Before treatment
3.76±0.72
4.09±0.64
tors is elevated in the body,
After treatment
15.87±3.15
9.87±1.79*
thereby increasing the post
33.521
26.332
sibility of inflammation and
P
0.00
0.000
decreasing the immunity in
TGF-β (pg/mL) Before treatment
10.98±1.79
9.98±1.65
the patients. It has been
discovered in clinics that
After treatment
27.54±5.16
19.87±4.97*
the levels of serum CRP and
t
27.120
16.892
TNF-α, which are also early
P
0.000
0.000
inflammatory markers, are
CRP (ng/L)
Before treatment
6.45±1.35
6.98±1.21
elevated markedly in the
After treatment
4.09±0.97
5.65±1.03*
patients. However, the int
12.698
7.486
creased content of IL-10
P
0.000
0.000
and TGF-β, as anti-inflamTNF-α (pg/mL) Before treatment
18.98±3.17
19.04±2.79
matory factors, indicates a
After treatment
11.03±2.11
16.09±2.07*
declined inflammation degree. Therefore, the purt
18.673
7.354
pose of clinical treatment
P
0.000
0.000
should be to reduce the
Note: *P<0.05 vs. the observation group.
content of inflammatory cytokines and elevate the dethe cardiopulmonary function of the patients,
gree of anti-inflammatory cytokines [18]. The
and such intervention methods have been
results of this research are consistent with the
extensively used for senile heart and lung disfindings of Zhang T [19], which, by applying coneases and have improved the quality of life and
ventional treatment and cardiopulmonary rehamental status of patients. Patients were inbilitation therapy to 100 elderly patients with
structed to receive varied cardiopulmonary
COPD, revealed that the cardiopulmonary reharehabilitation training, such as pursed-lip breabilitation group had an evidently higher qualitything, abdominal breathing, chest stretching
of-life index and longer 6MWD than the control
and activities of all four limbs; which can ingroup, thus determining that cardiopulmonary
crease the activity amount of the patients’ herehabilitation training is conducive to improving
art and lung tissues [10-12]. Cardiopulmonary
the life quality of the elderly patients suffering
rehabilitation training can evidently improve
with COPD in the stable phase and increasing
the contraction and diastole function of pathe treatment effects. Chun-Lan H E [20]
tients suffering with COPD, the endurance of
applied cardiopulmonary rehabilitation therapy
wellness increases, and reduces well fatigue
to patients with coronary heart disease and
and paralysis. It helps patients to increase alfound that the peak oxygen pulse and uptake
veolar strength and the effective exchange of
and SF-36 score in the cardiopulmonary rehagas, thereby promoting the discharge of resibilitation group remarkably increased comdual capacity and improving hypoxemia to
pared to those in the control group. These rereduce the inflammatory response of the body
sults indicate that cardiopulmonary rehabilitaand improve patients pulmonary function. Thtion can effectively ameliorate the cardiopulerefore, improving the patient’s quality of life
monary function of the patients with coronary
and increasing the immune function can be
heart disease and improve their health status.
achieved through these mechanisms [13-16].
However, as the sample population enrolled is
During the treatment, it is necessary to conelderly patients, we cannot completely exclude
duct psychological counseling and active have
that some of the patients did not have hidden
communication with the patients to reduce
cardiovascular disease; and the small sample
their fear and anxiety and boost their self-confisize of this study may interfere with the experidence in the treatment. FEV1/FVC, FEV1 and
mental results. It is suggested that further
FVC have been clinically defined as the gold
research needs to minimize the interference
standards for judging the conditions of COPD
Table 3. Comparisons of inflammatory factors
pre-and post-treat_
ment between patients in two groups ( x ±s)
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factors and further expand the sample size to
obtain more reliable clinical research data
under the requirements of diagnostic criteria.
In conclusion, the adoption of cardiopulmonary
rehabilitation therapy can significantly improve
the cardiopulmonary function and life quality of
the elderly patients suffering from COPD, and
can greatly reduce the inflammatory factors,
which has a fairly high clinical value in treating
diseases.
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