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Abstract: Objective: This study explored and analyzed the effect of Internet-based self-management on pulmonary 
function rehabilitation and living quality in patients with chronic obstructive pulmonary disease (COPD). Methods: 
Altogether, 106 stable-staged COPD patients admitted to our hospital from June 2018 to September 2019 were 
enrolled as the research subjects, and divided into the control group (n=51) and the observation group (n=55) ac-
cording to the order of visit. The control group received conventional health education, and the observation group 
was treated with an educational model by Internet-based self-management. Afterwards, the changes of self-man-
agement ability, pulmonary function and living quality before and after intervention were compared between the 
two groups. Results: The scores of each dimension of self-management behavior in both groups of patients after 
intervention were critically higher than those prior to intervention (P<0.05), and the scores in observation-group 
patients were remarkably higher than thoes in control-group patients (P<0.05). Besides, the two groups of subjects 
were observed with elevated pulmonary function indexes FVC, FEV1 and 6MWD after intervention compared with 
that in prior-intervention (P<0.05), and the indexes in the observation-group after intervention were obviously higher 
than those in the control-group (P<0.05). In addition, the scores of each dimension of living quality in both groups 
after the intervention had a conspicuously rise compared with the prior-intervention period (P<0.05), and the scores 
in the observation group were remarkably lower than those in the control group (P<0.05). The satisfaction in obser-
vation group was obviously higher than that in control group (P<0.05). Conclusion: Internet-based self-management 
can effectually improve the self-management ability of COPD patients. It is conducive to improve the patients’ pul-
monary function, and their living quality, thus it is worthy of clinical popularization and application.
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Introduction

Chronic obstructive pulmonary disease (COPD) 
is a disease characterized by limitation to air-
flow. The main symptoms of patients include 
progressive dyspnea and pulmonary function 
decline accompanied by recurrent episodes, 
and periodization in clinical are acute exacer-
bation (COPD-AE) and stages of stabilization  
[1, 2]. Research has shown that continuous 
breathing exercises and good self-manage- 
ment during the stage of stabilization for COPD 
patients can effectively restore the respiratory 

muscle function, improve pulmonary function 
and mobility, thereby alleviating the clinical 
symptoms and improving their living quality [3, 
4]. For stable patients with mild clinical symp-
toms and relatively smooth vital signs, it is  
easy to reduce the continuous treatment of 
COPD and relax the self-management, which 
leads to the progressive development and ag- 
gravation of the disease [5, 6]. Under the tradi-
tional mode of health education, the disease 
management of patients mainly depends on 
the follow-up visits, which has poor continuity 
and management. With the continuous devel-
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opment and progress of modern Internet tech-
nology, the Internet has become an indispens-
able part of people’s lives. In order to further 
enhance the self-management ability of COPD 
patients under stable stages, this study ex- 
plored and analyzed the effect of Internet-
based self-management on pulmonary func- 
tion rehabilitation and living quality in COPD 
patients. The detailed reports are as follows.

Materials and methods

Clinical materials

A total of 106 stable-staged COPD patients 
admitted from June 2018 to September 2019 
were enrolled as the research subjects, and 
divided into the control group (n=51) and the 
observation group (n=55) according to the 
order of visit. The Ethics Committee of our hos-
pital approved this study.

Inclusive and exclusive criteria

Inclusive criteria: (1) The symptoms of subjects 
were in line with the diagnostic criteria of the 
Guidelines for Diagnosis and Treatment of Ch- 
ronic Obstructive Pulmonary Disease formulat-
ed by The Respiratory Branch of the Chinese 
Medical Association [7]; (2) Course of disease  
≥ 5 years; (3) Patients had normal communica-
tion and reading skills; (4) The age of subjects 
ranged from 40 to 65 years old; and (5) The 
subjects had voluntarily signed the informed 
consent.

Exclusive criteria: (1) Patients with combined 
mental illness or cognitive impairment; (2) 
Patients with diseases that interfere with nor-
mal communication, such as hearing impair-
ment or visual impairment; (3) Patients who  
did not use the WeChat tool; (4) Patients with 
serious diseases of the heart, brain or lung; or 
(5) Patients with malignant tumors.

Methods

The control-group patients were given a tradi-
tional health education model, including diet- 
ary guidance, exercise guidance, medication 
guidance, and oxygen therapy at home.

The observation-group patients received an 
Internet-based self-management mode on the 
basis of the treatment conducted in the control 

group. The specific contents are as follows: (1) 
Set up an Internet management team, includ-
ing one physician in charge, one head nurse, 
and five N2 nurses. All the team members had 
good communication, coordination and expres-
sion skills, and were proficient in operational 
skills in mobile phones and computers. (2) The 
nursing staff set up a “COPD Center” on the 
hospital website, and set up the corresponding 
WeChat account and exchange group at the 
same time. One day before patients were dis-
charged, they were told to check the latest 
news on hospital website, follow the WeChat 
account and join the exchange group. (3) The 
nursing staff shared the knowledge of COPD 
disease and rehabilitation through the online 
center and WeChat official account in forms  
of pictures, popular texts, videos and comics. 
After reviewing the messages, the patients 
replied at the bottom of the content according 
to their own reading situation by “completely 
understood”, “not understood”, “fully imple-
mented” or “not implemented”, and the nurs- 
ing staff counted and recorded the feedback 
information of patients every week. If over  
20% of the pushed content of the week was 
“not understood” or “not implemented”, the 
nursing staff would explain the content in de- 
tail in the WeChat group. For some patients 
who do not understand the content, the nur- 
sing staff would make video and telephone 
communication and then took records. Such 
personnel were the focus of attention in that 
month. (4) Patients can communicate and 
share their daily nursing experience in the 
WeChat group. For patients who did not speak 
or give feedback in the group for 2 consecutive 
weeks, the nursing staff would communicate 
with them individually by telephone and video 
to follow up about the patient’s condition, and 
at the same time let the patient understand  
the importance of self-management to pulmo-
nary function recovery, so that the patient’s 
compliance with self-management can be im- 
proved. The intervention lasted for 6 months.

Observation of indicators

The primary observation indicators were self-
management efficacy, quality of life and chang-
es of lung function. The secondary observa- 
tion indicators were patients’ satisfaction with 
nursing.
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(1) Self-management ability: The self-manage-
ment ability prior to and in post intervention 
was evaluated by a system developed by  
Zhang Caihong et al. [8] as a COPD self-man-
agement ability scale. The scale included five 
dimensions, including daily life management 
(14 items), symptom management (8 items), 
emotion management (12 items), information 
management (8 items), and self-efficacy man-
agement (9 items), with a total of 51 items. 
Each item adopted a 5-level scoring method of 
1 to 5 points, and the higher score represent- 
ed better self-management ability. The scale 
Cronbach’s α=0.926.

(2) Pulmonary function: The pulmonary function 
of the two groups of subjects were tested in 
prior and post intervention, including forced 
vital capacity (FVC), forced expiratory volume in 
the first second (FEV1), and 6-min walking dis-
tance (6MWD).

(3) Living quality: The impact of chronic airflow 
limitation diseases on living quality before and 
after the intervention was measured by St. 
George’s Respiratory Questionnaire (SGRO) [9]. 
The questionnaire included three dimensions 
by symptoms, activity ability, and the impact of 
disease on daily life, with a total of 50 items. 
The score of each part was equal to 100 times 
of the ratio between the positive option score 
of the part and the total predicted value of the 
part, and the total score was 100 times of the 
ratio between the score of all positive options 
and the total expected score of the whole test. 
The score ranged from 0 to 100, and a higher 

score indicated worse living quality of the 
patients.

(4) Patients’ satisfaction with care: The pati- 
ents’ satisfaction with nursing after interven-
tion was evaluated by nursing satisfaction 
questionnaire designed by our hospital. The  
full score of the questionnaire was 100 points, 
of which 90-100 points were very satisfied, 
80-89 points were satisfied, and <80 points 
were unsatisfied. The satisfaction rate = rate  
of very satisfied + rate of satisfied.

Statistical analysis

The data acquired was processed and analy- 
zed via statistical tool SPSS 26.0. The t-test 
was adopted for comparison of measurement 
data, and chi-square test was used for com- 
parison of counting data. The difference was 
statistically significant with P<0.05.

Results

Clinical materials

The difference in clinical data between the two 
groups was not statistically significant (P>0.05) 
(Table 1).

Score of behavior in self-management

The scores of each dimension of self-manage-
ment behavior in both groups of patients after 
intervention were critically higher than those in 
prior-intervention (P<0.05), and the scores in 
the observation-group patients were remark-

Table 1. Comparison of clinical data between the two groups of subjects
Clinical materials Observation group (n=55) Control group (n=51) t/χ2 P
Gender
    Male 35 33 0.013 0.909
    Female 20 18

Age (years old, 
_
x  ± sd) 57.48±9.34 56.94±10.26 0.284 0.777

Education degree
    Junior High school and below 8 6 0.568 0.570
    Secondary and senior secondary schools 28 25
    Junior College and above 19 20
Smoking
    Yes 21 20 0.012 0.913
    No 34 31

Course of disease (years, 
_
x  ± sd) 7.38±2.74 7.42±2.80 0.074 0.941
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ably higher than that in the control-group pa- 
tients (P<0.05) (Table 2 and Figures 1, 2).

Changes of pulmonary function

The two groups of subjects were observed with 
elevated pulmonary function indexes FVC, 
FEV1 and 6MWD after intervention compared 
with that in the prior-intervention period 
(P<0.05), and the indexes in the observation-
group after intervention were obviously higher 
than those in the control-group (P<0.05) (Table 
3).

Score of living quality

The scores of each dimension of living quali- 
ty in both groups after the intervention had a 

conspicuous reduction compared with the pri-
or-intervention period (P<0.05), and the sco- 
res in the observation group were remarkably 
lower than those in the control group (P<0.05) 
(Table 4).

Comparison of patients’ satisfaction with nurs-
ing care

The nursing satisfaction in the observation 
group was obviously higher than that in the  
control group (P<0.05) (Table 5).

Discussion

The incidence of bronchial asthma and chro- 
nic bronchitis is high. If patients cannot get 
timely and effective treatment, it will become 

Table 2. Comparison of self-management behavior scores before and after intervention

Group Time Daily life  
Management

Symptom  
Management

Emotion  
Management

Information 
Management

Self-efficacy 
Management

Observation group (n=55) Prior-intervention 41.67±3.84 18.27±2.16 40.75±5.03 31.79±3.72 30.82±4.26
Post-intervention 49.71±5.29* 23.41±2.75* 47.96±5.72* 39.84±4.36* 37.65±4.52*

t 9.122 10.901 7.020 10.417 8.155
P 0.000 0.000 0.000 0.000 0.000

Control group (n=51) Prior-intervention 40.92±4.11 18.12±1.79 40.16±4.75 31.56±3.55 30.24±4.10
Post-intervention 45.86±5.28 20.85±2.06 44.63±5.26 35.64±4.09 33.97±4.68

t 5.273 7.144 4.504 5.380 4.281
P 0.000 0.000 0.000 0.000 0.000

Note: Compare with control group, *P<0.05.

Figure 1. Self-management behavior scores in ob-
servation group before and after intervention. Note: 
Compared with before intervention, *P<0.05.

Figure 2. Self-management behavior scores in con-
trol group before and after intervention. Note: Com-
pared with before intervention, *P<0.05.
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obstructive pulmonary disease with the pro-
gression of the disease, and cause a series of 
lesions that seriously affect the living quality 
[10]. Patients are often accompanied by a  
variety of clinical symptoms such as coughing, 
dyspnea, chest tightness, etc., which lead to 
reduced cardiopulmonary contraction function 
and hypoxemia [11, 12]. For patients with 
COPD, a longer curative period is often requir- 
ed, especially for those in stable stages. Due  
to their mild clinical symptoms, patients often 
relax treatment, so strict and effective nursing 
measures should be supplemented during the 
whole treatment process to improve the clini- 

return visits and telephone follow-up. The 
health needs of patients cannot be met in real 
time, which affects the quality of life of pati- 
ents [16]. Continuing management is a form of 
extension to the hospitalization management. 
Designed through a series of actions, the con-
tinuing management enables patients to re- 
ceive continuous medical care in a familiar 
environment, which is of great significance to 
supply care of patients after discharge [17, 18]. 
Studies have shown that continuing care for 
discharged COPD patients, including telephone 
follow-up and home health care, can effectively 
relieve respiratory muscle fatigue and improve 

Table 3. The Changes of pulmonary function indexes before and after intervention (
_
x  ± sd)

Group Time FVC (L) FEV1 (L) 6MWD (m)
Observation group (n=55) Prior-intervention 2.16±0.42 1.47±0.39 319.48±47.38

Post-intervention 3.07±0.58* 2.29±0.84* 436.58±60.21*

T 9.424 6.566 11.335
P 0.000 0.000 0.000

Control group (n=51) Prior-intervention 2.10±0.45 1.49±0.41 321.85±45.29
Post-intervention 2.76±0.49 1.83±0.79 387.65±56.42

t 7.085 2.728 6.495
P 0.000 0.008 0.000

Note: Compare with control group, *P<0.05.

Table 4. Comparison of living quality scores between the two groups of subjects before and after 
intervention

Group Time Symptom Activity ability The impact of  
disease on daily life Total score

Observation group (n=55) Prior-intervention 64.72±8.03 73.19±7.93 62.83±5.39 65.38±7.46
Post-intervention 45.28±6.32* 49.21±7.22* 40.28±5.28* 45.86±5.29*

t 13.586 15.968 21.343 15.829
P 0.000 0.000 0.000 0.000

Control group (n=51) Prior-intervention 64.28±7.59 73.64±6.95 62.17±6.12 64.97±8.16
Post-intervention 56.09±6.07 58.32±7.20 49.86±6.38 51.23±5.82

t 6.018 10.933 9.944 9.790
P 0.000 0.000 0.000 0.000

Note: Compare with control group, *P<0.05.

Table 5. Comparison of patients’ satisfaction with nursing care

Group Number 
of cases

Very  
satisfied Satisfied Unsatisfied Satisfaction 

rate (%)
Observation group 55 31 (56.36) 23 (41.82) 1 (1.82) 98.18
Control group 51 27 (52.94) 16 (31.37) 8 (15.69) 84.31
χ2 - - - - 4.887
P - - - - 0.027

cal therapeutic effect 
and the living quality of 
patients [13-15].

After discharge from the 
acute stage of treat-
ment, most patients pri-
marily received continu-
ing treatment and reha-
bilitation information on 
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the pulmonary function, which has an exact 
effect on improving the clinical living quality  
of patients [19, 20]. In recent years, with the 
promotion and popularization of the Internet, 
the information exchange platform based on 
Websites and WeChat has had a great many 
advantages with the characteristics of conve-
nience, quickness, timeliness and efficiency 
[21, 22].

This study explored and analyzed the effect of 
Internet-based self-management on pulmona- 
ry function rehabilitation and living quality in 
patients with chronic obstructive pulmonary 
disease (COPD). The results of the study sh- 
owed that the improvement of self-manage-
ment behavior, pulmonary function and living 
quality of the observation group were critically 
superior than the control group. Similar to the 
results released by other scholars [23, 24],  
the Internet-based self-management educa- 
tion mode can effectively lift the patients’ pro-
motion in self-management behavior, improve 
their rehabilitation of pulmonary function, thus 
effectively improve their living quality. Through 
website, WeChat official account and WeChat 
platform, COPD treatment and rehabilitation 
related knowledge can be released. Mean- 
while, patients’ feedback information can be 
collected, and patients’ current rehabilitation 
and self-management can be understood. The 
personalized and focused guidance to patients 
of mastering the ability of self-management, 
can promote the recovery of their pulmonary 
function, help reduce the frequency of COPD 
acute attacks, improve the clinical symptoms 
and thus raising their living quality [25, 26]. In 
addition, through the WeChat public platform 
and WeChat exchange groups, a bridge of  
communication between medical staff and 
patients and caregivers has been established. 
Various forms of health education, such as pic-
tures and videos, are beneficial to patients to 
understand and master the treatment of dis-
eases, the use of drugs, rehabilitation and 
measures to prevent acute exacerbations. The 
nursing staff solved the problems encountered 
by patients in the process of rehabilitation in a 
timely manner, so that patients can recognize 
the early signs of acute exacerbation, master 
the control methods in the early stage of acute 
exacerbation, and conduct return visit as early 
as possible. Thus, the disease progression can 
be effectively controlled and the pulmonary 

function rehabilitation of patients can be pro-
moted, which is conducive to improve the 
nurse-patient relationship.

The results of this study, were similar to the 
related research reports of other scholars [27], 
indicating that Internet-based management 
may be helpful to strengthen the connection 
between professional nursing staff and pa- 
tients and their caregivers; meanwhile, it ex- 
pands patients’ access to disease information, 
helps to improve their subjective initiative for 
cooperate with treatment, thus effectively con-
trolling the disease.

The quantity of patients included in this study  
is limited. As a preliminary observational pro-
gram, this study has achieved a certain effect. 
While in the later stage, further expanding of 
the sample size and the improvement of the 
research plan is needed to obtain a research 
program with more clinically guiding signifi- 
cance.

In summary, Internet-based self-management 
can effectually improve the self-management 
ability of COPD patients. It is conducive to 
improve the patients’ pulmonary function, and 
their living quality, thus it is worthy of clinical 
popularization and application.

Disclosure of conflict of interest

None.

Address correspondence to: Lili Ding, Department 
of Pulmonary and Critical Care Medicine, Hainan 
General Hospital, Hainan Affiliated Hospital of 
Hainan Medical University, No. 19 Xiuhua Road, 
Xiuying District, Haikou 570311, Hainan, China. Tel: 
+86-13876950554; E-mail: dinglili2108@163.com

References

[1] Yawn B and Kim V. COPD in primary care: key 
considerations for optimized management: 
treatment options for stable chronic obstruc-
tive pulmonary disease: current recommenda-
tions and unmet needs. J Fam Pract 2018; 67: 
28-37.

[2] Liang J, Abramson MJ, Zwar N, Russell G, Hol-
land AE, Bonevski B, Mahal A, Hecke BV, Phil-
lips K, Eustace P, Paul E, Petrie K, Wilson S and 
George J. Interdisciplinary model of care (RAD-
ICALS) for early detection and management of 
chronic obstructive pulmonary disease (COPD) 



Effect of self-management on patients with chronic obstructive pulmonary disease

5230 Am J Transl Res 2021;13(5):5224-5231

in Australian primary care: study protocol for a 
cluster randomised controlled trial. BMJ Open 
2017; 7: 16985. 

[3] Vitacca M and Paneroni M. Rehabilitation of 
patients with coexisting COPD and heart fail-
ure. COPD 2018; 15: 231-237.

[4] Spece LJ, Donovan LM, Griffith MF, Collins MP, 
Feemster LC and Au DH. Quality of care deliv-
ered to veterans with COPD exacerbation and 
the association with 30-day readmission and 
death. COPD 2018; 15: 489-495. 

[5] Vogelmeier CF, Criner GJ, Martinez FJ, Anzueto 
A, Barnes PJ, Bourbeau J, Celli BR, Chen R, De-
cramer M, Fabbri LM, Frith P, Halpin DM, López 
Varela MV, Nishimura M, Roche N, Rodriguez-
Roisin R, Sin DD, Singh D, Stockley R, Vestbo J, 
Wedzicha JA and Agustí A. Global strategy for 
the diagnosis, management, and prevention of 
chronic obstructive lung disease 2017 report. 
GOLD executive summary. Am J Respir Crit 
Care Med 2017; 195: 557-582. 

[6] Smid DE, Spruit MA, Houben-Wilke S, Muris 
JWM, Rohde GGU, Wouters EFM and Franssen 
FME. Burden of COPD in patients treated in dif-
ferent care settings in the Netherlands. Respir 
Med 2016; 118: 76-83. 

[7] Yang F, Xiong ZF, Yang C, Li L, Qiao G, Wang Y, 
Zheng T, He H and Hu H. Continuity of care to 
prevent readmissions for patients with chronic 
obstructive pulmonary disease: a systematic 
review and meta-analysis. COPD 2017; 14: 
251-261. 

[8] López-Campos JL, Rodríguez DA, Quintana-
Gallego E, Martínez-Llorens J, Carrasco 
Hernández L and Barreiro E. Ten research 
questions for improving COPD care in the next 
decade. COPD 2019; 16: 311-320.

[9] Ecenarro PS, Iguiñiz MI, Tejada SP, Malanda 
NM, Imizcoz MA, Marlasca LA and Navarrete 
BA. Management of COPD in end-of-life care by 
spanish pulmonologists. COPD 2018; 15: 171-
176. 

[10] Müllerová H, Hahn B, Simard EP, Mu G and 
Hatipoğlu U. Exacerbations and health care re-
source use among patients with COPD in rela-
tion to blood eosinophil counts. Int J Chron 
Obstruct Pulmon Dis 2019; 14: 683-692. 

[11] Long R, Stracy C and Oliver MC. Nutritional 
care in chronic obstructive pulmonary disease. 
Br J Community Nurs 2018; 23: 18-26. 

[12] Riley CM and Sciurba FC. Diagnosis and outpa-
tient management of chronic obstructive pul-
monary disease: a review. JAMA 2019; 321: 
786-797. 

[13] Duenk RG, Verhagen C, Dekhuijzen P, Vissers 
K, Engels Y and Heijdra Y. The view of pulmon-
ologists on palliative care for patients with 
COPD: a survey study. Int J Chron Obstruct Pul-
mon Dis 2017; 12: 299-311. 

[14] Ding B, Small M, Bergström G and Holmgren U. 
COPD symptom burden: impact on health care 
resource utilization, and work and activity im-
pairment. Int J Chron Obstruct Pulmon Dis 
2017; 12: 677-689. 

[15] Yohannes AM, Kaplan A and Hanania NA. 
COPD in primary care: key considerations for 
optimized management: anxiety and depres-
sion in chronic obstructive pulmonary disease: 
recognition and management. J Fam Pract 
2018; 67: 11-18.

[16] Enocson A, Jolly K, Jordan RE, Fitzmaurice DA, 
Greenfield SM and Adab P. Case-finding for 
COPD in primary care: a qualitative study of pa-
tients’ perspectives. Int J Chron Obstruct Pul-
mon Dis 2018; 13: 1623-1632. 

[17] Mykhalchuk VM and Vasyliev AG. Influence of 
risk factors on development of chronic ob-
structive pulmonary disease and legislative 
foundations for copd medical care in Ukraine. 
Wiad Lek 2018; 71: 222-225.

[18] Antoniu SA and Boiculese LV. Palliative care 
outcome measures in COPD patients: a con-
ceptual review. Expert Rev Pharmacoecon Out-
comes Res 2016; 16: 267-274. 

[19] Kosteli MC, Heneghan NR, Roskell C, Williams 
SE, Adab P, Dickens AP, Enocson A, Fitzmau-
rice DA, Jolly K, Jordan R, Greenfield S and 
Cumming J. Barriers and enablers of physical 
activity engagement for patients with COPD in 
primary care. Int J Chron Obstruct Pulmon Dis 
2017; 12: 1019-1031. 

[20] Leung JM, Tiew PY, Mac Aogáin M, Budden KF, 
Yong VF, Thomas SS, Pethe K, Hansbro PM and 
Chotirmall SH. The role of acute and chronic 
respiratory colonization and infections in the 
pathogenesis of COPD. Respirology 2017; 22: 
634-650. 

[21] Cousse S, Gillibert A, Salaün M, Thiberville L, 
Cuvelier A and Patout M. Efficacy of a home 
discharge care bundle after acute exacerba-
tion of COPD. Int J Chron Obstruct Pulmon Dis 
2019; 14: 289-296. 

[22] Faes K, De Frène V, Cohen J and Annemans L. 
Resource use and health care costs of COPD 
patients at the end of life: a systematic review. 
J Pain Symptom Manage 2016; 52: 588-599. 

[23] Yang IA, Brown JL, George J, Jenkins S, McDon-
ald CF, McDonald VM, Phillips K, Smith BJ, 
Zwar NA and Dabscheck E. COPD-X Australian 
and New Zealand guidelines for the diagnosis 
and management of chronic obstructive pul-
monary disease: 2017 update. Med J Aust 
2017; 207: 436-442.

[24] Kayyali R, Odeh B, Frerichs I, Davies N, Peran-
toni E, D’arcy S, Vaes AW, Chang J, Spruit MA, 
Deering B, Philip N, Siva R, Kaimakamis E, 
Chouvarda I, Pierscionek B, Weiler N, Wouters 
EF, Raptopoulos A and Nabhani-Gebara S. 



Effect of self-management on patients with chronic obstructive pulmonary disease

5231 Am J Transl Res 2021;13(5):5224-5231

COPD care delivery pathways in five European 
Union countries: mapping and health care pro-
fessionals’ perceptions. Int J Chron Obstruct 
Pulmon Dis 2016; 11: 2831-2838. 

[25] Rassouli F, Boutellier D, Duss J, Huber S and 
Brutsche MH. Digitalizing multidisciplinary pul-
monary rehabilitation in COPD with a smart-
phone application: an international observa-
tional pilot study. Int J Chron Obstruct Pulmon 
Dis 2018; 13: 3831-3836.

[26] Ouellette DR and Lavoie KL. Recognition, diag-
nosis, and treatment of cognitive and psychiat-
ric disorders in patients with COPD. Int J Chron 
Obstruct Pulmon Dis 2017; 12: 639-650. 

[27] Stafyla E, Kotsiou OS, Deskata K and Gourgou-
lianis KI. Missed diagnosis and overtreatment 
of COPD among smoking primary care popula-
tion in Central Greece: old problems persist. 
Int J Chron Obstruct Pulmon Dis 2018; 13: 
487-498.


