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ABSTRACT

Background: This study provides us an opportunity to discuss about the development of a smartphone ena-
bled Home based Self-management application for Chronic Obstructive Pulmonary Disease. Objective: To
summarize the baseline characteristics of the Chronic Obstructive Pulmonary Disease patients recruited in
present study.

Methods: A single centered prospective non-randomized study has been conducted to implement the self-
management application among 166 patients. Patients were matched based on gender and Global Initiative
for Obstructive Lung Disease criteria. Smartphone application was provided to the intervention group and in-
structions were given to them.

Results: The mean age of participants was 58.02 years in which more than half were male, more than 80%
were married, almost one-third were educated up to class 10th, more than 65% have disease duration be-
tween 3 to 8 years, equally distributed for Grade 2 and 3 and two third were ex-smokers. The St. George's
Respiratory Questionnaire score was 40.20 and 39.74, Clinical COPD Questionnaire score was 3.89 and 3.86,
COPD Assessment Test score was 23.65 and 22.74 in intervention and control group respectively. There is no
statistically significant difference between the group.

Conclusion: The findings of present study provide a vital context for the follow-up results of the evaluation
study.
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INTRODUCTION

Chronic Respiratory Diseases such as Chronic Ob-
structive Pulmonary Disease (COPD) is one of the
leading causes of morbidity, mortality and Disability
Adjusted Life Years (DALY)s.1-3 Due to the continu-
ous exposure to COPD related risk factors and global
population aging, it is anticipated that the economic
burden associated with COPD will rise over the next
several decades,* Previous reviews reported the
prevalence of COPD among Indian population was
approximately 7%.>¢ The burden of COPD varies be-
tween different countries and within different sub-
groups such as male, older population, current or
past smokers etc.” Other risk factors contributing to
higher prevalence of COPD are biomass fuel expo-
sure, tobacco smoking and air pollution etc.®

Self-management techniques, such as those that en-
courage healthy behavior modification by enhancing
an individual's knowledge, abilities, and self-
assurance in effectively managing their condition.?
Previous literature suggests that self-management
interventions may support in improving the clinical
outcomes, Health Related Quality of Life (HRQoL),
reducing hospitalization, hospital visits.?

Self-management plays a vital role in optimizing out-
comes and reducing healthcare costs and emerge as
promising tools to empower COPD patients and sup-
port their self-management journey. The smartphone
enabled self-management interventions could rec-
ommend tailored exercise routines based on fitness
levels and offer targeted exercises regime.l? A study
conducted by Wang et al in 2021 to assess the effect
of a mobile based smartphone application for COPD
reported the improvement in CAT score, and self-
management score.!! Evidence from multiple coun-
tries also reported the improvement in symptoms of
COPD in response to digital health interventions for
the self-management of COPD.12-15

However, Shaw et al in 2020 reported the variation
among outcome measures in multiple trials and in-
consistencies among the effectiveness of the mobile
applications?é. Continuous advancements in technol-
ogy, coupled with research and development efforts,
hold the potential to personalize interventions fur-
ther, integrate advanced monitoring features, and
seamlessly connect patients with healthcare provid-
ers.17

With this background, the present study has been
conducted to summarize the characteristics of the
patients recruited in this study. The protocol for this
study has been published elsewhere.18

METHODOLOGY

Ethical consideration: The present study has been
conducted as a part of a PhD dissertation and the
ethical approval has been granted by the University
Research Ethics Committee of DIT University, Deh-
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radun (Approval Number-DITU/UREC/2022/04/
15). Consent has been sought from each recruited
patient prior to the initiation of the study.

Development of an “MyBreathe” smartphone ap-
plication: The smartphone-based application used
in this study has been developed by appraising the
evidence on digital health intervention for the self-
management of COPD and structured feedback on
the smartphone-based application by Pulmonologist,
Physicians, Physiotherapists and 7 stable COPD pa-
tients. The smartphone enabled application is availa-
ble on the Android platform- Google play store and in
bilingual language- English and Hind.i.

Intervention components: This app was designed
to support COPD patients for their effective home-
based self-management of COPD symptoms and
timely clinical monitoring of patient status by health
care service provider. The multiple videos of the
multiple components of Pulmonary rehabilitation
program have been developed in consultation of Sen-
ior Physiotherapists in Hindi Language.18

Study design: We conducted a single centered pro-
spective non-randomized study from August - Octo-
ber 2023 to implement the smartphone enabled
home based self-management application to the se-
lected COPD patient- only Global Initiative for Chron-
ic Obstructive Pulmonary Disease (GOLD) criteria 2
and 319 attended Outpatient department or dis-
charged from the hospital.

Sample Size estimation: Sample size estimation
was done based on the St. George Respiratory Ques-
tionnaire (SGRQ) Score from the study conducted by
Wan ES et al?0. Assuming two independent sample
(intervention and control group; 1:1 ratio), type I er-
ror, alpha- 0.05, power of 90%, pooled standard de-
viation from previous study?0 is 16.9 and clinically
significant difference- 12. With keeping an account of
dropout rate of 20% and design effect of 2, the re-
quired sample size will be 80 patients in each group.

Study Population: Study population included the
patients aged more than 18 years with confirmed
clinical diagnosis of COPD as per GOLD criteria
(Grade 2 and 3) who were able to complete the base-
line assessment without any episode of COPD exac-
erbation in past 4 weeks and a resident of Delhi.

Inclusion criteria: Clinically confirmed diagnosis of
COPD (GOLD criteria-2 and 3) patients included in
the study. COPD patient or caretaker who can inde-
pendently use smartphone were also included in this
study.

Exclusion criteria: COPD patients who are unable to
communicate (Speak and read) in Hindi language
were excluded from this study. Additionally, COPD
patients having cognitive/psychiatric disease and
pregnant women were excluded from this study.

Questionnaires: Assessment was done using struc-
tured and validated tools such as COPD Assessment
Tool (CAT)?!, modified Medical Research Council

Page 686



(mMRC) scale for dyspnea??, St. George Respiratory
Questionnaire (SGRQ)?2, Clinical COPD Questionnaire
(CCQ)%3, and Depression, Anxiety and Score- 21
Questionnaire?4,

Statistical Analysis: Data was analysed using statis-
tical software- SPSS Ver 21.0 (SPSS Inc., Chicago, IL,
USA). Frequencies and proportions and Mean (SD)
with p value using unpaired t test were reported
with p value using Chi-Square test.

Study Procedure: The clinically confirmed diag-
nosed COPD patients of either GOLD Grade 2 or 3
were approached to participate in the study by the
treating pulmonologist. If COPD patients show inter-
est to participate in this study, they were allocated to
either intervention or control group by the pul-
monologist. Patients were matched for gender and
COPD Grading at the allocation stage. Once patient
was allocated to either of the group, they were regis-
tered to the MyBreathe application using their or
caretaker’s mobile number and they will be followed
up at 1-, 3- and 6-months following recruitment.

Intervention group: The recruited COPD patients in
Intervention group were asked to download the
MyBreathe application in their or caretaker’s
smartphone and login from the registered number.
The COPD were then suggested to use this applica-
tion at home and practice the different components
of the application for self-management of their COPD.

Control group: Patients recruited in the control
group were received usual care from the treating
pulmonologist.

RESULTS

Socio-demographic characteristics: A total of 166
patients with confirmed COPD (GOLD criteria 2 and
3) were recruited for the study. The socio-
demographic characteristics of the COPD patients
participating in the study, as delineated in Table 1,
exhibit a balanced and diverse distribution across
the intervention and control groups.

Comparison of other variables: Table 2 outlines
the comparison of continuous variables between the
Intervention and Control groups at baseline. The
mean age of participants in intervention and control
group was 57.98 (6.45) years and 58.07 (6.44) years
respectively. No statistically significant difference
has been observed in between the two groups with
value of more than 0.05 (p = 0.947).

The mean 6-minute walk test distance among partic-
ipants in intervention and control group was 289.45
(4.15) and 291.86 (13.20) respectively. No statisti-
cally significant difference has been reported for 6-
minute walk test distance with p-value of 0.424. The
mean Body Mass Index (BMI) for participants in the
Intervention and Control group was 24.39 (0.83) and
24.5 (1.07) respectively with a non-significant p-
value of 0.976.
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Table 1: Sociodemographic characteristics of
COPD patients at baseline

Sociodemographic Intervention Control P
Characteristics Group (%) Group (%) value
Gender
Male 40 (50) 52 (60.5) 0.338
Female 40 (50) 34 (39.5)
Marital Status
Married 64 (80) 72(83.7) 0.641
Divorced 8 (10) 4 (4.7)
Widowed 8 (10) 10 (11.6)
Education Status
Illiterate 4 (5) 0(0) 0.394
Up to class 5th 4 (5) 12 (14)
Up to class 10th 24 (30) 18 (20.9)
Up to class 12th 12 (15) 36 (41.9)
Graduation 20 (25) 12 (14)
Post graduation 16 (20) 8(9.3)
and above
Family Type
Nuclear 54 (67.5) 56 (65.1) 0.818
Joint 26 (32.5) 30 (34.9)
Disease Duration
<3 years 2 (2.5) 0 (0) 0.141
3 to 5 years 30 (37.5) 24 (27.9)
5 to 8 years 30 (37.5) 32(37.2)
> 8 years 18 (22.5) 30 (34.9)
Occupation
Unemployed 18 (22.5) 28(32.6) 0.578
Job/professionals 36 (45) 32(37.2)
Retired 26 (32.5) 26 (30.2)
COPD Grade
Grade 2 42 (52.5) 42 (48.8) 0.739
Grade 3 38 (47.5) 44 (51.2)
Smoking Status
Never smoked 24 (30) 28(32.6) 0451
Ex-smoker 54 (67.5) 50 (58.1)
Current smoker 2(2.5) 8(9.3)
Physical Activity Duration
No physical activity 10 (12.5) 30(349) 0.091
Unable to perform 6 (7.5) 2(2.3)
< 30 minutes/wk 32 (40) 28 (32.6)
> 30 minutes/wk 32 (40) 26 (30.2)
Socio Economic Status
Lower 4 (5) 0(0) 0.145
Lower middle 34 (42.5) 56 (65.1)
Upper lower 9 (17.5) 14 (16.3)
Upper middle 28 (35) 16 (18.6)

Table 2: Comparison of continuous variables

Intervention Control P
Group Group value
Mean * SD Mean * SD
Age (in years) 57.98 + 6.45 58.07 + 6.44 0.947
6-min walk test  289.45 + 14.15 291.86+13.20 0.424
Body Mass Index 24.39 + 0.83 24.5 £1.07 0.976

The comparable baseline characteristics enhance the
internal validity of the study, ensuring that any ob-
served effects of the intervention can be more confi-
dently attributed to the intervention itself rather
than pre-existing differences in these key variables.

Patient-reported outcomes: Table 3 presents the
mean scores and standard deviations for key tools
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Table 3: Patient reported outcomes of the patient
enrolled in intervention and control groups

Tools Intervention Control P

Group Group Value
Mean *+ SD Mean + SD

SGRQ Part 1 19.20+3.55 18.93+1.82 0.668
SGRQ Part 2 20.72+4.09 21.42+2.28 0.349
Overall SGRQ Score 40.20+4.50 39.74%3.49 0.606
CCQ Symptom 3.93+0.42 3.88+0.53  0.697
CCQ Functional State 3.92+0.35 3.92+0.49 0.952
CCQ Mental State 3.78+0.61 3.67+0.63 0.461
Total CCQ Score 3.89+0.28 3.86x0.43 0.667
Depression 10.70+3.19 10.65¥4.03 0.952
Anxiety 6.33%£3.26 5.67+2.71 0.324
Stress 10.15+3.41 9.65+3.58 0.518
CAT 23.65+7.71 22.74+4.04 0.510

SGRQ- St. George Respiratory Questionnaire, CCQ- Clinical COPD
Questionnaire, CAT- COPD Assessment Test

administered to both the intervention and control
groups, accompanied by corresponding p-values. In
the assessment of respiratory health using the Over-
all SGRQ Score, no statistically significant differences
emerged between the intervention and control
groups (Overall: 40.20 + 4.50 vs. 39.74 + 3.49; p >
0.05). In the evaluation of the Clinical COPD Ques-
tionnaire (CCQ), scores related to the overall CCQ To-
tal Score (Intervention: 3.89 + 0.28 vs. Control: 3.86
+ 0.43) exhibited no statistically significant differ-
ences between the two groups (p > 0.05).

Exploring psychosocial aspects, the Depression
scores (Intervention: 10.70 *+ 3.19 vs. Control: 10.65
+ 4.03), Anxiety scores (Intervention: 6.33 + 3.26 vs.
Control: 5.67 + 2.71), and Stress scores (Interven-
tion: 10.15 + 3.41 vs. Control: 9.65 + 3.58) demon-
strated no significant disparities between the inter-
vention and control groups (p > 0.05). Moreover, the
COPD Assessment Test (CAT) scores revealed a com-
parable profile, with no statistically significant dif-
ferences observed (Intervention: 23.65 * 7.71 vs.
Control: 22.74 + 4.04; p > 0.05).

DISCUSSION

This evaluation is first of its kind in Indian setting.
The findings of this study would support COPD pa-
tients in managing their symptoms at home thus re-
ducing hospital visits and readmissions. The inter-
ventions developed are based on the evidence gen-
erated through systematic review?¢ and structured
feedback from relevant stakeholders.

The study compared the sociodemographic charac-
teristics between two groups, finding no statistically
significant differences. This includes factors like gen-
der, marital status, education level, family structure,
disease duration etc. Previously conducted studies
and reviews covering global evidence suggested the
socio demographic variables such as age®s, gender??,
occupation??, smoking status?3, physical activity?* are
associated with the acute exacerbation due to
COPDo25,

By scientific design, recruitment in this study was
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confined to the compliant, clinically diagnosed with
the COPD Grade 2 and 3 patients and gender. Previ-
ous studies investigating telecare services?6, telere-
habilitation services!'?, home based disease manage-
ment programme!3 reported the study participants
with the age group of approximately 70 years, which
is older than those recruited in the present study.
The proportion of married people in this study is
similar to another study by Janita Pak-Chun Chau et
al26. The gender wise proportion of the recruited
COPD patients in our study is in line with the study
conducted by the Hardinge M et al in 2015%7. The av-
erage 6-minute walk test distance in both groups
was around 290 meters which is slightly lower than
the study conducted by Ding H et al28. Since patients
walk at their own pace during the 6-minute walk
test, it doesn't push them to their maximum effort.
This makes it a more realistic measure of how well
someone can handle daily activities compared to a
maximal exercise test.2? The study participants had a
lower BMI compared to some previous studies? and
comparable to the study conducted by Liu WT et al3°.
The CAT is the vital assessment tool to measure the
impact of COPD on the individual life and it changes
over a period of time. Compare to the studies con-
ducted by Chaplin E et al31, Barker RE et al32, the CAT
score in our study is highly comparable wherein no
statistically difference between the groups has been
reported in another study!!l. The overall SGRQ Score
in both intervention and control group are compara-
ble with the study conducted by Moy ML et al33 and
lower than the study conducted by the Kessler R et
al13. This difference might be due to our study focus-
ing on patients with moderate to severe COPD (GOLD
stages 2 & 3).

This study used the CCQ to assess participants'
health-related quality of life over the past week. Both
groups in the study had an average CCQ score around
3.89. This score is higher in our study than what was
reported in a study conducted by Tabak et al1%13 and
another study by Boer et al34.

There is a significant higher level of anxiety and de-
pression in the study population as compared to the
study conducted by Chaplin E et al3! where anxiety
score is comparable with the study conducted by
Bugajski A and depression score is higher in our
study.

CONCLUSION

Based on this data, future analysis of follow up data
will be conducted and meaningful interpretation will
be done. The findings of present study provide a vital
and valuation context for the follow-up results of this
evaluation study which aims to establish important
correlation between various sociodemographic fac-
tors and disease progression.

REFERENCES

1. World Health Organization. The top 10 causes of death

Page 688



10.

11.

12.

13.

14.

15.

National Journal of Community Medicine | Volume 15 | Issue 08 | August 2024

[Internet]. 2020. Available from: https://www.who.int/news-
room/fact-sheets/detail /the-top-10-causes-of-death

India State-Level Disease Burden Initiative CRD Collaborators.
The burden of chronic respiratory diseases and their
heterogeneity across the states of India: the Global Burden of
Disease Study 1990-2016. Lancet Glob Heal. 2018
Dec;6(12):e1363-74.

World Health Organization. World Health Organization. 2023.
Chronic obstructive pulmonary disease (COPD). Available
from: https://www.who.int/news-room/fact-sheets/detail/
chronic-obstructive-pulmonary-disease-(copd). Accessed on
March 29, 2024

Cho §J, Stout-Delgado HW. Aging and Lung Disease. Annu Rev
Physiol. 2020 Feb;82:433-59.

Daniel RA, Aggarwal P, Kalaivani M, Gupta SK. Prevalence of
chronic obstructive pulmonary disease in India: A systematic
review and meta-analysis. Lung India [Internet]. 2021;38(6).
DOI: 10.4103/lungindia.lungindia_159_21

Verma A, Gudi N, Yadav UN, Roy MP, Mahmood A, Nagaraja R,
et al. Prevalence of COPD among population above 30 years in
India: A systematic review and meta-analysis. ] Glob Health.
2021;11:4038.

Camus-Garcia E, Gonzilez-Gonzadlez Al, Heijmans M, de
Guzman E, Valli C, Beltran ], et al. Self-management
interventions for adults living with Chronic Obstructive
Pulmonary Disease (COPD): The development of a Core
Outcome Set for COMPAR-EU project. PLoS One [Internet].
2021;16(3):1-20. Available from: https://doi.org/10.1371/
journal.pone.0247522

Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester C,
et al. An Official American Thoracic Society/European
Respiratory Society Statement: Key Concepts and Advances in
Pulmonary Rehabilitation. Am ] Respir Crit Care Med
[Internet]. 2013 Oct 15;188(8):e13-64. Available from:
https://doi.org/10.1164 /rccm.201309-1634ST

Newham JJ, Presseau ], Heslop-Marshall K, Russell S, Ogunbayo
0], Netts P, et al. Features of self-management interventions
for people with COPD associated with improved health-
related quality of life and reduced emergency department
visits: a systematic review and meta-analysis. Int ] Chron
Obstruct Pulmon Dis. 2017;12:1705-20.

Ghanvatkar S, Kankanhalli A, Rajan V. User Models for
Personalized Physical Activity Interventions: Scoping Review.
JMIR mHealth uHealth. 2019 Jan;7(1):e11098.

Wang L, Guo Y, Wang M, Zhao Y. A mobile health application to
support self-management in patients with chronic obstructive
pulmonary disease: a randomised controlled trial. Clin Rehabil
[Internet]. 2021;35(1):90-101. Available from: https://
pubmed.ncbi.nlm.nih.gov/32907384/

Tabak M, Vollenbroek-Hutten MM, van der Valk PD, van der
Palen ], Hermens HJ. A telerehabilitation intervention for
patients with Chronic Obstructive Pulmonary Disease: a
randomized controlled pilot trial. Clin Rehabil. 2014
Jun;28(6):582-91.

Tabak M, Brusse-Keizer M, P van der V, Hermens H,
Vollenbroek-Hutten M. A telehealth program for self-
management of COPD exacerbations and promotion of an
active lifestyle: a pilot randomized controlled trial. Int ] Chron
Obstruct Pulmon Dis [Internet]. 2014;9:935-44. Available
from: https://pubmed.ncbi.nlm.nih.gov/25246781/

Kwon H, Lee S, E] J, Kim S, JK L, DK K, et al. An mHealth
Management Platform for Patients with Chronic Obstructive
Pulmonary Disease (efil breath): Randomized Controlled Trial.
JMIR mHealth uHealth [Internet]. 2018;6(8):e10502. Available
from: https://pubmed.ncbi.nlm.nih.gov/30143475/

North M, Bourne S, Green B, Chauhan AJ], Brown T, Winter ], et
al. A randomised controlled feasibility trial of E-health
application supported care vs usual care after exacerbation of
COPD: the RESCUE trial. NPJ Digit Med. 2020;3:145.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Verma A et al.

Shaw G, Whelan ME, Armitage LC, Roberts N, Farmer AJ. Are
COPD self-management mobile applications effective? A
systematic review and meta-analysis. Vol. 30, npj Primary
Care Respiratory Medicine. Nature Research; 2020.

Alwashmi M, Hawboldt ], Davis E, Marra C, Gamble JM, Abu
Ashour W. The Effect of Smartphone Interventions on Patients
With Chronic Obstructive Pulmonary Disease Exacerbations:
A Systematic Review and Meta-Analysis. JMIR mHealth
uHealth. 2016 Sep;4(3):e105.

Verma A, Behera A, Islam KMM, Joshi A. Development,
Implementation, And Evaluation of An Informatics Platform
for Home Based Self-Management of Chronic Obstructive
Pulmonary Disease: A Study Protocol. Natl ] Community Med.
2023;14(07):446-51.

Global Initiative for Chronic Obstructive Pulmonary Disease.
Pocket Guide to COPD Diagosis, Management, And Prevention
[Internet]. 2023. Available from: https://goldcopd.org/2023-
gold-report-2/. Accessed on March 31, 2024

Verma A, Behera A, Kumar R, Gudi N, Joshi A, Islam KMM.
Mapping of digital health interventions for the self-
management of COPD: A systematic review. Clin Epidemiol
Glob Heal [Internet]. 2023 Nov 1;24. Available from:
https://doi.org/10.1016/j.cegh.2023.101427

Foreman MG, Zhang L, Murphy ], Hansel NN, Make B,
Hokanson JE, et al. Early-onset chronic obstructive pulmonary
disease is associated with female sex, maternal factors, and
African American race in the COPDGene Study. Am ] Respir
Crit Care Med. 2011 Aug;184(4):414-20.

Sumit AF, Das A, Miraj IH, Bhowmick D. Association between
chronic obstructive pulmonary disease (COPD) and
occupational exposures: A hospital based quantitative cross-
sectional study among the Bangladeshi population. PLoS One.
2020;15(9):e0239602.

Qian Y, Cai C, Sun M, Lv D, Zhao Y. Analyses of Factors
Associated with Acute Exacerbations of Chronic Obstructive
Pulmonary Disease: A Review. Int ] Chron Obstruct Pulmon
Dis. 2023;18:2707-23.

van der Weegen S, Verwey R, Spreeuwenberg M, Tange H, van
der Weijden T, de Witte L. It's LiFe! Mobile and Web-Based
Monitoring and Feedback Tool Embedded in Primary Care
Increases Physical Activity: A Cluster Randomized Controlled
Trial. ] Med Internet Res. 2015 Jul;17(7):e184.

Lee ], Jung HM, Kim SK, Yoo KH, Jung KS, Lee SH, et al. Factors
associated with chronic obstructive pulmonary disease
exacerbation, based on big data analysis. Sci Rep. 2019
Apr;9(1):6679.

Chau J, DTF L, Yu D, Chow A, Yu W, Chair S, et al. A feasibility
study to investigate the acceptability and potential
effectiveness of a telecare service for older people with
chronic obstructive pulmonary disease.pdf. Int ] Med Inf
[Internet]. 2012;81(10):674-82. Available from:
https://pubmed.ncbi.nlm.nih.gov/22789911/

Hardinge M, Rutter H, Velardo C, Shah SA, Williams V,
Tarassenko L, et al. Using a mobile health application to
support self-management in chronic obstructive pulmonary
disease: a six-month cohort study. BMC Med Inform Decis
Mak. 2015 Jun;15:46.

Ding H, Karunanithi M, Kanagasingam Y, Vignarajan ], Moodley
Y. A pilot study of a mobile-phone-based home monitoring
system to assist in remote interventions in cases of acute
exacerbation of COPD. | Telemed Telecare. 2014
Apr;20(3):128-34.

American Thoracic Society. ATS Statement [Internet]. Vol. 166,
American Journal of Respiratory and Critical Care Medicine.
American Thoracic Society - AJRCCM; 2002 Jul. Available from:
https://doi.org/10.1164/ajrccm.166.1.at1102

Liu Wt, Wang Ch, Lin Hc, Lin Sm, Lee Ky, Lo Y, et al. Efficacy
of a cell phone-based exercise programme for COPD. Eur
Respir]. 2008;32(3):651-9.

Page 689



31

32.

33.

Chaplin E, Hewitt S, Apps L, Bankart ], Pulikottil-jacob R, Boyce
S, et al. Interactive web-based pulmonary rehabilitation
programme: a randomised controlled feasibility trial.
2017;7(e013682):1-10.

Barker RE, Jones SE, Banya W, Fleming S, Kon SSC, Clarke SF,
et al The Effects of a Video Intervention on
Posthospitalization Pulmonary  Rehabilitation Uptake. A
Randomized Controlled Trial. Am ] Respir Crit Care Med. 2020
Jun; 201(12):1517-24.

Moy ML, Martinez CH, Kadri R, Roman P, Holleman RG, Kim

34.

National Journal of Community Medicine | Volume 15 | Issue 08 | August 2024

Verma A et al.

HM, et al. Long-Term Effects of an Internet-Mediated
Pedometer-Based Walking Program for Chronic Obstructive
Pulmonary Disease: Randomized Controlled Trial. ] Med
Internet Res. 2016 Aug;18(8):e215.

Boer L, Bischoff E, van der Heijden M, Lucas P, Akkermans R,
Vercoulen ], et al. A Smart Mobile Health Tool Versus a Paper
Action Plan to Support Self-Management of Chronic
Obstructive Pulmonary Disease Exacerbations: Randomized
Controlled Trial. JMIR mHealth uHealth. 2019 Oct; 7(10):
e14408.

Page 690



