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Technical Review Board (TRB), it provides guidance and technical expertise on protocol development, 
including sample size calculation and statistical analysis plan. It spearheads institutional researches and 
coordinates with other national and international agencies for clinical trials, student undergraduate and 
graduate research, and collaborative research. It runs the TB Research Team at the LCP's National Center 
for Pulmonary Research (NCPR) as well as spearheads the Lung Cancer Registry to gather and collate 
the comprehensive local data on pulmonary tuberculosis and lung cancer, respectively. It maintains the 
Clinical Research Facility (CRF), an establishment that provides room, space and storage facilities for 
clinical trials and research.

The CRD publishes the Scientific Proceedings, the official journal of the LCP, to share local relevant 
educational material in the field of pulmonary medicine. The Scientific Proceedings Journal publishes 
original clinical investigations, epidemiological studies, case reports, review articles, evaluation of 
diagnostic and surgical techniques, and latest updates on management guidelines.

In 2019, the CRD started to align with the vision and strategic direction of the LCP on research. 
The current challenges involve providing resources to support priority programs and projects with 
other departments to undertake institutional research on advanced procedures to support new clinical 
pathways, programs and policies and contribute to impact healthy lungs and healthy environment.

The department likewise is aligned with the National Unified Health Research Agenda 2021-2025 
on [1] responsive health system [2] research to enhance and extend healthy lives [3] holistic approaches 
to health and wellness [4] health resiliency [5] global competitiveness and innovation in health and [6] 
research in equity and health.

In order to achieve these proposed strategic directions, the CRD reviews its accomplishment using 
the perspectives of the Balanced Scorecard in [1] learning and growth [2] internal business processes [3] 
customer satisfaction and [4] financial perspective. From these perspectives, the CRD hopes to monitor 
the outcomes of all action plans and to evaluate the implementation of such plans.

LISTING AND BRIEF DESCRIPTION OF AVAILABLE SERVICES

Registration of researches to be conducted at the LCP : processes all applications for Institutional 
Research, Clinical Trials, Student Undergraduate Research, Graduate Research and Collaborative 
Research.

Technical Review Board (TRB) : provides review of research protocols based on its technical merits.
Clinical Research Facility: provides rental for room space, investigational product storage and 

archiving of completed research.

 

PERSONNEL

NORBERTO A. FRANCISCO, M.D.		  MONICA L. BARCELO
Department Manager III			   Administrative Assistant III

EMMA L. BAUTISTA, MBA			   KRIZIA CHLOE R. RIVERA, RN
Administrative Officer II			   Science Research Assistant



This publication is OPEN ACCESS, providing immediate access to its content on the principle that 
making research freely available to the public supports a global exchange of knowledge.  The Scientific 
Proceedings of the Lung Center of the Philippines is licensed under a Creative Commons – Attribution-
Non-Commercial 4.0 International License, which allows sharing, copying, and redistributing the 
material in any medium or format, under strict terms of giving appropriate credit to the authors and this 
journal, and use for non-commercial purposes.

  Volume 12 No. 1 | June 2024 | ISSN 0117-9322



The Scientific Proceedings, the official journal of the Lung Center of the Philippines, is an open-access, English 
language, medical science journal, published biannually by the Lung Center of the Philippines. The journal 
intends toshare local relevant scientific findings in the field of respiratory medicine through publication of high 
quality original clinical investigations, epidemiological studies, case reports, review articles, evaluations of 
diagnostic and surgical techniques, and the latest updates on management guidelines. The journal's target 
audience are clinicians, surgeons, specialists, laboratorians, scientists, and researchers working on pulmonary 
medicine. The Scientific Proceedings does not charge any subscription, review, or manuscript processing fees.

All statements and opinions expressed in the articles and communications herein are those of the author/s 
and not necessarily those of the editor/s or the publisher. The editors of Scientific Proceedings and the Lung 
Center of the Philippines assume no responsibility for any injury and/or damage to persons or property as 
a matter of product liability or negligence, or which otherwise arise from use or operation of any methods, 
products, instructions, or ideas cited or discussed in any article published. Although all advertising materials 
are expected to conform to ethical standards, the appearance of advertising in the journal does not constitute 
a guarantee or endorsement by the editors and/or the publisher of the quality or value of such product, or the 
claims made for it by its manufacturer.

The Scientific Proceedings is guided by the International 
Committee of Medical Journal Editors (ICMJE) 
"Recommendations for the Conduct, Reporting, 
Editing, and Publication of Scholarly Words in Medical 
Journals". (https://icmje.org)

The Scientific Proceedings refers to the Committee on 
Publication Ethics (COPE) Guidelines and Flowcharts 
in addressing various aspects of publications ethics 
issues. (https://publicationethics.org)

The Scientific Proceedings is a proud member of the 
Philippine Association of Medical Journal Editors 
with the aim of raising the quality of medical journal 
publishing in the country. (https://pamje.org)

Pulmonary, Critical Care 
and Sleep Medicine

Eileen G. Aniceto, MD
Randy Joseph DT. Castillo, MD

Virginia S. Delos Reyes, MD
Paul Rilhelm M. Evangelista, MD

Joven Roque V. Gonong, MD
Glynna Ong-Cabrera, MD

Newell C. Nacpil, MD
Lawrence O. Raymond, MD

Marie Charisma Laborte, MD
Portia Maria C. Tanyag, MD

Miriam Y. Lalas, MD
Jesus I. Ancheta, MD

Sergio N. Andres, Jr., MD

Thoracic Surgery and Anesthesia
Ma. Stephanie G. Balaoing, MD

James M. Monje, MD
Karlos Noel A. Aleta, MD

Mariam Grace A. Delima, MD
Edmund E. Villaroman, MD

Lizbeth G. Jacaban, MD

PEER REVIEWERS

Pediatric Pulmonary and 
Critical Care Medicine

Jean Marie E. Jamero, MD

Nursing Services
Gracielle Ruth M. Adajar, MA, RN
Jennifer Rhae J. Lim, DNM, RN

Adrian N. Palma, MSN, RN

Pathology and Laboratory Medicine 
Treah May Suacillo-Sayo, MD
Rex Michael C. Santiago, MD

Gerald V. Tejada, MD

Radiology and Radiotherapy
Xanthe Marie G. Javier, MD
Julius Zoilo Z. Oliveros, MD
John Michael C. Opeña, MD

Thoracic Oncology
Maria Liza T. Naranjo, MD

Guia Elena Imelda R. Ladrera, MD
Paolo R. Dela Rosa, MD

Rogelio N. Velasco, Jr., MD

Contact Information: 
Clinical Research Department, 
Lung Center of the Philippines, 

Quezon Avenue Extension, Diliman, 
Quezon City 1100

LCP Trunkline: (632) 8924-6101
LCP GSM Gateway SIM: 0917-837-9602 

 0998-964-5748
 

Extension Numbers: 4051 / 4052
E-mail: scientificproceedings@lcp.gov.ph

Website: https://lcp.gov.ph

EDITORIAL TEAM

JUBERT P. BENEDICTO, MD
Editor-in-Chief

MARIA CECILIA I. JOCSON, MD
RACQUEL C. IBAÑEZ, MD
Assistant Editors-in-Chief

VINCENT M. BALANAG, JR., MD
Associate Editor

NORBERTO A. FRANCISCO, MD
Managing Editor

AMADO O. TANDOC III, MD
Consultant Editor

MONICA L. BARCELO
EMMA L. BAUTISTA

Secretariat



CONTENTS

Editorial 	
								      
Editorial Policies	
							     
Original Article	
							     
DEVELOPMENT AND DETERMINATION OF RELIABILITY OF TAGALOG VERSION OF THE INSOMNIA SEVERITY 
INDEX IN PATIENTS WITH INSOMNIA AT THE SLEEP CLINIC OF THE LUNG CENTER OF THE PHILIPPINES
Faye Karissa Lourdes M. Bautista MD, FPCP, FPCCP, Katherine C. Paras MD, FPCP, FPCCP 
Maria Cecilia I. Jocson, MD, FPCP, FPCCP

PRESUMPTIVE PERIPHERAL ARTERIAL DISEASE AMONG PATIENTS WITH OBSTRUCTIVE SLEEP APNEA: 
ITS PREVALENCE AND ASSOCIATION WITH CLINICAL AND POLYSOMNOGRAPHIC PARAMETERS
Krislyn G. Panugayan, MD, FPCP, FPCCP, Liza Marie R. Lomigo, MD, FPCP, FPCCP, FPSSM
Maria Cecilia I. Jocson, MD FPCP, FPCCP, FPSSM
Lung Center of the Philippines

SAFETY AND EFFICACY OF PRE-EMPTIVE INTRAVENOUS PARACETAMOL ON POST-OPERATIVE PAIN 
AMONG PATIENTS UNDERGOING UNI-PORTAL VIDEO ASSISTED THORACOSCOPIC SURGERY: 
A SINGLE-CENTER, DOUBLE-BLINDED, RANDOMIZED CONTROLLED TRIAL
Mark Lee C. Contillo, MD, DPBA and Ma. Stephanie G. Balaoing, MD, DPBA 
Lung Center of the Philippines

CENTRAL VENOUS CATHETER-RELATED OUTCOMES OF THE COVID-19 
RAPID RESPONSE TEAM (CRRT) VASCULAR ACCESS PROTOCOL 
OF THE LUNG CENTER OF THE PHILIPPINES
Frances Denise C. Cabrera, MD, DPBS, DPBTCVS, Edmund Villaroman, MD, FPCS FPATACSI, 
Jun Paul Castolo, MD, FPCS, FPATACSI
Lung Center of the Philippines

A SYSTEMATIC REVIEW AND META-ANALYSIS ON THE EFFECTIVENESS OF GUIDED SELF-MANAGEMENT 
UTILIZING A CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD) ACTION PLAN AMONG STABLE COPD 
PATIENTS IN A PRIMARY CARE SETTING
Onaizah Katrina G. Monera, MD, FPCP, FPCCP, Genevie R. Ombao, MD, FPCP, FPCCP 
Racquel C. Ibañez, MD, FPCP, FPCCP, Glynna Ong-Cabrera, MD, FPCP, FPCCP
Lung Center of the Philippines

Guide for Authors
								      
Submission Checklist
							     
Author Form	
								      
ICMJE Form for Disclosure of Potential Conflicts of Interest	

Patient Consent Form

6

7

10

22

34

48

58

84

90

91

92

94



https://lcp.gov.ph/6 

EDITORIAL

THE CRUCIAL ROLE AND RESPONSIBILITIES
OF THE RESEARCH ADVISER

Jubert P. Benedicto, MD, FPCCP
Editor-in-Chief

You, as a researcher, have already selected a topic... or at least you have narrowed 
down your choices and crafted a "ripe research idea".  However, you do not know how 
to proceed further in the research process. You might be overwhelmed by what such 
an idea may need to be ensured so that it will be feasible (and can be done during your 
training period). You may be uncertain if similar studies may have been done already. 
What makes your idea unique or innovative or worth pursuing? YOU NEED A GOOD 
RESEARCH ADVISER.

As consultants, trainees have approached us to be their research adviser. But have 
you ever wondered what this title really entails? What are its repercussions? Aside 
from appearing during a session with the Technical Review Board or having your name 
appear in the by-line potentially as one of the co-authors, do you know the specific 

expectations from you? Needless to say, a research adviser 
is one of the critical personnel in ensuring that well-crafted 
research is adequately performed, and a well-written 
manuscript should result from this endeavor. 

Ideally, a formal conforme should be signed by the potential 
adviser. This officially secures their commitment in ensuring 
that their presence will be consistent and palpable all 
throughout the steps in doing research. This means they will 
be readily available and accessible from conception and 
development of the idea or topic, its revisions, presentation 
to statistician and technical body, actual performance 
of the research, writing of the paper, publication, and in 
exploring options to share the results of the study. It is 
assumed that the adviser is a researcher as well- therefore 
one will be knowledgeable in the intricacies of the whole 
cycle. He or she can readily empathize with the trainee and 
can offer advice at strategic points of the study. His or her 
steady presence should guide, inspire, ensure completion, 
and catapult the idea into reality. 

To the consultant: Do you have the time? Are you certain 
that you can work together with the trainee with deadlines 
that need to be observed? Are you ready for such an integral 
role? Are you willing to edit and guide the final written version 
of your study? Remember, you are expected to do these 
on top of your other tasks (as a clinician, administrator, or 
both).

Not everyone is capable of being an effective research 
adviser. The knee-jerk reaction is to accept the trainee's 
offer. However, some fall short of the expected tasks and 
not all roles are satisfactorily fulfilled. Unfortunately, this 
results in a poorly conceived or conducted study, a subpar 
manuscript that undergoes tremendous revisions (or worse, 
deemed not fit for publication), unsatisfactory presentation, 
and possible rejections for presentation in scientific 
conferences.

The literature has consistently articulated the main 
responsibilities of a research adviser. 

Consistently, the general roles are the following:

•	 Full development of the research proposal.
•	 Reviews methodology to ensure feasibility of the 

study (including timelines and costs)
•	 Willingness to help or assist the student in the 

overall conduct of the research.
•	 Guidance in the analysis of the results, crafting 

of discussion, and making the conclusion and 
recommendations.

•	 Finalization of the main paper including making it 
compliant to targeted poster or oral presentation 
and be publication ready.

•	 Checking of grammar and thought content of the 
written output.

•	 Must be present in ALL presentation days to the 
relevant bodies.

Not all were made to be advisers. Majority are developed 
into one. From what I witness, most effective advisers evolve 
into one after being conscientious researchers themselves. 
They experienced what it was to need and be collaborative 
with a "teacher", "expert", "counselor", and possibly a 
"research friend".  It made the entire process quite bearable 
and to a certain extent, fulfilling. 

Certain qualities stand out that a good research adviser 
possesses. He or she should be knowledgeable in the 
field of interest (quite logical), fostering and encouraging 
free discussion and being nonjudgmental, approachable, 
engaging, firm yet understandable, open to ideas, and 
flexible especially with allotment of time and schedule.

We all acknowledge the value and premium in having 
excellent advisers in all our studies. 

For trainees, search them out and do not be afraid to 
ask and strike an agreement with them. Afterall, churning 
out good studies require efforts both ways. To potential 
research advisers, really "bite into your role".  This requires 
time and effort. It cannot be taken lightly. Bear in mind that 
your interaction with the trainees will have implications 
(good or bad) in their training years and further professional 
life. Let us take this crucial role seriously.
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EDITORIAL POLICIES

ABOUT THE JOURNAL
The Scientific Proceedings, the official journal of the 
Lung Center of the Philippines, is an open-access, English 
language, medical science journal, published by the Lung 
Center of the Philippines. Its policies are guided by the latest
version of the International Committee of Medical Journal
Editors (ICMJE) “Recommendations for the Conduct, 
Reporting, Editing, and Publication of Scholarly Work in 
Medical Journals.”

FOCUS AND SCOPE
The Scientific Proceedings intends to share local relevant 
scientific findings in the field of respiratory medicine through
publication of high quality original clinical investigations, 
epidemiological studies, case reports, review articles, 
evaluations of diagnostic and surgical techniques, and the 
latest updates on management guidelines. The journal's 
target audience are clinicians, surgeons, specialists, 
respiratory therapists, laboratorians, scientists, researchers
working on pulmonary medicine, and policy makers.

EDITORIAL PROCESS
Submissions that have passed initial check for general 
manuscript requirements shall be screened by the Editorial
Board if these shall proceed to peer review. The Scientific 
Proceedings implements a double-blind peer review policy 
after which the Editor-in-Chief shall make a final deliberation
on article inclusion in each issue. For manuscripts that 
undergo peer review, authors can expect an initial decision 
within sixty (60) days or less. There may be instances when 
final decisions can take longer, in which case, the secretariat
shall inform the authors. Editorial decisions may be one of 
the following: (1) Acceptance without further revision, (2) 
Acceptance with minor revisions required, (3) Acceptance 
with major revisions required, or (4) Manuscript rejection. All 
accepted manuscripts are subject to formatting and edits 
to conform with the journal's style guide and branding.

EDITORIAL INDEPENDENCE
The Editorial Board of the Scientific Proceedings is 
responsible for all editorial decisions on the journal's 
scientific content.

PUBLICATION FREQUENCY
The Scientific Proceedings is published by the Lung 
Center of the Philippines two times a year every June and 
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OPEN ACCESS POLICY
The Scientific Proceedings is 100% open access and 
does not charge any subscription, download, review, or 
manuscript processing fees.

CREATIVE COMMONS LICENSE
The Scientific Proceedings is licensed under a Creative 
Commons Attribution-NonCommercial 4.0 International 
license (CC BY-NC 4.0) which allows sharing, copying, and 
redistributing the material in any medium or format, under 
strict terms of giving appropriate credit to the authors and 
this journal, and use for non-commercial purposes.

COPYRIGHT
The authors shall transfer all copyright to the Scientific 
Proceedings through a Publisher Agreement included 
in the Author Form, however, they are entitled to proper 
attribution and credit for the published manuscript. They 
are likewise entitled to share the manuscript in the same 
manner permitted to third parties (under the journal's CC 
BY-NC 4.0 license). All rights granted under the Publisher 
Agreement shall revert to the author/s should the 
manuscript be withdrawn or is rejected, or if the published 
manuscript is retracted for any reason.

PUBLICATION ETHICS

Editor and Reviewer Obligations
The Editorial Board shall be guided accordingly by the 
Committee on Publication Ethics (COPE) guidelines when 
dealing with publication ethics and malpractice issues. All 
editors and reviewers are bound by confidentiality and 
non-disclosure of the manuscripts undergoing review and 
deliberation, and are also obliged to declare any conflicts of
interest with any of the authors, companies, or institutions 
associated with the submitted manuscripts, in order to keep
the editorial process objective and unbiased. If there are 
conflicts of interest, the editors and/or reviewers should 
excuse themselves from the editorial process.

Author Obligations
All authors should ensure that they have written and 
submitted original work. When the authors use or reference
other materials, sources should be cited appropriately 
following the journal's instructions. Authors should not 
submit the same manuscript concurrently to more than one 
journal. Plagiarized works and duplicate submissions shall be 
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version shall include details of the changes from the original
version and the dates on which the changes were made. 
All prior versions of the article shall be archived by the 
Scientific Proceedings Secretariat with a notation that 
there is a corrected version. Citations shall be ascribed to 
the corrected version.

APPEALS, COMPLAINTS AND DISPUTES
The Scientific Proceedings shall entertain appeals, 
complaints or disputes regarding editorial decisions. These 
should be communicated formally to the Editor-in-Chief. 
The editorial board shall be guided accordingly by the 
ICMJE as well as guidelines set forth by the Committee on 
Publication Ethics in dealing with these issues.

DISCLAIMER
All statements and opinions expressed in the articles and 
communications herein are those of the author/s and not
necessarily those of the editor/s or the publisher. The 
editors of Scientific Proceedings and the Lung Center of 
the Philippines assume no responsibility for any injury and/
or damage to persons or property as a matter of product 
liability or negligence, or which otherwise arise from use or 
operation of any methods, products, instructions, or ideas 
cited or discussed in any article published.

ADVERTISEMENTS AND PROMOTIONS
Although all advertising materials are exposed to conform 
to ethical (medical) standards, the appearance of 
advertising in this journal does not constitute a guarantee 
or endorsement by the publisher of the quality or value of 
such product or the claims made for it by its manufacturer. 
The Scientific Proceedings reserves the right to approve 
or decline for publication all advertisements submitted, 
to modify advertisements submitted to bring them in 
conformity with the journal's style, to conspicuously place 
the term "Advertisement" on the submitted material, to 
change/update its advertisement rates at any time. All 
payment should be made within thirty (30) days on the date 
of invoice. All advertising inquiries may be addressed to: 
The Editor-in-Chief, Scientific Proceedings, Lung Center of 
the Philippines, e-mail address: scientificproceedings@
lcp.gov.ph.

promptly rejected. All authors shall be required to accomplish 
and submit the Scientific Proceedings Author Form which 
includes certification of fulfillment of authorship criteria for 
all authors listed, transfer of copyright, and declaration of 
conformity to ethical standards for experiments on human/
animal subjects and approval by the appropriate ethics 
committee. For case reports/case series, the authors shall 
submit the written/informed consent for publication from 
the involved patient/subject. In case the involved subject/s 
and/or relative/guardian can no longer be contacted after 
all means have been undertaken by the author, the author 
should state so in his declaration.

ARTICLE WITHDRAWALS
Manuscripts may be withdrawn by the author until the point
when the article has not yet been included in the galley of 
the full issue and only upon the formal written request of the
author stating the reason for the withdrawal. Should 
there be a need to correct the article of record as part 
of a published issue, the article shall be retracted and the 
corrected version shall be so uploaded.

RETRACTIONS
Retraction is indicated when there are violations of 
publication ethics, such as multiple submissions, plagiarism,
falsification of data data, or when there is a need to correct
major or critical errors in the original published article. 
"Major or critical errors" refer to those which invalidate the 
article's results and conclusions. A retraction notice signed
by all authors shall be published in the subsequent issue. 
The article shall remain in the database and published issue
but a notation shall be placed indicating that the article has
been retracted. Each page of the retracted article shall be 
edited to bear the watermark: "ARTICLE RETRACTED" and
replace the original version uploaded in online platform.

CORRECTIONS
Errors that do not change or invalidate the article's results 
and conclusions shall undergo correction. If there are items 
for correction in a published manuscript, the authors shall 
submit a formal letter to the Scientific Proceedings. For all 
corrections, a correction notice/erratum shall be published 
in the subsequent issue of the journal. The corrected article 
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ABSTRACT

Background. A quick screening tool to detect cases of insomnia in the Filipino 
population, written in the vernacular is currently lacking. It will be helpful for 
physicians to recognize insomnia early and initiate the appropriate treatment. 

Objective. This study aimed to produce a Tagalog version of the Insomnia 
Severity Index (ISI) Questionnaire, to examine its internal consistency, and 
measure the test-retest reliability in a subset of patients with insomnia from a 
sleep clinic in a tertiary government hospital.

Methodology. This was a single-center, cross sectional study done at the Lung 
Center of the Philippines from February 2019 to May 2023. The study was 
divided into two stages from November 2019 to March 2020 and continued from 
November 2022 to May 2023. The English version of the ISI was translated into 
Tagalog, then translated back into English. Pilot testing of the pre-final version 
was carried out among 30 healthy non-insomnia patients, who were randomly 
selected. Based on any comments for revisions, a final version of questionnaire 
was developed. The final version of the translated questionnaire was then 
used to screen the severity of insomnia in 79 insomnia subjects. The internal 
consistency was measured using Cronbach's alpha. The relationship of each ISI 
item to the total instrument score was examined using item-total correlations. 
Test--retest reliability between the ISI scores of study subjects taken at baseline 
and after two weeks was described using intraclass correlation coefficient (ICC) 
and its mean differences illustrated using Bland-Altman Plot analysis. 

Results. In total, 79 subjects filled out the baseline questionnaires (test), whereas 
73 subjects (92.4%) filled out the follow-up questionnaires during the (retest). 
Among the 79 insomnia participants, 59.4% (n=47) were females, and 40.5% 
(n=32) were young adults aged (18-35 years) The mean age of the participants 
was 42.78 years (SD 15.76). The mean ISI score was 16.1 (SD 5.25) indicating 
moderate insomnia. The Tagalog version of the ISI had an excellent internal 
consistency at 0.917. All corrected item total correlations were at  = more 
than 0.4 indicating high discriminant value. The ISI translated version likewise 
presented a very good test-retest reliability, (  = 0.878). ICC = 0.782 (CI = 0.685-
0.852). Test and Retest items have moderate agreement.

Conclusion. The Tagalog version of the ISI is a consistent, and reliable tool for 
screening Filipino patients coming into our clinics for problems about insomnia.

Keywords. Sleep, insomnia, insomnia severity index, Tagalog version, translated 
questionnaire
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INTRODUCTION

Insomnia is the most prevalent sleep disorder in the general 
population and is commonly encountered in medical 
practices. Insomnia is defined as the subjective perception 
of difficulty with sleep initiation, duration, consolidation, or 
quality that occurs despite adequate opportunity for sleep, 
and that results in some form of daytime impairment.1 

Insomnia can largely affect several daytime cognitive 
functions such as attention, concentration, and memory2 
that can decrease performance and efficiency at work3 and 
increase the risks of injuries and traffic accidents4 and of 
falls in older adults.5

Reported prevalence estimates for insomnia of any 
duration or severity range from 30% to 50% for the general 
population.6-9 The Asian Sleep Research Society (ASRS) 
reported that insomnia is also highly prevalent in three 
Asian countries (Thailand, Taiwan, and Philippines) with 
overall prevalence of 52%.10 Despite its high prevalence and 
significant morbidity, insomnia often remains unrecognized 
and untreated, partly due to several barriers to assessment.

The assessment of insomnia is multidimensional and should 
ideally include a clinical evaluation and be complemented 
by self-report questionnaires and daily sleep diaries. The 
Insomnia Severity Index (ISI) is a brief instrument that 
was designed to assess the nature, severity, and impact 
of insomnia and monitor treatment response in adults. 
It is widely used with other insomnia populations and has 
validated criteria to define both treatment response and 
treatment remission.11 The ISI is composed of seven items 
assessing sleep onset, sleep maintenance, early morning 
awakening, interference with daily functioning, perceived 
prominence of impairment attributed to the sleep problem, 
concerns about sleep problems, and satisfaction with sleep 
patterns.12 Perceived severity of each item is rated on a 0-4 
scale. A total score ranging from 0 to 28 is obtained from 
summing the seven ratings. 

The ISI was developed in English and has been translated 
into several languages; currently there is no Tagalog version 
of ISI. This study aims to develop a Tagalog version of the 
ISI using standard translation procedures, and to verify its 
reliability as a screening measure of insomnia in a Filipino 
population using internal consistency, item analysis and 
test-retest reliability.

Due consent from the author of the 
original English version.

METHODOLOGY

Forward translation:
The initial translation from the original (English) to the 

target language (Tagalog) was made by 
2 independent translators.

Backward translation:
Initial version was translated back from the target 
language into the original language to ensure the 

accuracy of the translation. This was performed by 
another pair of two independent translators. 

An expert committee (sleep medicine specialist & 
original translator) produced the pre-final version of the 
translation. The committee team members were fluent in 

both languages and were not involved in 
the research study.

Preliminary Pilot Testing and Cognitive Debriefing
The pre-final version of the translated questionnaire was 

pilot tested among 30 healthy non-insomnia 
respondents with an informed consent 

The Final version of the instrument 
(ISI-Tagalog) was developed

Figure 1. STAGE 1 process of translation and pilot testing

Study Setting

This was a single-center, cross sectional study conducted 
in the Sleep Disorders Laboratory of the Lung Center of the 
Philippines from November 2019 to May 2023. There were 
2 stages in this study. First stage was the development of 
the translated version from November 2019 until March 
2020. The study was halted during the pandemic and was 
reopened when the restrictions were lifted. The second 
stage: Data collection and questionnaire administration, 
commenced from November 2022 to May 2023.
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STAGE 1: Questionnaire Translation

A. Translation of the ISI into Tagalog (Forward and Back 
Translation)

1.	 Due consent from the author of the original English 
version was requested through https://eprovide.
mapi-trust.org/my-eprovide/my-requests/
new?origin=request. 

2.	 The initial translation from the original (English) to 
the target language (Tagalog) was made by at 
least 2 independent translators from Sentro ng 
Wikang Filipino University of the Philippines Manila. 

	 The Sentro ng Wikang Filipino-UP Diliman is a 
devolved language center of the UP System, 
which takes lead in the establishment of tutorial 
(coordination with Learning Resource Center) and 
translation services to develop and promote the 
widest possible use of Filipino and other Philippine 
languages, particularly as communication tool for 
research in the health sciences. The Center, which 
is non-degree-granting, consisted of a director, 
a university research associate, and a student 
assistant. It has a committee of advisers and/
or consultants representing each college from 
the health sciences, namely, Medicine, Nursing, 
Dentistry, Pharmacy, Public Health, Allied Medical 
Professions, National Teacher Training Center for 
the Health Professions and the College of Arts and 
Sciences. One translator was made aware of the 
concepts the questionnaire intended to measure 
and was tasked to produce a version, whereas a 
second naive translator, who was unaware of the 
objective of the questionnaire, produced a second 
version of the translation so that subtle differences 
in the original questionnaire were detected. 
Discrepancies between the two translators were 
discussed and resolved between the two, thus 
forming the "initial translation" version.

3.	 The initial translation was then independently 
back-translated (i.e., translated back from the 
target language into the original language) to 
ensure the accuracy of the translation. As with 
the forward translation, the backward translation 
was performed by another set of two independent 
translators from the Department of English 
and Comparative Literature of University of the 
Philippines Diliman. 

4.	 To avoid bias, back-translators were not informed 
of the concepts the questionnaire was intended to 
assess.

5.	 An expert committee (sleep medicine specialist & 
original translators) produced the pre-final version 
of the translation. These individuals were fluent 
in both languages and were not involved in the 
research study. The pre-final Tagalog version of ISI 
was obtained after completion of these standard 
procedures.

Pilot Testing and Cognitive Debriefing

A sample size of 30 healthy patient volunteers for the pilot 
testing was based on about 5% anticipated problems 
to be detected in the questionnaire. After completing 
the translated pre-final version of the questionnaire, the 
respondents were asked to elaborate what they thought 
on each questionnaire item and what their corresponding 
response meant. At this stage, the primary purpose of the 
pilot test was to determine any problems that concerned 
clarity, readability, instruction, assumptions, and length of 
time it took to complete the questionnaire. Comments from 
the volunteers were considered in revising the Tagalog 
version. The final version of the instrument in the target 
language was the result of all the iterations described 
above.

Study Implementation using the Final Version 

STAGE 2: Administration of the Final Version of Tagalog 
Insomnia Severity Index.

Cronbach's alpha		  0.9
Precision			   0.05
Significance level ( )		  0.05
Number of items (k)		  7
Drop-out			   0.1

Sample size			   42
Sample size (with drop-out)	 47

Questionnaire Translation-Back translation

The Insomnia Severity Index written originally in the English 
Language was translated into the Tagalog version by at 
least 2 independent and expert groups of translators and 
was back translated into the English language. This was the 
pre-final version of the questionnaire which was then used 
for pilot-testing among a group of 30 healthy non-insomnia 
subjects. Comments and suggestions highlighting clarity, 
readability, instruction, assumptions, and the time it took to 
complete the questionnaire were collated and considered 
during the questionnaire revision. The final version of the 
Tagalog ISI questionnaire was administered in the target 
population.
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INITIAL CONSULT AT
SLEEP CLINIC

INCLUSION CRITERIA
FULFILLED

CONSENT OBTAINED

PART 2.1.1 TEST

AFTER 2 WEEKS,
FOLLOW-UP

PART 2.2 RETEST

Sleeping Difficulty
INSOMINA

n=698

YES
n=79

NO
n=619
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EXCLUDED

NO
n=zero

Data Analysis
79 Patients

(TEST 
GROUP)

6 Patients
as drop-out

Data Analysis

YES
n=79

73 Patients
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Figure 2. Steps taken for the stage 2 of study implementation

Sample Size Computation

A minimum sample size of 42 patients satisfying the 
inclusion/exclusion criteria were randomly selected to 
enroll in the study to have an 80% chance of detecting, 
as significant at the 5% level, the reliability of Insomnia 
Severity Index - Filipino as a reliable tool in assessing the 
nature, severity and impact of insomnia based on expected 
Cronbach's alpha of 0.90.13

The recommended estimate of minimum required sample 
size was computed using a formula for Cronbach's alpha. 
Given that the computation was based on the assumption 
that the Tagalog version will yield a Cronbach's alpha 
as high as 90%, conclusions based on the results will be 
applicable to this group of subjects unless the power of 
applicable statistical tests on actual study data are ≥80%. 

Participants

Subjects were asked to complete the final version of 
translated ISI at baseline. Based on study inclusion and 
exclusion criteria, out of the 698 subjects who consulted 
the sleep lab from November 2022 to May 2023, 79 people 
with insomnia were included in the final evaluation via 
convenience sampling. The inclusion criteria of the study 
were as follows: people (1) with self-reported insomnia 
defined by an ISI score of at least 8; (2) aged 15 years 
and older with no uncontrolled major health problems; 
and (3) clinically stable at the time of study enrollment. 
The exclusion criteria for the study were as follows: people 
with (1) poor mental health or a (2) self-reported current 
diagnosis of major depression or psychiatric disease that 

prevented participation in the survey as assessed by the 
investigator (3) subjects who did not consent to participate 
(4) subjects not adept with using the Filipino language.

Measures
Insomnia Severity Index 

The ISI assesses the nature, severity, and impact of insomnia 
during the previous 2 weeks. Its seven items address (1) 
difficulty falling asleep, (2) difficulty staying asleep, (3) 
problems waking too early, (4) sleep dissatisfaction, (5) 
interference of sleep problems with daytime functioning, 
(6) noticeability of sleep difficulties to others, and (7) level 
of distress caused by sleep difficulties. Each item is rated 
using a 5-point Likert scale ranging from 0 (none) to 4 (very 
severe). Total scores range from 0 to 28, and higher scores 
indicate greater insomnia severity.14

Ethical approval 

Study approval was obtained from the Institutional Ethics 
Review Board of the Lung Center of the Philippines twice 
to address the gap between the two stages of the study 
implementation.

Statistical analysis 

Data were analyzed using IBM SPSS version 29. Data 
quality and missing data were assessed using descriptive 
statistics (means, SDs, frequencies, and percentages). No 
missing data were identified for the variables included in 
this study. All tests were two-tailed, and a type I error rate 
of a < 0.05 was considered statistically significant. 
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Internal consistency, item analysis and correlation of the 
items of the translated version.

It can be observed that in the 2nd column on Table 2, all 
corrected item total correlations are well above the margin 
of 0.4, hence, each item has very good discrimination. Higher 
total-item correlations in a test result in a higher value of 
coefficient alpha. The corrected total item correlation is 
used to define the association of the item with the total 
score on the other items. Items of 0.4 and above indicate 
very good discrimination. 

The Cronbach's alpha if item was deleted from the 
questionnaire is found in the third column in the table and 
represented each item's reliability if that item was to be 
removed from the instrument. The Cronbach's alpha of 
the instrument was measured at 0.917. The values of each 
item, except Q3 (Problems waking up too early/"Masyado 
maagang nagigising"), when omitted from the instrument 
would decrease the instrument's alpha. Question 3 also 
would have made only a slight but tolerable difference as 
well. Therefore, all items were worthy of retention in the 
instrument.

The reliability of the ISI was determined by estimating internal 
consistency using Cronbach's alpha. The relationship of 
each ISI item to the total instrument score was measured by 
item-analysis and represented using item-total correlation. 
The test-retest reliability was measured using intraclass 
coefficient and was graphically represented by Bland-
Altman Plot.

RESULTS

Study Sample

Table 1 below shows the profile of patients included in the 
study. The study population for the second stage consisted 
of 79 adults (Mage = 42.78 years, SD = 15.76; range: 15-78 
years; 59.4 % females). 40.5% belonged under the young 
adult age category from 18-35 years of age. 73 subjects 
(92.4%) filled out the follow-up questionnaires during the 
retest. 88% were Catholic. Half of the study subjects were 
married and employed, and 60 percent lived within NCR. 
69% of subjects complained of chronic insomnia problems 
and only 34% had a concurrent Obstructive Sleep Apnea. 
The mean ISI score was 16.1 indicating moderate insomnia.

Characteristic
All Patients

n, [%]

Age in years

Young adults (18-35) 32, [40.5]

Middle-aged adults (36-55) 26, [32.9]

Older adults (≥56) 21, [26.6]

Gender

Male 32, [40.5]

Female 47, [59.5]

Religion

INC 3, [3.8]

Catholic 70, [88.6]

Non-Christian 1, [1.3]

Others 4, [6.3]

Marital status

Single 36, [45.6]

Married 41, [51.9]

Widow/Widower 2, [2.5]

Residence

Outside NCR 19, [24.1]

Within NCR 60, [75.9]

Occupation

Unemployed 26, [32.9]

Employed 53, [67.1]

Table 1. Demographic and clinical characteristics 
of patients with insomnia

Characteristic
All Patients

n, [%]

Diagnosis

Acute insomnia 10, [12.7]

Chronic insomnia 69, [87.3]

Comorbid conditions

OSA 27, [34.2]

No OSA 52, [65.8]
Data presented count (percent). Mean ISI score 16.1 SD 5.25) 

Item
Corrected Item

Total Correlation
Cronbach's alpha if 

item deleted

Difficulty 
falling asleep 
(Nahihirapang 
makatulog)

0.790 0.899

Difficulty staying 
asleep (Paputol-
putol ang tulog)

0.765 0.902

Problems 
waking up too 
early (Masyado 
maagang 
nagigising)

0.553 0.922

Satisfaction with 
current sleep 
pattern (Kuntento 
sa kasalukuyang 
lagay ng pagtulog)

0.770 0.902

Table 2. Cronbach’s alpha and Item-total correlation of 
the Insomnia Severity Index – Tagalog
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Item
Corrected Item

Total Correlation
Cronbach's alpha if 

item deleted

Noticeable to 
others in impairing 
quality of life 
(Kapansin-pansin 
sa ibang tao 
ang epekto ng 
problema sa 
pagtulog)

0.685 0.910

Distressed 
about current 
sleep problem 
(Nababahala o 
Nalulungkot sa 
kasalukuyang 
lagay ng pagtulog)

0.855 0.891

Extent to 
interfere with 
daily functioning 
(Nakakahadlang o 
Nakakapekto ang 
hirap sa pagtulog 
sa pang-araw-
araw na Gawain)

0.794 0.899

Note: Reliability Statistics of the instrument, Cronbach's Alpha = 0.917

Test-retest reliability of the translated version of the ISI 
done 2 weeks apart

The results obtained showed moderate levels of agreement 
between the test group and retest group of the translated 
version, where ICC=0.782 (CI = 0.685-0.852). The Cronbach's 
alpha of 0.878 also indicated good reliability in the test-
retest scores.

The Bland-Altman plot of the translated version of the 
instrument is seen below Figure 3. The mean difference 
and the average of ISI scores from both the test and retest 
groups, were plotted in the X and Y axis. All the differences 
were close to zero and were within the limits of agreement.

Figure 3. Bland-Altman Plot showing moderate agreement between measures 

DISCUSSION

Method of Translation

To prepare the measuring instruments such as 
questionnaires for cross-cultural research, the method 
of forward translation to the vernacular is employed.11 
The aim of this process is to achieve different language 

versions of the instrument, written in English, which are 
conceptually equivalent in each of the target countries/
cultures. However, cross-cultural translation has its own 
set of limitations. Contextual and semantic errors may 
occur during translation, and these may distort the original 
meaning. To achieve a good quality translated version of 
questionnaire, use of multiple methods of translation such 
as forward translation, backward translation and consensus 
translation are desirable whenever possible.12,14
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Breslin's back-translation method is the most widely 
used translation procedure in cross-cultural translation.15 

However, it is not the gold standard, and a combination of 
various translation methods is more appropriate to use.16 A 
multi-step translation method was employed in our study to 
ensure that the items in the questionnaire are conceptually 
equivalent to the English version of the ISI. 

ISI has been translated and validated in Spanish, French, 
Arabic, Hindi, German, Korean, Chinese, Iranian, Italian and 
Swedish. To our knowledge, this is the first study to evaluate 
the reliability and validity of the Tagalog version ISI among 
people with insomnia.17-25

The objective of our study was to translate the original 
ISI scale written in English into the Tagalog version. The 
acceptability of this version was good, as demonstrated by 
the zero-refusal rate and the absence of missing data. The 
COVID-19 pandemic and associated disruptions have had a 
major impact, which transcended even the implementation 
of many researches. Many traditional research activities 
were suspended, other than COVID-19-related and other 
essential research. Such was our experience, since there was 
a lack of subjects during that time, and for safety concerns, 
the study was temporarily halted. With the resumption of 
offices, we have sought permission again from the IRB to 
reopen the study and was duly granted.

Reliability 

Reliability is the extent to which a questionnaire, test, 
observation, or any measurement procedure produces the 
same results on repeated trials.26 It gives an estimation of 
the temporal stability or consistency of scores over time 
or across raters. Causes of differences in measurement 
can arise from between the raters/observers or from the 
instrument or from the intrinsic stability of the item being 
measured27 Measurements are reliable to the extent that 
they are repeatable and that any random influence that 
tends to make measurements different from occasion to 
occasion or circumstance to circumstance is a source of 
measurement error.28

Therefore, reliability, when applied to research methods, 
has two distinct meanings. The first one refers to stability 
over time, the second to internal consistency. A reliable 
measurement tool should be able produce similar or the 
same results consistently if it measures the same "end 
point". A measure can be reliable without being valid, but a 
measure cannot be valid without being reliable. The same 
ideas regarding reliability and its significance were kept in 
mind in the construction of this study.29 

Internal Consistency and Item Analysis
In this study, internal consistency, item analysis and test-
retest reliability as measures of reliability were used. Internal 
consistency reflects the extent to which the questionnaire 

items are inter-correlated, or whether they are consistent in 
measurement of the same construct. Internal consistency is 
commonly estimated using the coefficient alpha, also known 
as Cronbach's alpha. Cronbach's  = 0 indicates no internal 
consistency (i.e., none of the items are correlated with one 
another), whereas  = 1 reflects perfect internal consistency 
(i.e., all the items are perfectly correlated with one another). 
In practice, Cronbach's alpha of at least 0.70 has been 
suggested to indicate adequate internal consistency. 
A rule of thumb for interpreting alpha for dichotomous 
questions or Likert scale questions is:   ≥ 0.9 as excellent, 
0.8 ≤  < 0.9 as good, 0.7 ≤  < 0.8 as acceptable, 0.6 ≤ 
< 0.7 as questionable, 0.5 ≤  < 0.6 as poor and  < 0.5 as 
unacceptable.30

The mean Cronbach's alpha value for the T-ISI (  = 0.91), 
indicates excellent internal consistency. The internal 
consistency of the Tagalog version was satisfactory and 
comparable with previous studies that also found values 
above 0.6. The translated version of the Insomnia Severity 
Index in Hindi also showed comparable internal consistency 
(Cronbach's  = 0.91), as well as the Chinese (  = 0.91) 
and Korean versions (  = 0.92). It appears to have better 
outcome compared to the Arabic (  = 0.84) and the French 
versions (  = 0.70). 

In an item analysis, the relationship of each item to each 
other and to the total construct is measured. The corrected 
total item correlation is often used to define the association 
of the item with the total score on the other items. It can 
be observed that in Table 2, all corrected item total 
correlations are well above the margin of 0.4, hence, each 
item therefore has very good discrimination. In addition, all 
items, when deleted have a minute difference to the total 
alpha coefficient, thereby all items are worthy of retention 
in the instrument. So, each item evaluated an attribute 
distinct from the construct of the measurement scale.31

Test-Retest Reliability

Test-retest reliability, or reproducibility, is a method that 
evaluates a tool's reliability by administering it to the same 
group of people, in the same way, on two or more different 
occasions.32

In our study, the test-retest reliability for the total score 
of the ISI done during the test was compared to the 
retest group completed after 2 weeks using the intraclass 
coefficient (ICC), Cronbach's Alpha and Bland-Altman plot. 
The ICC can range from 0-1, with 0 indicating no reliability 
and 1 indicating perfect reliability. In terms of reliability, if 
ICC ≥ 0.9 this means that there is almost perfect agreement, 
and if ICC is 0.8 it means that there is moderate agreement.33 

Put simply, ICC can be used to determine if items can be 
rated reliably by different raters. The results obtained 
moderate agreement with the test group and retest group 
of the translated version, where ICC = 0.782 (CI = 0.685-
0.852). The Cronbach's alpha of 0.878 was also measured 
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and indicated high reliability and temporal stability in the 
test-retest scores. The findings are comparable to the ICC 
from the previous studies on the other translated versions 
of Both the French (ICC = 0.84, CI = 0.78-0.89) and Iranian 
versions had an ICC N 0.75. 

The Bland-Altman Plot is also a simple and accurate way 
to quantify agreement between two variables and may help 
clinicians to compare a new measurement method against a 
reference standard. It is also a frequently applied technique 
in studies that investigate the agreement between two 
methods of the same medical measurement.34 It is usually 
represented as a scatterplot in which the X-axis represents 
the average, and the Y-axis represents the difference of 
two measurements. 

In the Bland-Altman plot of the translated version of the 
instrument, the average of almost all the differences was 
close to zero and was within the limits of agreement. 
The difference between the responses did not increase 
or decrease as the average increased. The variability 
was consistent across the graph. Very few outliers were 
detected (two outliers) with the translated version.

CONCLUSION

We found that the Tagalog version of ISI is a reliable 
instrument for assessing insomnia severity. It has good 
internal consistency; items have high item-total correlation. 
Test-retest reliability scores have moderate agreement. 
Likewise, the ease of administration, and the brevity of the 
questionnaire make it a helpful means to assess the self-
reported insomnia symptoms of our patients (e.g., daytime 
fatigue, sleep dissatisfaction, and functional impairment) 
that are otherwise difficult to measure objectively.

LIMITATIONS

Our study was subject to some limitations. First, it was 
conducted at a sleep center in the Philippines and so was 
limited to our patients; however, since the questions of the 
Tagalog ISI did not have local characteristics, there were no 
regional differences. Second, we did not include any healthy 
controls without sleep problems, and additional studies 
that include such participants are needed. Third, we did not 
strictly assess for the presence of other comorbid disorders, 
such as psychiatric disorders, cancer, cardiovascular 
diseases which may affect patient's quality of sleep.
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APPENDICES

APPENDIX A. Tagalog Version of the Insomnia Severity index Questionnaire

Indeks sa Pagsukat ng Tindi ng Insomnia

May pitong tanong ang Insomnia Severity Index, o Indeks sa Pagsukat ng Tindi ng Insomnia. Susumahin ang pitong 
kasagutan upang makuha ang kabuuang iskor. Matapos makuha ang kabuuang iskor, tingnan ang 'Mga Panuntunan 
para sa Pag-iiskor/Interpretasyon' sa ibaba para malaman kung gaano katindi ang iyong hirap sa pagtulog.

BILUGAN ang numerong pinakaangkop na naglalarawan sa iyong sagot sa bawat tanong.

Sukatin ang KASALUKUYANG (HULING 2 LINGGO) TINDI ng iyong insomnia o hirap sa pagtulog.

Problema sa Insomnia (Para sa #1-3)
0 - Hindi   1 - Hindi Malubha 2 -  Katamtaman  3 - Malubha   4 - Napakalubha

1. Nahihirapang makatulog - 0  1  2  3  4

2. Paputol-putol ang tulog - 0  1  2  3  4

3. Masyadong maaga nagigising - 0  1  2  3  4

4. Gaano ka KAKUNTENTO / HINDI KAKUNTENTO sa iyong KASALUKUYANG lagay ng pagtulog?
0 - Sobrang kuntento 
1 - Kuntento
2 - Medyo Kuntento 
3 - Hindi Kuntento
4 - Sobrang Hindi Kuntento

5. Napapansin ba ng ibang tao ang epekto sa iyong buhay ng problema mo sa pagtulog?
0 - Hindi Kapansin-pansin 
1 - Napapansin nang Kaunti 
2 - Medyo Kapansin-pansin
3 - Kapansin-pansin
4 - Sobrang Kapansin-pansin
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6. Gaano ka NABABAHALA / NALULUNGKOT sa iyong kasalukuyang problema sa pagtulog?
0 - Hindi Nababahala
1 - Nababahala nang Kaunti
2 - Medyo Nababahala
3 - Nababahala
4 - Sobrang Nababahala

7. Sa kasalukuyan, gaano NAKAHAHADLANG / NAKAAAPEKTO ang inosmnia sa pang-araw-araw mong gawain 
(halimbawa, pagkahapo sa umaga, sumpong o mood, kakayahan na magtrabaho o gumawa ng pangkaraniwang gawain, 
konsentrasyon, memorya, at iba pa)?

0 - Hindi Nakahahadlang
1 - Nakahahadlang nang Kaunti 
2 - Medyo Nakahahadlang  
3 - Nakahahadlang 
4 - Sobrang Nakahahadlang

Mga Panuntunan para sa Pag-iiskor/Interpretasyon:

Sumahin ang mga iskor ng mga sagot mo sa pitong tanong (Mga Sagot sa Tanong 1 + 2 + 3 + 4 + 5 +6 + 7) = _______ ang 
iyong kabuuang iskor

Kategorya ng Insomnia Batay sa Iskor:
0-7 = Walang Insomnia
8-14 = Mahinang Insomnia
15-21 = Katamtamang Insomnia
22-28 = Malubhang Insomnia

APPENDIX B. DEFINITION OF TERMS
Chronic Insomnia Disorder  
A to F must be met

A. Sleep disturbance/ complaint

1.  Difficulty initiating sleep
2.  Difficulty maintaining sleep
3.  Waking up earlier than desired
4.  Resistance to going to bed on appropriate schedule
5.  Difficulty sleeping without parent or caregiver intervention

B. Associated Consequences

C.  Fatigue/malaise
D.  Attention, concentration, or memory impairment
E.  Impaired social, family, occupational or academic performance
F.  Mood disturbance, irritability
G.  Daytime sleepiness
H.  Behavioral problems (hyperactivity, impulsivity, aggression)
I.  Reduced motivation, energy, initiative
J.  Proneness for errors, accidents
K.  Concerns about or dissatisfaction with sleep

C. Adequate Opportunity Cannot be explained purely by inadequate opportunity or circumstances

D. Frequency
Sleep disturbance and associated daytime symptoms occur at least 3x/
week

E. Duration At least 3 months

F. Relationship to other condition
Not better explained by another sleep disorder, co-existing mental 
disorder or medical condition and not attributed to the physiologic 
effects of a substance
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Insomnia Severity Index - is a 7-item self-report 
questionnaire assessing the nature, severity, and impact 
of insomnia. The usual recall period is the "last month" and 
the dimensions evaluated are: severity of sleep onset, sleep 
maintenance, and early morning awakening problems, 
sleep dissatisfaction, interference of sleep difficulties with 
daytime functioning, noticeability of sleep problems by 
others, and distress caused by the sleep difficulties.

Reliability - It is the stability or consistency of scores over 
time or across raters. As measurement error is present in 
content sampling, changes in respondents, and differences 
across raters, the consistency of a questionnaire can 
be evaluated using its internal consistency, test-retest 
reliability, and inter-rater reliability, split-half reliability.

Cronbach's Alpha - Cronbach's alpha is a measure of the 
internal consistency or reliability between several items, 

A. Sleep disturbance/ complaint

6.  Difficulty initiating sleep
7.  Difficulty maintaining sleep
8.  Waking up earlier than desired
9.  Resistance to going to bed on appropriate schedule
10.  Difficulty sleeping without parent or caregiver intervention

B. Associated Consequences

M.  Fatigue/malaise
N.  Attention, concentration, or memory impairment
O.  Impaired social, family, occupational or academic performance
P.  Mood disturbance, irritability
Q.  Daytime sleepiness
R.  Behavioral problems (hyperactivity, impulsivity, aggression)
S.  Reduced motivation, energy, initiative
T.  Proneness for errors, accidents
U.  Concerns about or dissatisfaction with sleep

C. Adequate Opportunity Cannot be explained purely by inadequate opportunity or circumstances

D. Frequency
Sleep disturbance and associated daytime symptoms occur at least 3x/
week 

E. Duration Less than 3 months

F. Relationship to other condition
Not better explained by another sleep disorder, co-existing mental 
disorder or medical condition and not attributed to the physiologic 
effects of a substance

Acute Insomnia Disorder
A to F must be met

measurements, or ratings. The value of Cronbach's alpha 
ranges from zero to one with the higher values implying the 
items are measuring the same dimension. In contrary, if the 
Cronbach's alpha value is low (near to 0), it means some or 
all of the items are not measuring the same dimension

Internal Consistency - reflects the extent to which items 
within an instrument measure various aspects of the same 
characteristic or construct.

Item-Total Correlation - An item-total correlation test 
is performed to check if any item in the set of tests is 
inconsistent with the averaged behaviour of the others, 
and thus can be discarded. The analysis is performed to 
purify the measure by eliminating "garbage" items prior to 
determining the factors that represent the construct
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ABSTRACT

Objective. Obstructive sleep apnea (OSA) is a sleep breathing disorder 
characterized by episodes of breathing pauses, causing hypoxemia and sleep 
fragmentation. Peripheral arterial disease (PAD) is an atherosclerotic process 
of the lower extremity arteries leading to arterial obstruction and consequent 
arterial insufficiency. The proponents aimed to determine the prevalence of 
presumptive PAD among patients with OSA using the polysomnogram. We also 
sought to determine if there was a significant difference in the polysomnographic 
profiles of those with and without presumptive PAD.

Methodology. This was a single-center, prospective cross-sectional study 
conducted at the Lung Center of the Philippines from November 2022-April 
2023. A total of 136 patients diagnosed with OSA with ABI measurements were 
included. Clinical and polysomnographic parameters were gathered, reviewed, 
and analyzed for association with PAD.

Results. Majority of the subjects were male (72.8), 36-55 age range (44.1), obese 
(61.0) and non-smokers (64.7). Bulk of the subjects had a high waist and neck 
circumference. Hypertension was present in 95 subjects. 92.1% of subjects have 
severe OSA with a severe oxygen desaturation index and poor sleep efficiency. 
The prevalence of presumptive PAD among OSA subjects was 15.44%. There 
was no significant difference between the clinical and polysomnographic profiles 
of subjects with and without presumptive PAD; however, apnea duration was 
longer among presumptive PAD patients, but it was not statistically significant 
(p = 0.557). Having poor sleep efficiency (p= 0.006) statistically increased the risk 
for presumptive PAD.

Conclusion. The prevalence of presumptive PAD among patients diagnosed 
with OSA using polysomnogram at the Lung Center of the Philippines was 
15.44%. There was longer apnea duration among presumptive PAD patients. 
Having poor sleep efficiency can significantly increase the risk for PAD among 
OSA patients. Screening for PAD appears to be important among OSA patients.

Keywords. Obstructive Sleep Apnea, peripheral artery disease, ankle brachial 
index, polysomnography, Sleep efficiency 



Volume 12 No. 1 | June 2024 23 

INTRODUCTION

Obstructive sleep apnea is a sleep breathing disorder 
characterized by repetitive episodes of breathing pauses, 
with resultant hypoxemia and sleep fragmentation.1,2 It is a 
common yet frequently overlooked medical disorder and 
often associated with cardiovascular complications. These 
hypoxic-driven awakening reactions result in activation 
of the sympathetic nervous system, causing significant 
increases in plasma catecholamines and blood pressure, 
even at daytime.3

Peripheral arterial disease is an atherosclerotic process of 
the lower extremity arteries leading to peripheral arterial 
obstruction and causes symptoms as a result of reduced 
arterial blood flow and consequent arterial insufficiency.4  In 
the general population, the percentage of patients being 
asymptomatically or symptomatically affected by PAD 
averages 20 %.5,6 The easiest and accurate non-invasive 
method for the diagnosis of PAD is the determination of 
the ankle-branchial index (ABI). It is the ratio of the systolic 
blood pressure measured at the ankle over the systolic 
blood pressure measured at the brachial artery. An ABI of 
≤0.90 has been demonstrated to have high sensitivity and 
specificity for the identification of PAD.7

Nagagoshi et al. was able to demonstrate that obstructive 
sleep apnea was associated with greater prevalent PAD 
among black participants and self-reported OSA was 
associated with two-fold increase in newly diagnosed 
PAD.8 A high prevalence of obstructive sleep apnea among 
patients undergoing revascularization due to severe PAD 
was noted by Utriainen.9

Data on the effect of OSA on PAD is sparse; however, 
their mutual pathophysiological dependence could be 
inferred based on the development of CAD and heart 
failure in OSA patients. The repetitive hypoxia during OSA 
causes oxidative stress that in turn damages endothelial 
tissue, promotes endothelial dysfunction and aggravates 
inflammatory processes.10 Metabolic dysregulation is 
closely associated with OSA. Taken together, a growing 
body of evidence exists indicating that obstructive 
sleep apnea by itself is atherogenic. Obstructive sleep 
apnea affects myocardial function, coronary vessels and 
coronary arteries. Atherosclerosis has been proposed 
as an intermediate between sleep apnea and incident 
cardiovascular disease events. Since PAD represents a 
manifestation of atherosclerosis in the vascular bed of 
the lower extremity arteries and considering the above-
mentioned OSA-induced pathophysiology, causality may 
not only exist for CAD, but also for PAD.

OBJECTIVE

This study was conducted to determine the prevalence 
of presumptive peripheral artery disease among patients 
diagnosed with obstructive sleep apnea using the 
polysomnogram at the Lung Center of the Philippines Sleep 

Laboratory from November 2022-April 2023.  Specific 
objectives included:

1.	 To determine if there was a significant difference 
in the profiles of those with and without peripheral 
artery disease among adult patients diagnosed 
with obstructive sleep apnea: based on physical 
characteristics and comorbidities; and

2.	 To determine if there was a significant difference 
in the polysomnographic profiles of those with and 
without peripheral artery disease among adult 
patients diagnosed with obstructive sleep apnea: 
severity of sleep apnea, O2 desaturation, apnea 
duration and sleep efficiency

METHODOLOGY

Study Design and Setting

This was a single-center, prospective cross-sectional study 
conducted at the Lung Center of the Philippines from 
November 2022-April 2023. 

Study Population and Subjects

Population

This study included patients who underwent diagnostic 
and split night polysomnogram at the Lung Center of the 
Philippines and diagnosed with Obstructive Sleep Apnea

1.	 Diagnosed with obstructive sleep apnea of any 
severity

2.	 Adults ≥18 years old
3.	 Signed written informed consent

Exclusion Criteria

1.	 Presence of significant Central Sleep Apnea during 
polysomnogram

2.	 Presence of Cheyne-Stokes Breathing during 
polysomnogram

3.	 Heart Failure NYHA III or IV based on history, 2D 
echo, if available, and clinical signs and symptoms 
of heart failure

4.	 Renal artery stenosis based on any one of the 
following:
a.	 History of prior diagnosis
b.	 Imaging studies (Ultrasound, CT or MR 

angiography, digital subtraction angiography)
c.	 Presence of abdominal bruits, both systolic and 

diastolic, heard over the flank area

Subject Selection

All patients referred to the Lung Center of the Philippines 
Sleep Laboratory meeting the inclusion and none of the 
exclusion criteria were included in the study.  An informed 
consent was obtained by the investigator prior to any study 
related procedures. 
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Study Design

All patients referred to the Lung Center of the Philippines 
Sleep Laboratory and Sleep Disorders Clinic for diagnostic 
and split night polysomnography were invited and asked 
by the investigator for their willingness to participate in the 
study. Those who agreed to participate in the study were 
asked by the investigator to sign the informed consent. 

Subjects were asked for their preferred language when 
reading and understanding the informed consent. Ample 
time was given to the subject to read, understand and sign 
the informed consent. They were allowed to ask questions 
regarding the informed consent. The study participants 
were also given relevant information about what the study 
is about; the risks and benefits of taking part; how long 
the study took place; and the investigator and IERB chair 
contact information and the institution's approval number. 
They were informed that only the investigators, institution 
and IERB will have access to their records, and that their 
name and other information that can directly identify them 
were stored securely and separately from the research 
information collected from them. They knew that utmost 
confidentiality was provided. They can also withdraw their 
information by contacting the investigators. If they agreed 
to participate, they can sign or initial the consent form.

When the informed consent was signed, subjects were asked 
to complete a questionnaire via a physician-facilitated 
interview either face to face or virtually. This was followed by 
a brief physical examination including ABI determination to 
be done at the research site (LCP Sleep Laboratory) when 
the subject arrives for their scheduled polysomnography 
or after their interview when it was done via face to 
face. The following physician's facilitated interview using 
questionnaires included the following information: general 
questionnaire regarding demographic and clinical data and 
co-morbidities as well as Epworth Sleepiness Scale. If a 
subject was positive for Peripheral Arterial Disease based 
on their ABI score, they were advised to seek consultation 
with a vascular specialist or be referred back to their main 
attending physician with the polysomnography pushing 
through as referred. When a patient was tested positive for 
OSA of any severity and met all inclusion criteria and not 
any of the exclusion criteria, they were included in the study 
and their data obtained by the investigator for analysis.  
Otherwise, they will be excluded from the study. Interview 
and physical examination research data of those subjects 
who are excluded were destroyed/disposed of and deleted 
in a manner that leaves no possibility for reconstruction 
of information. However, their information and physical 
examination data that belongs to the sleep laboratory were 
retained at the sleep laboratory for documentation and 
safe keeping.

The purpose for gathering initially patient information 
and physical examination prior to conducting the 
polysomnography was to avoid trouble on the part of 
the patient of going back to the sleep laboratory to do 

those procedures since most of the follow up on these 
patients were done virtually. It is a protocol itself of the 
Lung Center of the Philippines Sleep Laboratory and Sleep 
Disorders Clinic to gather patient information and physical 
examination prior to their scheduled polysomnography. All 
this information was discussed with the subjects.

Data Collection

The following physician's facilitated interview using 
questionnaires were filled-up and completed:  

1.	 General questionnaire regarding demographic and 
clinical data and co- morbidities

2.	 Epworth Sleepiness Scale. 
A brief physical examination was conducted after the 

questionnaires were administered.
1.	 Vital Signs (Blood pressure, pulse rate, oxygen 

saturation)
2.	 Anthropometrics (Height, weight, BMI, neck 

circumference, waist circumference, hip 
circumference)

3.	 Mallampati Grade
4.	 Tonsillar Grade

Ankle Brachial Index Determination Technique

The ABI is performed by measuring the systolic blood 
pressure from both brachial arteries and from both the 
dorsalis pedis and posterior tibial arteries after the patient 
has been at rest in the supine position for 10 minutes. The 
systolic pressures are recorded with a handheld 5- or 10-
mHz Doppler instrument. Standard blood pressure cuff 
can be used at the ankle. As with arm pressures, the blood 
pressure cuff is appropriately sized to the patient's lower 
calf (immediately above the ankle). Measurement will begin 
with the right arm, then the right leg, then the left leg, and 
finally the left arm, as the blood pressure may drift during 
the exam, and the two arm pressures at the beginning and 
end of the exam provide for some quality control.

Measuring the brachial pressure

The patient should be in the supine position. Place the blood 
pressure cuff on the arm, with the limb at the level of the 
heart. Place the ultrasound gel in the antecubital fossa over 
the patient's brachial pulse. Place the transducer of the 
handheld Doppler on the gel, and position the transducer to 
maximize the intensity of the signal. Inflate the cuff to about 
20 mmHg above the expected systolic blood pressure of 
the patient. The Doppler signal should disappear. Then 
slowly deflate the cuff, approximately 1 mmHg/sec. When 
the Doppler signal re-appears, the pressure of the cuff is 
equal to the brachial systolic pressure. Record the brachial 
systolic pressure.

Measuring the ankle pressures

Place the cuff immediately proximal to the malleoli. Place 
ultrasound gel on the skin overlying the dorsalis pedis (DP) 
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and posterior tibial (PT) arteries in the foot. The Doppler 
signal of the DP can often be found slightly lateral to the 
midline of the dorsum of the foot. Using a standard hand-
held Doppler probe and the ultrasound gel, locate the signal 
from the DP. Slowly move the Doppler until the strongest 
signal is heard. To measure the systolic pressure at the DP 
artery, inflate the cuff until you no longer hear the signal. 
Then slowly deflate using the same technique used in 
the arms until the Doppler signal re-appears. Record the 
measurement.

Next, measure the systolic pressure of the PT artery. The PT 
signal is detected posterior to the medial malleolus. Once 
again, using the Doppler with ultrasound gel, locate the 
signal, and follow the process described above to measure 
the PT systolic pressure. Repeat both measurements on 
the opposite leg.

Calculating the ABI

An ABI is calculated for each leg. The ABI value is determined 
by taking the higher pressure of the 2 arteries at the 
ankle, divided by the brachial arterial systolic pressure. In 
calculating the ABI, the higher of the two brachial systolic 
pressure measurements is used. In normal individuals, there 
should be a minimal (less than 10 mm Hg) interarm systolic 
pressure gradient during a routine examination. Calculated 
ABI values should be recorded to 2 decimal places.

Formula: ABI = highest foot pressure/highest 
	                      brachial pressure

Statistical Analysis 

To test for independence of proportions of the 
characteristics to PAD, the Fisher Exact test was performed 
for dichotomous data: gender, waist circumference, neck 
circumference, ESS, comorbidities, and medications; while 
Pearson chi-square for age, BMI, Mallampati, Tonsillar, 
Blood Pressure, Waist-to-hip ratio, and smoking status.

Fisher's exact test was used to compare proportion in sleep 
efficiency, Pearson chi-square for apnea/hypopnea index 
and oxygen desaturation index, while point-biserial test 
for lowest oxygen saturation, longest apnea duration, and 
heart rate.

Binomial logistics regression (univariable and multivariable) 
was used in determining the crude odds ratio as well as the 
adjusted odds ratio of the variables potentially associated 
with PAD. Odds-ratio and 95% confidence interval were 
estimated. Statistical significance was based on p-value ≤ 
0.05.  STATA v14 was used in data processing and analysis.

Limitations of the Study

There are several possible limitations of this study that 
should be taken into consideration. Pulse detection may be 
affected by pulse intensity.  The presence of pedal edema 

can also affect the assessment. To ensure consistency of 
the measurements, only the primary investigator measured 
the ABI using a calibrated device.

Risks and Benefits

Benefits

This study screened and identified the presence of 
peripheral arterial disease among OSA patients without 
prior history of PAD. Early detection of PAD is a critical step 
in the management and prevention of complications of 
PAD such as cardiovascular events and coronary disease. 

Risks

This study utilized non-invasive procedures to determine 
the presence of obstructive sleep apnea and peripheral 
arterial disease. The polysomnogram is an elective, painless 
and non-invasive procedure. The most common side effect 
is skin irritation caused by the adhesive used to attach 
test sensors to the skin. The ankle brachial index is also a 
painless, non-invasive procedure. Patients may feel some 
discomfort when the blood pressure cuffs inflate on their 
arm and ankle. But this discomfort is temporary and should 
stop when the air is released from the cuff.

ETHICAL CONSIDERATIONS

This study was conducted after the approval by the 
Technical Review Board (TRB) and Institutional Ethics 
Review Board (IERB) of the Lung Center of the Philippines.  
The study was in accordance with the ethical standards set 
by International Conference on Harmonization (ICHGCP) 
guidelines, to protect the rights of research participants, 
enhance research validity, and maintain scientific integrity. 

The study's process of informed consent was tailored 
to inform the subject of rights, risks, and benefits when 
participating. The informed consent form (ICF) contained 
information in an understandable language to the 
subject. A copy of the approved ICF was provided to the 
subject for them to read and were asked if they had any 
questions. The study participants were also given relevant 
information about what the study is about; the risks and 
benefits of taking part; how long the study will take; and 
the investigator and IRB chair contact information and the 
institution's approval number. They were also informed 
that their data were kept confidential, and they are free 
to stop filling in the survey at any point for any reason. 
They can also withdraw their information by contacting 
the investigators. If they agree to participate, they can 
sign the consent form.  Even if the procedures only have 
minimal risk, medical care and compensation were given to 
the subjects in case of a serious injury related to the study 
procedure. The subject has the right of free participation 
in this study, and they have the right to know that they are 
free to withdraw from the study at any given point.  Only 
the investigators, institution and IERB have access to the 
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participants' records. The name of the subjects and other 
information that can directly identify them were stored 
securely and separately from the research information 
that identify the participants.  The benefits of participating 
in this study is that the subjects were able to know if they 
have presumptive PAD on top of obstructive sleep apnea 
which warrants early management in order to prevent it 
from worsening. Subjects who were positive for peripheral 
arterial disease were referred back to their main attending 
physician or referred to a vascular specialist. The subjects 
were anonymous and only their clinical data, comorbidities, 
Epworth sleepiness scale, physical examination findings 
and polysomnographic results were shared but did not 
directly identify them. 

The questionnaires, procedures and interviews to be 
administered to the subject did not contain any sensitive 
information that can harm the subject psychologically, 
socially, physically and legally.
Proper research communication was done on this study.

RESULTS

A total of 136 patients satisfied the inclusion criteria and 
were included in the study. The bulk of the patients were 
in the 36-55 age range (44.1%). The majority were males 
(72.8%) and obese (61%), with a Mallampati Score of 
4 (44.9%) and a tonsillar grade of 2 (69.1%). Most of the 

patients had uncontrolled blood pressure (88.2%). Fifty-
five-point one percent of the subjects have a waist 
circumference considered high risk for cardiometabolic 
disease (greater than 40 inches in males and greater than 
35 inches in females), and half (50%) of the subjects have 
a waist to hip ratio of >1 in men and 0.85 in women which 
are considered high risk for comorbidities. Most of the 
patients (58.1%) also had a neck circumference at risk for 
OSA (>17 inches in males and >16 inches in females). Fifty-
point seven percent of the subjects are clinically sleepy 
(ESS >10). The majority of the subjects were non-smokers 
(64.7%). Hypertension was present in 95 subjects (69.9%). 
Most patients do not have diabetes mellitus (76.5%) and 
dyslipidemia (75.7%). Coronary artery disease was not 
seen in 95.6% of the subjects. Only a small percentage 
of the subjects were diagnosed with chronic obstructive 
pulmonary disease (2.2%) and heart failure (1.5%). Stroke 
and TIA were mostly absent in the subjects (0.7%). Six-point 
six percent of subjects used aspirin, while 25.7% were taking 
statins. 

Table 1 shows characteristics of patients with Obstructive 
Sleep Apnea according to presence of peripheral artery 
disease. Data were presented as count (percent).  The 
overall prevalence of PAD among OSA subjects was 15.44% 
(n=21). There was no significant difference in demographic 
profiles, comorbidities, physical examination and sleepiness 
score. 

Characteristic All
n = 136

PAD Present
ABI < 0.9

n = 21

PAD Present
ABI < 0.9
n = 115

 p-value

Age in years
18-35 (Young adults)
36-55 (Middle-aged adults)
>56 (Older adults)

45 (33.1)
60 (44.1)
31 (22.8)

6 (28.6)
9 (42.9)
6 (28.6)

39 (33.9)
51 (44.3)
25 (21.7)

.769

Gender
Male
Female

99 (72.8)
37 (27.2)

14 (66.7)
7 (33.3)

85 (73.9)
30 (26.1)

.594

Body mass index in kg/m2
Underweight
Normal
Overweight
Obese

1 (0.7)
18 (13.2)
34 (25.0)
83 (61.0)

0 (0)
3 (14.3)
6 (28.6)

12 (57.1)

1 (0.9)
15 (13.0)
28 (24.3)
71 (61.7)

.942

Mallampati
Scale 1
Scale 2
Scale 3
Scale 4

7 (5.1)
28 (20.6)
40 (29.4)
61 (44.9

0 (0)
6 (28.6)
5 (23.8)

10 (47.6)

7 (6.1)
22 (19.1)
35 (30.4)
51 (44.3)

.502

Tonsillar
Grade 0
Grade 1
Grade 2
Grade 3
Grade 4

1 (0.7)
11 (8.1)

94 (69.1)
27 (19.9)

3 (2.2)

0 (0)
1 (4.8)

14 (66.7)
5 (23.8)
1 (4.8)

1 (0.9)
10 (8.7)

80 (69.6)
22 (19.1)

2 (1.7)

.831

Blood pressure in mmHg
Controlled
Uncontrolled

16 (11.8)
120 (88.2)

3 (14.3)
18 (85.7)

13 (11.3)
102 (88.7)

.714

Table 1. Characteristics of patients with Obstructive Sleep Apnea according to presence of Peripheral Artery Disease
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Characteristic All
n = 136

PAD Present
ABI < 0.9

n = 21

PAD Present
ABI < 0.9
n = 115

 p-value

Waist circumference in cm
At-risk
Not at-risk

75 (55.1)
61 (44.9)

13 (61.9)
8 (38.1)

62 (53.9)
53 (46.1)

.635

Waist-to-hip ratio
Low
Moderate
High

9 (6.6)
59 (43.4)
68 (50.0)

2 (9.5)
9 (42.9)

10 (47.6)

7 (6.1)
50 (43.5)
58 (50.4)

.841

Neck Circumference
At risk
Not at-risk

79 (58.1)
57 (41.9)

11 (52.4)
10 (47.6)

68 (59.1)
47 (40.9)

.634

Epworth Sleepiness Scale
≤10
>10

67 (49.3)
69 (50.7)

11 (52.4)
10 (47.6)

56 (48.7)
59 (51.3)

.815

Smoking status
Non-smoker
Previous smoker
Current smoker

88 (64.7)
24 (17.6)
24 (17.6)

13 (61.9)
4 (19.0)
4 (19.0)

75 (65.2)
20 (17.4)
20 (17.4)

.958

Comorbidities
Hypertension

-absent
-present

Diabetes mellitus
-absent
-present

Dyslipidemia
-absent
-present

Coronary artery disease
-absent
-present

Chronic obstructive pulmonary disease
-absent
-present

Heart failure
-absent
-present

CVD (Stroke, TIA)
-absent
-present

41 (30.1)
95 (69.9)

104 (76.5)
32 (23.5)

103 (75.7)
33 (24.3)

130 (95.6)
6 (4.4)

133 (97.8)
3 (2.2)

134 (98.5)
2 (1.5)

135 (99.3)
1 (0.7)

3 (14.3)
18 (85.7)

15 (71.4)
6 (28.6)

16 (76.2)
5 (23.8)

20 (95.2)
1 (4.8)

20 (95.2)
1 (4.8)

21 (100)
0 (0)

21 (100)
0 (0)

38 (33.0)
77 (67.0)

89 (77.4)
26 (22.6)

87 (75.7)
28 (24.3)

110 (95.7)
5 (4.3)

113 (98.3)
2 (1.7)

113 (98.3)
2 (1.7)

114 (99.1)
1 (0.9)

.120

.580

1.000

1.000

.398

1.000

1.000

PAD: peripheral artery disease, ABI: ankle brachial index. 

Majority of the subjects have severe obstructive sleep 
apnea (91.2%) with a severe oxygen desaturation index 
(70.6%). The mean lowest oxygen saturation of the subjects 
was 76.6% ± 11.9. The mean longest apnea duration was 
52.8 seconds ± 21.8. Most of the subjects have a poor sleep 
efficiency (88.2%). The average heart rate in beats per 
minute of our subject was 71.1 ± 12.4. 

Table 2 showed the polysomnographic profiles between 
subjects with presumptive PAD and those without, which 
revealed that there was no significant difference between 
the two groups. However, it was noted that presumptive 
PAD positive patients have longer apnea duration (78.0 ± 
8.4) than negative patients (76.3 ± 12.5), though statistically 
not significant (0.557).
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PAD: peripheral artery disease, ABI: ankle brachial index
Data presented as mean ± standard deviation, for lowest oxygen saturation, longest apnea duration, and heat rate, while count (percent) in terms of apnea/hypopnea index, oxygen desaturation index, 
and sleep efficiency.

Characteristic Crude Odds Ratio 
(95% CI)  p-value

Adjusted Odds Ratio 
(95% CI)  p-value

Age in years
18-35 (Young adults)
36-55 (Middle-aged adults)
>56 (Older adults)

Reference
1.15 (0.38 - 3.49)
1.56 (0.45 - 5.38)

0.809
0.481

2.48 (0.36 - 16.91)
1.58 (0.12 - 21.32)

0.353
0.732

Gender
Male
Female

Reference
0.71 (0.26 - 1.92) 0.494 1.77 (0.16 - 20.06) 0.644

Body mass index in kg/m2
Underweight
Normal
Overweight
Obese

Reference
0
0
0

1.000
1.000
1.000

**
**
**

Mallampati
Scale 1
Scale 2
Scale 3
Scale 4

Reference
0

1.39 (0.45 - 4.30)
0.73 (0.23 - 2.32)

-
0.567
0.591

**
**
**

Tonsillar
Grade 0
Grade 1
Grade 2
Grade 3
Grade 4

Reference
0

0.20 (0.01 - 4.72)
0.35 (0.03 - 4.12)
0.46 (0.03 - 6.06)

0.000
0.200
0.404
0.551

0.16 (0 - 344.69)
0.57 (0.01 - 49.64)
0.61 (0.00 - 98.40)

0.638
0.806
0.850

Blood pressure in mmHg
Controlled
Uncontrolled

**
**

**
**

**
**

**
**

Waist circumference in cm
At-risk
Not at-risk

Reference
0.72 (0.28 - 1.87) 0.500 0.09 (0.00 - 2.73) 0.165

Table 3. Crude and Adjusted Odds Ratios for factors associated with Peripheral Arterial Disease

Sleep Parameters All
n = 136

PAD Present
ABI < 0.9

n = 21

PAD Present
ABI < 0.9
n = 115

 p-value

Apnea Hypopnea Index in events/hour
Moderate
Severe
Mild

11 (8.1)
124 (91.2)

1 (0.7)

1 (4.8)
20 (95.2)

0 (0)

10 (8.7)
104 (90.4)

1 (0.9)

.753

Lowest oxygen saturation % 76.6 ± 11.9 78.0 ± 8.4 76.3 ± 12.5 .557

Oxygen desaturation index in events/hour (ODI)
Normal
Mild
Moderate
Severe

9 (6.6)
14 (10.3)
17 (12.5)
96 (70.6)

0 (0)
1 (4.8)
2 (9.5)

18 (85.7)

9 (7.8)
13 (11.3)
15 (13.0)
78 (67.8)

.339

Longest apnea duration in seconds
52.8 ± 21.8 58.4 ± 30.9 51.9 ± 19.9 .621

Sleep Efficiency
Good
Poor

16 (11.8)
120 (88.2)

4 (19.0)
17 (81.0)

12 (10.4)
103 (89.6)

.273

Heart rate in beats per minute 71.1 ± 12.4 69.9 ± 11.8 71.4 ± 12.6 .612

Table 2. Polysomnographic profiles of adult patients with Obstructive Sleep Apnea 
according to presence of Peripheral Artery Disease.
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Characteristic Crude Odds Ratio 
(95% CI)  p-value

Adjusted Odds Ratio 
(95% CI)  p-value

Waist-to-hip ratio
Low
Moderate
High

Reference
0.63 (0.12 - 3.53)
0.60 (0.11 - 3.33)

0.599
0.603

4.10 (0.11 - 152.38)
3.87 (0.08 - 190.03)

0.444
0.496

Neck Circumference
At risk
Not at-risk

Reference
1.32 (0.52 - 3.35) 0.565 0.28 (0.03 - 2.91) 0.288

Epworth Sleepiness Scale
≤10
>10

Reference
0.86 (0.34 - 2.19) 0.756 3.50 (0.63 - 19.50) 0.153

Smoking status
Non-smoker
Previous smoker
Current smoker

Reference
1.15 (0.34 - 3.93)
1.15 (0.34 - 3.93)

0.819
0.819

1.59 (0.13 - 20.16)
0.74 (0.07 - 8.14)

0.723
0.811

Comorbidities
Hypertension

-absent
-present

Diabetes mellitus
-absent
-present

Dyslipidemia
-absent
-present

Coronary artery disease
-absent
-present

Chronic obstructive pulmonary disease
-absent
-present

Heart failure
-absent
-present

CVD (Stroke, TIA)
-absent
-present

Apnea Hypopnea Index in events/hour
Mild
Severe
Moderate

Reference
2.96 (0.82 - 10.68)

Reference
1.37 (0.48 - 3.88)

Reference
0.97 (0.33 - 2.89)

Reference
1.10 (0.12 - 9.92)

Reference
2.83 (0.24 - 32.64)

Reference
0

Reference
0

Reference
1.92 (0.23 - 15.87)

0

0.097

0.555

0.958

0.932

0.406

0.999

1.000

0.544
1.000

8.27 (0.74 - 93.01)

1.21 (0.13 - 11.14)

4.45 (0.09 - 214.19)

15.51 (0.24 - 1006)

6.41 (0.05 - 827.96)
6.191 (0.00 - 0.00)

0.087

0.865

**

0.450

0.198

**

**

0.454
1.000

Lowest oxygen saturation % 1.01 (0.97 - 1.06) 0.555 1.04 (0.95 - 1.14) 0.389

Oxygen desaturation index in events/hour (ODI)
Normal
Mild
Moderate
Severe

Reference
0
0
0

0.999
0.999
0.999

**
**
**

Longest apnea duration in seconds

Sleep Efficiency
Good
Poor

1.01 (0.99 - 1.03)

Reference
0.50 (0.14 - 1.72)

0.619

0.268

1.03 (0.99 - 1.08)

0.005 (0 - 0.21)

0.152

0.006*

Heart rate in beats per minute 0.99 (0.95 - 1.03) 0.610 1.01 (0.94 - 1.09) 0.744

OR: odds-ratio, CI: confidence interval; *significant, p<0.05, **Removed from model, p>0.2 in the univariate analysis 

Table 3 shows the crude and adjusted odds ratio using 
binomial logistics regression to determine the variables 
associated with PAD. 

Using univariate analysis, none of the clinical and 
polysomnographic variables posted a high risk of having 

PAD. All these associations did not show any statistical 
significance. 

However, in using the multivariable regression analysis, 
only poor sleep efficiency (adjusted odds ratio 0.005, 95% 
confidence interval from 0 to 0.21 p= 0.006) posted a 
significant relationship to PAD.
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DISCUSSION

In this study, we have demonstrated the following: 1). 
The overall prevalence of presumptive PAD among OSA 
patients was 15.44%, which translates to having an ABI </= 
0.9. 2). The presence of poor sleep efficiency among OSA 
patients significantly increases the risk of presumptive PAD 
statistically. 3). There was longer apnea duration among 
presumptive PAD positive patients than negative patients, 
but it was statistically insignificant.

A recent systematic review by Aday et al. estimates that 
the global prevalence of PAD was 5.6% in 2015, indicating 
that ~236 million adults were living with PAD worldwide. 
The prevalence was higher in high-income countries than in 
low- and middle-income countries, but via population size, 
most individuals with PAD (72.9%) were in low- and middle-
income countries. PAD prevalence also has increased 
from 2000 to 2015 by ~45% globally (~18% in high-income 
countries and ~58% in low- and middle-income countries.11

Compared with western studies, the prevalence rate of 
PAD among our confirmed OSA patients (18.26%) was 
lower from the studies done in Germany (98%),12 but higher 
than in a study done in the USA (5.4%).13 Another American 
meta-analysis study revealed a higher prevalence showing 
that 20.5% of OSA had PAD, using ABI as well as pulse 
wave velocity and duplex ultrasonography.14 Among Latin 
American population, prevalence of PAD among OSA 
patients was lower than our subjects of only 4.7%, with 
increasing odds among moderate to severe OSA patients.15 
Another study in Finland found that 85% of patients with 
OSA were diagnosed with PAD, of whom 34% had severe 
OSA.16

Compared with Middle Eastern studies, a meta-analysis 
done in Saudi Arabia noted that PAD was present in 
19.9% of patients with OSA using ABI, PWV and duplex 
ultrasonography which was higher than in our study 
subjects.17 No articles were found yet regarding the 
prevalence of PAD among OSA patients in Asia. 

In our study, it was noted that the presence of poor sleep 
efficiency among OSA patients significantly increases the 
risk of presumptive PAD statistically.

Sleep deprivation is a growing health concern. Short 
sleep durations are associated with development of 
vascular endothelial dysfunction that leads to increased 
cardiovascular disease risk and atherosclerotic plaques.

A study among Swedish population noted incident PAD risk 
was higher in those with short sleep (<5 hours; hazard ratio 
(HR), 1.74; 95% confidence interval (CI) 1.31-2.31) or long 
sleep (≥8 hours; HR 1.24; 95% CI 1.08-1.43), compared to 
individuals with a sleep duration of 7 to <8 hours/night.18

A study from Japan noted that poor sleep quality was 
independently associated with lower ABI in patients with 

essential hypertension.19 A study in China examined the 
prevalence of LE-PAD and noted that patients with poor 
sleep quality had an OR of 1.41 (1.00 to 1.97) for having 
PAD.20

Another study from Korea noted that poor subjective sleep 
quality was associated with CAC in women but not in men, 
whereas the association between poor subjective sleep 
quality and brachial-ankle PWV was stronger in men than 
in women.21

Our study also noted that there was longer apnea duration 
among presumptive PAD positive patients than negative 
patients, but it was statistically insignificant.

No articles were found regarding the correlation between 
duration of apneic episodes on obstructive sleep apnea 
and presence of PAD; however, it appears that the longer 
the duration of the apneic event, the more hypoxemic would 
be, which would eventually lead to increased risk of vascular 
disease.

Study Limitations

Some limitations were identified in our study. Majority of 
subjects have severe OSA hence applicability to mild and 
moderate OSA are limited. It will also be prudent to include 
subjects with no OSA but were tested positive for PAD to 
serve as a control group.  

Significance of the Study

OSA has a substantial effect on the development of PAD. The 
repetitive hypoxia during OSA causes oxidative stress that 
in turn damages endothelial tissue, promotes endothelial 
dysfunction and aggravates inflammatory processes, 
making OSA atherogenic leading to development of PAD. 
By identifying OSA patients at risk for CVD morbidity and 
mortality, it will allow improved CVD risk prediction. Early 
screening of PAD among OSA patients will enable early 
referral to a vascular specialist. Hence the presence of OSA 
along with its accompanying risk factors warrants a search 
for the presence of peripheral arterial disease.

CONCLUSION

Twenty-one out of 136 subjects, comprising 15.44% of the 
total sample exhibited PAD. It was significantly noted in the 
study that having poor sleep efficiency (p= 0.006) posted 
statistically significant relationships to PAD. There was 
longer apnea duration among presumptive PAD positive 
patients than negative patients, but it was statistically 
insignificant.

RECOMMENDATION

Based on the results together with the data from other 
studies, we suggest screening OSA patients for PAD, 
especially among those having a poor sleep efficiency and 
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APPENDICES

Appendix A. DEFINITION OF TERMS 

(Operational Definition)
Dependent Variables

1.	 Presumptive Peripheral Arterial Disease - ankle brachial index of ≤0.90 measured using a handheld doppler 
device

Independent Variables
1.	 Apnea Hypopnea Index

a.	 Mild Obstructive Sleep Apnea: AHI ≥ 5, but < 15 per hour
b.	 Moderate Obstructive Sleep Apnea: AHI ≥ 15 to 30 per hour
c.	 Severe Obstructive Sleep Apnea: AHI > 30 per hour

2.	 Oxygen desaturation - the lowest oxygen desaturation recorded during the diagnostic sleep study
3.	 Sleep Efficiency - total sleep time over total time in bed in percent
4.	 Apnea duration - duration of the longest apnea event during diagnostic sleep study in seconds

long apnea duration. Increasing the sample size would help 
strengthen the association of PAD with other variables, 
especially apnea duration and oxygen desaturation.
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Modifiers
1.	 General Data

a.	 Age - age of patient upon inclusion to the study 
b.	 Gender - being male or female as specified by the patient upon inclusion to the study  
c.	 Smoking - history of smoking either none, current or previous

2.	 Physical Exam
a.	 Vital Signs - taken at time of inclusion to the study

i.	 Blood Pressure - taken after 10 minutes of rest, measurement of both arms with the highest pressure 
recorded

ii.	 Pulse Rate - radial pulse of patient
iii.	 Oxygen saturation - measurement of patient's oxygen saturation level using a pulse oximeter

b.	 Waist Circumference - screening measurement as index of central body fat distribution to identify obesity. 
Men and women who have waist circumferences greater than 40 inches (102 cm) and 35 inches (88 cm), 
respectively, are considered to be at increased risk for cardiometabolic disease (73)

c.	 Waist to Hip Ratio - measurement of abdominal obesity is defined as a waist-hip ratio above 0.90 for males 
and above 0.85 for females

d.	 BMI - body mass index; measure of body fat based on height and weight that applies; underweight(<18.5kg/
m2); normal (18.5 to <25kg/m2); overweight (25.0 to <30.0kg/m2) Obese Class I (30.0-34.9); Obese Class II 
(35.0-39.9); Obese Class III (≥40)

e.	 Mallampati Classification - an estimate of tongue size relative to oral cavity.
i.	 Class I-complete visualization of the soft palate 
ii.	 Class II- complete visualization of the uvula
iii.	 Class III-visualization of only the base of the uvula
iv.	 Class IV-soft palate is not visible at all

f.	 Tonsillar grade - reliable visual grading scale to grade tonsil size 
i.	 Grade I - In tonsillar fossa
ii.	 Grade II - Visible beyond anterior pillars
iii.	 Grade III - Extended ¾ of way to midline
iv.	 Grade IV - Completely Obstructing airway 

a.	 Neck Circumference - screening measurement as index of upper body fat distribution to identify obesity. 
Neck circumference values of 17 inches or greater in men and 16 inches or greater in women are strongly 
correlated with the risk for obstructive sleep apnea.

b.	 Co-morbid conditions - presence of other medical diseases upon inclusion to the study 
c.	 Sleep Efficiency- defined as the percentage of time spent asleep while in bed. A normal sleep efficiency is 

considered to be 85% or higher

LCP

Pushing the boundaries in 
children’s lung health.

Pulmonary Function Test

Pediatric Sleep

Pre-operative 
Evaluation & clearance

Tidal Breathing Analysis, Spirometry
 Impulse Oscillometry, Body 
plethysmography for infants and children

Diagnostic and Therapeutic
Sleep Study

Diagnostic and Therapeutic
Management of TB cases

Pediatric Critical Care   

Bronchoscopy
Diagnostic & therapeutic 
bonchoscopy

Pre/Post Operative
diagnosis 
 multidisciplinary approach
to intrathoracic masses & 
other pulmonary diseases

DOTSCh & MDRTB Pay and Service 
Consultation  
Management & care of outpatient
 consult  for pay and charity cases
via teleconsult or face to face

 Management of infants & children with 
acute respiratory disorders, respiratory 
failure & other diseases needing intensive 
care



INTERVENTIONAL 
PULMONOLOGY

ENDOBRONCHIAL ULTRASOUND (EBUS) BRONCHOSCOPY 

BRONCHOSCOPIC CRYOTHERAPY  
ENDOBRONCHIAL ELECTROCAUTERY AND ARGON PLASMA
COAGULATION
NAVIGATIONAL BRONCHOSCOPY
BALLOON BRONCHOPLASTY
ENDOBRONCHIAL STENT PLACEMENT
BRONCHOSCOPIC THERMAL VAPOR ABLATION (BTVA) - COMING SOON
ULTRASOUND GUIDED THORACENTESIS, PLEURAL CATHETER INSERTION,
TRANSTHORACIC CORE NEEDLE BIOPSY
MEDICAL THORACOSCOPY

        (CONVEX AND RADIAL) 

Available Services:

LUNG CENTER OF THE PHILIPPINES

CONTACT US:  
LCP Direct line: (02) 8924-6101 local 2017/2018 



https://lcp.gov.ph/34 

Corresponding Author
Mark Lee C. Contillo, MD, DPBA
Lung Center of the Philippines
Contact Number: 09772346264
E-mail: contillomarklee@yahoo.com 

Year Completed: 2023
Date Submitted: 31 January 2024
Date Accepted: 14 May 2024

ABSTRACT

Objective. Video-Assisted Thoracoscopic Surgery (VATS) has become a 
standard approach for various thoracic surgical procedures due to its minimally 
invasive nature and reduced morbidity. However, ensuring adequate pain control 
is necessary for optimizing patient outcomes and overall satisfaction. Pre-
emptive analgesia is a strategic approach to pain management that focuses 
on preventing or minimizing post-operative pain. This study investigates the 
potential benefits of administering intravenous paracetamol as pre-emptive 
analgesia before VATS, comparing its efficacy in pain relief, opioid consumption, 
side effects and length of hospital stay against standard post-operative pain 
regimen.

Methodology. This is a prospective, double-blind, randomized, controlled trial 
with a sample size of 58. All participants who met the inclusion criteria were 
randomly assigned in a 1:1 ratio to either treatment group (paracetamol) or 
the control group (normal Saline). This study assessed pain scores at various 
intervals, including PACU arrival, every 30 minutes for 2 hours, every 2 hours for 
24 hours and every 4 hours for 48 hours post-operatively. Additionally, rescue 
doses, time to first rescue dose, side effects and length of hospital stay were 
evaluated.

Results. Upon PACU arrival, both groups exhibited a median pain score of 
0, with 17% and 24% reporting mild pain in the treatment group and control 
groups respectively. The control group presented a higher percentage of 
moderate pain (18%) compared to that of the treatment group (4%). Significant 
differences in median pain scores were observed at 30 minutes, 1 hour and 1.5 
hours post-operatively, favoring the treatment group. At 2 hours post-op, 46% 
in the treatment group reported no pain, contrasting with only 12% in the control 
group.

Throughout the study, the treatment group required fewer rescue doses (median 
score of 1 versus 4 in the control groups). Nausea was reported in 35% of the 
control group and 4% in the treatment group. Splinting was observed in 35% 
of the control group compared to 4% in the treatment group. No significant 
differences were found in the time to first rescue dose and length of hospital 
stay between the two groups.

Conclusion.  Pre-emptive intravenous paracetamol results a to better pain 
management outcomes in VATS patients, potentially reducing post-operative 
pain, preventing development of chronic pain and lesser side effects.
 
Keywords: Video-Assisted Thoracoscopic Surgery (VATS), intravenous 
paracetamol, pre-emptive analgesia, acute post-operative pain, tramadol

SAFETY AND EFFICACY OF PRE-EMPTIVE INTRAVENOUS PARACETAMOL 
ON POST-OPERATIVE PAIN AMONG PATIENTS UNDERGOING 
UNI-PORTAL VIDEO ASSISTED THORACOSCOPIC SURGERY: 

A SINGLE-CENTER, DOUBLE-BLINDED, RANDOMIZED CONTROLLED TRIAL
Mark Lee C. Contillo, MD, DPBA and Ma. Stephanie G. Balaoing, MD, DPBA 

Lung Center of the Philippines

ORIGINAL ARTICLE



Volume 12 No. 1 | June 2024 35 

INTRODUCTION

Video-Assisted Thoracoscopic Surgery (VATS)  is a minimally 
invasive surgical technique designed for diagnosing and 
treating a range of thoracic conditions including pulmonary, 
mediastinal and pleural pathologies. This employs small 
incisions allowing the reduction of surgical stress and post-
operative pain. Despite these advantages, a significant 
number of patients still reports moderate to severe pain 
following the procedure. Acute post-operative pain, triggers 
a cascade of neuroendocrine, immune and inflammatory 
responses, resulting to a surged in stress hormones 
coupled with catabolism, immunosuppression and increase 
myocardial oxygen consumption that contributes to 
increase morbidity and mortality among post-operative 
patients. Moreover, uncontrolled acute post-operative pain 
increases the risk of it evolving into chronic pain, persisting 
beyond three months post-surgery.1,2,3,4

Pre-emptive analgesia is a proactive approach to pain 
management that involves administering analgesic 
medications before the onset of a painful stimuli.5 Its goal 
is to prevent the establishment of central sensitization and 
reduce the amplification of pain signals, ultimately leading 
to improved pain control during and after the procedure.

Recognizing the importance to address post-operative 
pain, this study investigates the potential of intravenous 
paracetamol as a pre-emptive medication for VATS. 
Paracetamol, a well-established analgesic, operates by 
inhibiting the production of prostaglandins, responsible 
for pain and inflammation.6,7 Unlike opioid analgesics, 
paracetamol presents minimal side effects, minimizing 
concerns such as drowsiness, respiratory depression, nausea 
and vomiting.7 Its versatility extends to its compatibility with 
other analgesics, offering a unique opportunity to enhance 
pain relief while minimizing the risk of adverse effects.

Significance of the study

This study aims to include pre-emptive intravenous 
Paracetamol as a potential analgesic agent with the goal 
of optimizing pain management protocol. Understanding 
the impact of pre-emptive analgesia on pain scores, opioid 
requirements and post-operative recovery in the context 
of VATS is crucial for tailoring patient centered care and 
enhancing overall surgical experience. This research not 
only addresses the immediate concerns of post-operative 
pain but also the potential long-term implications for 
patients undergoing VATS procedure.

Review of literature

The American Society of Anesthesiologist (ASA) defines 
acute pain as the presence of pain in a patient following a 
surgical or medical procedure.8 This pain may result from 
trauma caused by the procedure or complications related 
to the procedure and necessitates effective perioperative 
pain management. Various studies have explored different 
analgesic approaches to enhance post-operative pain 
control and lessen side effects associated with standard 
pain management strategies. 

Paracetamol, a centrally acting drug, inhibiting 
prostaglandin synthesis and cyclo-oxygenase COX) in 
the nervous system, presents a promising alternative to 
other non-steroidal anti-inflammatory drugs (NSAIDS). 
Its mechanism of action, distinct from NSAIDs, makes it a 
safer choice, associated with minimal gastrointestinal and 
central side effects. The study of Mustafa Arslan on pre-
emptive intravenous paracetamol in open cholecystectomy 
reinforces the opioid sparing effects of paracetamol, 
showcasing decreased 24-hour opioid consumption and 
increased time to first analgesic use.

Jahangiri et al. compared the use of paracetamol with 
ketorolac, administered after VATS, observing a significantly 
lower need for rescue medications in the paracetamol 
group compared to the ketorolac group.9 Similarly, Dastan 
et al. conducted a double-blind, randomized clinical trial 
comparing continuous intravenous ketorolac, paracetamol 
and morphine in VATS patients.6 Their findings revealed the 
non-inferiority of ketorolac and paracetamol to morphine in 
controlling post VATS pain, without causing significant side 
effects.

In the realm of neuraxial and regional anesthesia, Min Kong 
et al. explored the effectiveness of pre-emptive analgesia 
for post-operative pain relief after VATS. Their pre-emptive 
analgesia group, received celecoxib orally, paravertebral 
nerve block and local infiltration of ropivacaine before 
surgery. Results showed superior pain relief and reduced 
analgesic related adverse reactions compared to standard 
post-operative analgesic regimens.

Objective

The study was conducted to determine the efficacy and 
safety of pre-emptive paracetamol on post-operative pain 
control among adult patients undergoing uni-portal video 
assisted thoracoscopic surgery at the Lung Center of the 
Philippines.  Specific objectives included: 
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1.	 To compare the post-operative pain scores between 
the treatment and control group at:    
a.	 PACU admission 
b.	 Every 30 minutes for first 2 hours 
c.	 Every 2 hours for first 24 hours 
d.	 Every 4 hours until 48 hours post-operatively 

2.	 To compare the number of rescue doses between the 
treatment and control group

3.	 To compare the time to first rescue dose between the 
treatment and control group

4.	 To compare development of side effects (atelectasis, 
fever, tachycardia, tachypnea, splinting) during the 1st 
48 hours post-operatively

5.	 To compare the length of hospital, stay between two 
groups 

6.	 To determine any adverse event during administration 
of pre-emptive paracetamol

METHODOLOGY

Study Design

This was a single-center, double-blind, randomized 
controlled trial with a parallel group design. Participants 
were assigned to one of the treatment arms at the beginning 
of the trial and continued in that arm throughout the length 
of the trial. Participants include patients who underwent 
uni-portal VATS between July 2023 to November 2023 at 
the Lung Center of the Philippines. Patients and the primary 
investigator were blinded.  Patients were randomized in a 1:1 
ratio to either treatment or control group.  Post-operative 
pain regimen was the same for both groups except with 
pre-emptive analgesia. Patient participated for 48 hours 
from the time of completion of the procedure. The primary 
investigator was the one assesses the outcomes during the 
entire duration of study. 

Assessed for eligibility (n=58)

Assigned

Excluded (n= 0)
•	Not meeting inclusion criteria 

(n= 0)
•	Declined to participate (n=0)
•	Other reasons (n= 0)

CONTROL GROUP (n= 29)
•	Received allocated intervention 

(n = ?)
•	Did not receive allocated 

intervention

PARACETAMOL GROUP (n = 29)
•	Received allocated intervention 

(n=?)
•	Did not receive allocated 

intervention (give reasons) (n=0)

ALLOCATION

ANALYSIS

ENROLLMENT

Figure 1. Process flow of patient selection
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The prospective subjects satisfied the inclusion and 
exclusion criteria listed below.

Inclusion criteria: 
a. 	 Age 18 to 65 years old 
b. 	 Pay and service patients 
c. 	 Scheduled to undergo elective uni-portal VATS due to 

any indication. 
d. 	 American Society of Anesthesiologist (ASA) Physical 

Status Classification I to III. 

Exclusion criteria:
a. 	 Patients with known allergies to NSAIDS, opioids, and 

or paracetamol 
b. 	 Patients with acute or chronic kidney disease 
c. 	 Patients with liver disease 
d. 	 Pregnant patient 
e. 	 Unable to sign consent and/or mentally unstable 
f. 	 Patients with contraindication for paravertebral nerve 

block like allergic to local anesthesia, infection at 
puncture site and sepsis. 

Withdrawal criteria:
a. 	 Patient refused to continue participation 
b. 	 Deferred procedure for any indication 
c 	 Table death 
d 	 Patient who developed serious adverse reaction during 

conduct of study: hemodynamic instability, require 
intubation and/or ICU stay 

e 	 Patient showing signs of allergic reaction to paracetamol 
f. 	 VATS converted to OPEN thoracotomy

Sampling methodology and sample size computation

Parameters were based on a published study by Min 
Kong et al.14 Specifying a mean pain score of 4.7 ± 0.3 for 
the treatment group and 4.4 ± 0.3 for the control group, 
alpha set at 0.05, a minimum of 46 patients-23 per group-
achieves 90% power to detect a significant difference 
between the two groups. Sample size was increased to 58 
(29 per group) to account for 20% potential dropout. The 
researcher employed convenience sampling to select study 
participants.

Description of study procedure

Pre-operative Phase
1.	 Patient Selection and Consent.

a.	 Primary investigator conducted pre-operative 
evaluation and explained research study to eligible 
patients.

b.	 Informed consent was obtained from each patient.
2.	 Blinding and Group Assignment.

a.	 Both patient and primary investigator were blinded 
to the treatment details.

b.	 Secondary investigator assigned to the case 
performed pre-operative evaluation and assigned 
the patients to either Group A (pre-emptive 
paracetamol) or Group B (control-PNSS).

3.	 Pre-operative Instructions.
a.	 Secondary investigator wrote pre-operative 

instructions on the patient's chart based on group 
assignment.

b.	 Group A received one gram of Paracetamol in 100 
ml via soluset for 15 minutes.

c.	 Group B received 100 ml of PNSS via soluset for 15 
minutes.

Intra-operative Phase
1.	 Midazolam 1mg/IV was given prior to anesthesia 

induction.
2.	 Fentanyl 1mcg/kg IV was administered upon anesthesia 

induction followed by Propofol 2mg/kg IV.
3.	 Endotracheal intubation was facilitated with rocuronium 

0.6mg/kg IV.
4.	 Patients were maintained with sevoflurane and top up 

doses of rocuronium and fentanyl.

Post-operative Phase
1.	 Ultrasound guided paravertebral block was done 

and patient was given 2% lidocaine 10ml plus 0.5% 
bupivacaine isobaric 20ml.

2.	 Paracetamol 1gram IV was given 6 hours after the 
pre-operative dose then every 6 hours thereafter for 4 
doses than shifted to oral paracetamol 500mg/tablet 2 
tablets every 6 hours for 3 days.

3.	 Ketorolac 30mg/IV was given at the start of skin closure 
then every 6 hours thereafter for 4 doses then shifted to 
celecoxib 200mg/cap, 1 capsule twice a day for 3 days.

Pain Score Assessment/ Rescue Medications

1.	 Visual Analogue Scale (VAS) was used to assessed 
post-operative pain (scale 1-10).

2.	 Assessments were done upon arrival at the Post- 
Anesthesia Care Unit (PACU) every 30 minutes for the 
first 2 hours, every 2 hours for the next 24 hours and 
every 4 hours for the subsequent 48 hours.

3.	 If VAS score is >4, tramadol 50mg IV was administered 
every 15 minutes until VAS is <4.

4.	 Number of rescue doses and time to first rescue dose 
were recorded.

5.	 Side effects including the following were recorded:
a.	 Fever
b.	 Hypertension
c.	 Tachycardia
d.	 Tachypnea
e.	 Splinting
f.	 Nausea
g.	 Vomiting
h.	 Atelectasis

Ethical considerations

This study was done in accordance with the Declaration of 
Helsinki and the Belmont Report. An informed consent was 
obtained from each patient who participated in the study. 
The study procedure, risks and benefits were adequately 
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explained and accepted by the participant prior to signing 
the informed consent. The study employed a double 
blind design, blinding both the patient and the primary 
investigator to the treatment details ensuring that neither 
the patient nor the primary investigator were influence 
by the knowledge of the treatment group assignment. 
Participants were randomly assigned to either the treatment 
or the control group in a 1:1 ratio reducing the risk of 
selection bias and enhancing the validity of the study. This 
study does not provide any identifying information about 
individual participants, thus privacy and confidentiality were 
maintained. Moreover, this study provided procedures to 
minimize harm to the participants by including provisions 
for managing breakthrough pain and side effects ensuring 
patient safety throughout the research process. And lastly 
this research is self-funded and no financial gains were 
received by the author related to any of the medications 
used in this study.

Data analysis plan

Data were encoded in MS Excel by the researcher. Stata 
MP version 17 software was used for data processing and 
analysis. Continuous variables were presented as mean 
(standard deviation/SD) and median (interquartile range/
IQR) depending on the data distribution. Shapiro Wilk's test 
was used to assess normality of data. Categorical variables 
were presented as frequencies and percentages.

Baseline and outcome data were compared using Mann 
Whitney U test for continuous variables, and Fisher's Exact 
test for categorical variables. All randomized patients 
were included in the intention-to-treat analysis. Median 
imputation was performed to replace missing values. 
Patients who were dropped out from the study were 
excluded in the per-protocol analysis. P values ≤0.05 were 
considered statistically significant.

RESULTS

A total of 58 patients, 29 for each group were included in 
the study, 17 dropouts were recorded, 5 in the treatment 
group, and 12 in the control group. All were randomized 
and received the allocated treatment. Reasons for dropout 
included:
•	 Treatment group: active infection (n=1), converted to 

open procedure (n=2), no clearance (n=1), unavailability 
of blood products (n=1).

•	 Control group: abscess in paravertebral site (n=2), 
converted to bilateral VATS (n=2), converted to open 
procedure (n=1), active infection (n=1), anemia (n=1), 
converted multiple ports (n=1), deranged bleeding 
parameters (n=1), hypokalemia (n=1), positive TB lamp 
(n=1), pre-induction SVT (n=1).

Table 1 compares the baseline characteristics of patients. 
No significant difference between treatment and control 
group in any of the baseline characteristic.

CHARACTERISTICS
TREATMENT

(n = 29)
n (%)

CONTROL
(n = 29)
n (%)

P VALUE

Age (in years), mean 39.66 ± 14.88 40.48 ± 16.59 0.8422a

Sex

   Male 18 (62) 17 (59)
0.788b

   Female 11 (38) 12 (41)

Comorbidities, %yes

   Hypertension 14 (48) 8 (28) 0.104b

   Diabetes mellitus 4 (14) 5 (17) 1.000c

   PTB 13 (45) 18 (62) 0.188b

   COPD 1 (3) 2 (7) 1.000c

   Others 0 3 (10) 0.237c

VATS indication, %yes

   Lung decortication 6 (21) 13 (45) 0.092b

   Lung resection 6 (21) 6 (21) 1.000b

   Pleural biopsy 10 (34) 8 (28) 0.570b

   Deloculation 14 (48) 18 (62) 0.291b

Anastomosis and closure 
of fistula

0 0 -

   Hernia closure 0 0 -

   Pleurodesis 0 0 -

   Thymectomy 3 (10) 3 (10) 1.000c

   Others 1 (3) 2 (7) 1.000c

a Independent t test; b Chi square test; c Fisher's Exact test

Table 1. Baseline demographic and 
clinical characteristics of patients (n=58)

Intention-to-treat analysis 

Table 2 compares the post-operative pain score. Median 
pain score at 1.5 hours post-op was significantly higher in 
the control than the treatment group. When categorized, 
post-operative pain score was significantly different at 
2 hours post-op. A higher proportion of patients in the 
treatment group had no pain than the control group. No 
significant difference between the two groups in any other 
time point.

NRS
TREATMENT

(n = 29)
CONTROL

(n = 29)
P VALUE

PACU arrival, median
0

[IQR: 0-0]
0

[IQR: 0-0]
0.4636a

   No pain 24 (83) 22 (76)

0.709b   Mild 4 (14) 4 (14)

   Moderate 1 (3) 3 (10)

30 minutes, median
0

[IQR: 0-0]
0

[IQR: 0-2]
0.1577a

   No pain 23 (79) 19 (66)

0.230b   Mild 4 (14) 3 (10)

   Moderate 2 (7) 7 (24)

Table 2. Comparison of post-operative pain score: 
treatment vs. control (n=58)
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NRS
TREATMENT

(n = 29)
CONTROL

(n = 29)
P VALUE

1 hour, median
0

[IQR: 0-1]
0

[IQR: 0-2]
0.2647a

   No pain 21 (72) 18 (62)

0.152b
   Mild 6 (21) 5 (17)

   Moderate 1 (3) 6 (21)

   Severe 1 (3) 0

1.5 hours, median
0

[IQR: 0-1]
1

[IQR: 1-2]
0.0214*a

   No pain 14 (48) 6 (21)

0.082b   Mild 14 (48) 19 (65)

   Moderate 1 (3) 4 (14)

2 hours, median 
1

[IQR: 0-2]
1

[IQR: 1-3]
0.0629a

   No pain 11 (38) 2 (7)

0.020*b   Mild 15 (52) 22 (76)

   Moderate 3 (10) 5 (17)

4 hours, median
1

[IQR: 0-1]
1

[IQR: 1-2]
0.3198a

   No pain 9 (31) 4 (14)

0.285b   Mild 18 (62) 22 (76)

   Moderate 2 (7) 3 (10)

6 hours, median
1

[IQR: 0-1]
1

[IQR: 1-1]
0.9504a

   No pain 8 (28) 5 (17)

0.640b   Mild 20 (69) 22 (76)

   Moderate 1 (3) 2 (7)

8 hours, median
1

[IQR: 1-2]
1

[IQR: 1-1]
0.5639a

   No pain 7 (24) 6 (21)

0.760b   Mild 21 (72) 23 (79)

   Moderate 1 (3) 0

10 hours, median
1

[IQR: 1-2]
1

[IQR: 1-1]
0.3404a

   No pain 5 (17) 4 (14)

0.429b   Mild 22 (76) 25 (86)

   Moderate 2 (7) 0

12 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.5113a

   No pain 4 (14) 3 (10)

0.323b
   Mild 22 (76) 26 (90)

   Moderate 2 (7) 0

   Severe 1 (3) 0

14 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.9427a

   No pain 4 (14) 4 (14)

1.000b   Mild 23 (79) 24 (83)

   Moderate 2 (7) 1 (3)

NRS
TREATMENT

(n = 29)
CONTROL

(n = 29)
P VALUE

16 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.5369a

   No pain 3 (10) 3 (10)

1.000b   Mild 25 (86) 26 (90)

   Moderate 1 (4) 0

18 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.7948a

   No pain 2 (7) 3 (10)

1.000b   Mild 26 (90) 25 (86)

   Moderate 1 (3) 1 (4)

20 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.4128a

   No pain 3 (10) 2 (7)

0.785b   Mild 24 (83) 23 (79)

   Moderate 2 (7) 4 (14)

22 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.7452a

   No pain 4 (14) 3 (10)

1.000b
   Mild 24 (83) 24 (83)

   Moderate 1 (3) 1 (3)

   Severe 0 1 (3)

24 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.5216a

   No pain 3 (10) 3 (10)

1.000b   Mild 24 (83) 25 (86)

   Moderate 2 (7) 1 (4)

28 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.4603a

   No pain 4 (14) 3 (10)

1.000b
   Mild 23 (79) 23 (79)

   Moderate 2 (7) 2 (7)

   Severe 0 1 (4)

32 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.1870a

   No pain 5 (17) 3 (10)

0.850b   Mild 23 (79) 25 (86)

   Moderate 1 (4) 1 (4)

36 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.4771a

   No pain 4 (14) 4 (14)

1.000b
   Mild 24 (83) 23 (79)

   Moderate 1 (3) 1 (3)

   Severe 0 1 (3)

40 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.4378a

   No pain 4 (14) 4 (14)

0.850b
   Mild 25 (86) 23 (79)

   Moderate 0 1 (3)

   Severe 0 1 (3)
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NRS
TREATMENT

(n = 29)
CONTROL

(n = 29)
P VALUE

44 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.6611a

   No pain 5 (17) 6 (21)

1.000b   Mild 23 (79) 23 (79)

   Moderate 1 (3) 0

48 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.2800a

   No pain 4 (14) 5 (17)

0.564b   Mild 23 (79) 24 (83)

   Moderate 2 (7) 0
a Mann Whitney U test; b Fisher's Exact test

TREATMENT
(n = 29)

CONTROL
(n = 29)

P VALUE

Number of rescue doses, 
median

1
[IQR: 0-2]

4
[IQR: 3-4]

<0.00001*a

Time to first rescue dose 
(in minutes), median

75
[IQR: 0-480]

60
[IQR: 60-60]

0.5081a

LOS (in days), median
10.5

[IQR: 10-14]
12

[IQR: 12-12]
0.3227a

a Mann Whitney U test

Table 3. Comparison of other efficacy measures: 
treatment vs. control (n=58)

Median number of rescue dose was significantly lower in the 
treatment than control group. No significant difference in 
median time to first rescue dose and LOS between the two 
groups.

Per-protocol analysis

In the per-protocol analysis, 17 patients were excluded. 
Table 4 compares the post-operative pain score between 
treatment and control groups. Median pain score at 30 
minutes, 1 hour, 1.5 hours, 2 hours post-op was significantly 
higher in the control than the treatment group. When 
categorized, post-operative pain score was significantly 
different at:

•	 30 minutes post-op.  A higher proportion of patients 
in the treatment group had no pain than control 
group. Moreover, a lower proportion of patients in the 
treatment group had moderate pain than the control 
group.

•	 1 hour post-op.  A higher proportion of patients in 
the treatment group had no pain than control group. 
Moreover, a lower proportion of patients in the 
treatment group had moderate pain than the control 
group.

No significant difference between the two groups in any 
other time point.

NRS
TREATMENT

(n = 24)
CONTROL

(n = 17)
P VALUE

PACU arrival, median
0

[IQR: 0-0]
0

[IQR: 0-2]
0.1459a

   No pain 19 (79) 10 (59)

0.275b   Mild 4 (17) 4 (24)

   Moderate 1 (4) 3 (18)

30 minutes, median
0

[IQR: 0-0.5]
0

[IQR: 0-4]
0.0138*a

   No pain 18 (75) 7 (41)

0.034*b   Mild 4 (17) 3 (18)

   Moderate 2 (8) 7 (41)

1 hour, median
0

[IQR: 0-1]
2

[IQR: 0-4]
0.0202*a

   No pain 16 (67) 6 (35)

0.031*b
   Mild 6 (25) 5 (29)

   Moderate 1 (4) 6 (35)

   Severe 1 (4) 0

1.5 hours, median
0

[IQR: 0-1]
0

[IQR: 0-3]
0.0431*a

   No pain 14 (58) 6 (35)

0.161b   Mild 9 (38) 7 (41)

   Moderate 1 (4) 4 (24)

2 hours, median 
1

[IQR: 0-2]
2

[IQR: 0-4]
0.0274*a

   No pain 11 (46) 2 (12)

0.059*b   Mild 10 (42) 10 (59)

   Moderate 3 (12) 5 (29)

4 hours, median
1

[IQR: 0-2]
1

[IQR: 0-2]
0.3106a

   No pain 9 (38) 4 (23)

0.444b   Mild 13 (54) 10 (59)

   Moderate 2 (8) 3 (18)

6 hours, median
1

[IQR: 0-2]
1

[IQR: 0-1]
1.0000a

   No pain 8 (33) 5 (29)

0.775b   Mild 15 (63) 10 (59)

   Moderate 1 (4) 2 (12)

8 hours, median
1

[IQR: 0-2]
1

[IQR: 0-1]
0.4692a

   No pain 7 (29) 6 (35)

1.000b   Mild 16 (67) 11 (65)

   Moderate 1 (4) 0

10 hours, median
1

[IQR: 1-2]
1

[IQR: 1-1]
0.3909a

   No pain 5 (21) 4 (24)

0.723b   Mild 17 (71) 13 (76)

   Moderate 2 (8) 0

Table 4. Comparison of post-operative pain score: 
treatment vs. control (n=41)
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NRS
TREATMENT

(n = 24)
CONTROL

(n = 17)
P VALUE

12 hours, median
1

[IQR: 1-2]
1

[IQR: 1-1]
0.6201a

   No pain 4 (17) 3 (18)

0.701b
   Mild 17 (71) 14 (82)

   Moderate 2 (8) 0

   Severe 1 (4) 0

14 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.9272a

   No pain 4 (17) 4 (23)

0.867b   Mild 18 (75) 12 (71)

   Moderate 2 (8) 1 (6)

16 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.6275a

   No pain 3 (13) 3 (18)

1.000b   Mild 20 (83) 14 (82)

   Moderate 1 (4) 0

18 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.9554a

   No pain 2 (8) 3 (18)

0.816b   Mild 21 (88) 13 (76)

   Moderate 1 (4) 1 (6)

20 hours, median
1

[IQR: 1-1]
1

[IQR: 1-2]
0.3066a

   No pain 3 (13) 2 (12)

0.401b   Mild 19 (79) 11 (65)

   Moderate 2 (8) 4 (23)

22 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.7920a

   No pain 4 (17) 3 (18)

0.831b
   Mild 19 (79) 12 (70)

   Moderate 1 (4) 1 (6)

   Severe 0 1 (6)

24 hours, median
1

[IQR: 1-1.5]
1

[IQR: 1-1]
0.6360a

   No pain 3 (13) 3 (18)

0.860b   Mild 19 (79) 13 (76)

   Moderate 2 (8) 1 (6)

28 hours, median
1

[IQR: 1-1]
1

[IQR: 1-2]
0.3591a

   No pain 4 (17) 3 (18)

0.809b
   Mild 18 (75) 11 (65)

   Moderate 2 (8) 2 (12)

   Severe 0 1 (6)

32 hours, median
1

[IQR: 1-1]
1

[IQR: 1-2]
0.1782a

   No pain 5 (21) 3 (18)

1.000b   Mild 18 (75) 13 (76)

   Moderate 1 (4) 1 (6)

NRS
TREATMENT

(n = 24)
CONTROL

(n = 17)
P VALUE

36 hours, median
1

[IQR: 1-1]
1

[IQR: 1-2]
0.5081a

   No pain 4 (17) 4 (23)

0.605b
   Mild 19 (79) 11 (65)

   Moderate 1 (4) 1 (6)

   Severe 0 1 (6)

40 hours, median
1

[IQR: 1-1]
1

[IQR: 1-1]
0.5653a

   No pain 4 (17) 4 (23)

0.266b
   Mild 20 (83) 11 (65)

   Moderate 0 1 (6)

   Severe 0 1 (6)

44 hours, median
1

[IQR: 1-1]
1

[IQR: 0-1]
0.3956a

   No pain 5 (21) 6 (35)

0.581b   Mild 18 (75) 11 (65)

   Moderate 1 (4) 0

48 hours, median
1

[IQR: 1-1]
1

[IQR: 0-1]
0.2233a

   No pain 4 (17) 5 (29)

0.453b   Mild 18 (75) 12 (71)

   Moderate 2 (8) 0
a Mann Whitney U test; b Fisher's Exact test

TREATMENT
(n = 24)

CONTROL
(n = 17)

P VALUE

Number of rescue doses, 
median

1
[IQR: 0-2.5]

4
[IQR: 2-4]

0.0033a

Time to first rescue dose 
(in minutes), median

75
[IQR: 0-720]

30
[IQR: 30-120]

0.9838a

LOS (in days), median
10.5

[IQR: 9-14.5]
12

[IQR: 9-16.5]
0.7263a

a Mann Whitney U test

Table 5. Comparison of other efficacy measures: 
treatment vs. control (n=41)

SIDE EFFECTS
% YES

TREATMENT
(n = 24)

CONTROL
(n = 17)

P VALUE

Atelectasis 0 0

Fever 1 (4) 2 (12) 0.560a

Tachycardia 1 (4) 5 (29) 0.066a

Tachycardia 0 3 (18) 0.033*

Splinting 1 (4) 6 (35) 0.014*a

Nausea 2 (8) 6 (35) 0.049*a

Table 6. Comparison of other side effects: 
treatment vs. control (n=41)

a Fisher's Exact test

In Table 5, median number of rescue dose was significantly 
lower in the treatment than control group. No significant 
difference in median time to first rescue dose and LOS 
between the two groups. In Table 6, a lower proportion of 
the treatment group had tachypnea, splinting and nausea 
than the control group.
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DISCUSSION

Acute post-operative pain is a significant problem in patients 
undergoing thoracic surgeries. It is likely that severe post-
operative pain  experienced by this patients contributes  
to post-operative pulmonary complications. Moreover, 
specific associated pain syndromes may develop during 
the acute and long term post-operative course because of 
the surgical or the analgesic techniqes.10

VATS has emerged as a preferred approach due to its 
minimally invasive nature, its potential to reduce surgical 
stress, reduced pain and reduced morbidity, however a 
considerable number of patients still experience moderate 
to severe pain following the procedure.9

In the recent years, there has been diverse range of analgesic 
options utilized in the practice of thoracic anesthesia. While 
opioids have traditionally been a mainstay to many post- 
thoracic surgery analgesic protocols, current studies have 
shifted toward regimens that minimize opioid usage due to 
their associated side effects such as respiratory depression, 
nausea and vomiting.6  One such strategy is pre-emptive 
analgesia, which aims to prevent the development of 
central sensitization triggered by surgical incisions and 
inflammation.11 This regimen commences prior to incision 
and extends through both the surgical procedure and the 
immediate post-operative period. 

With the aim of reducing opioid usage, Dastan et al. 
conducted comparative research into the analgesic efficacy 
of intravenous Ketorolac, Paracetamol and Morphine 
among patients undergoing Video-assisted Thoracoscopic 
Surgery.6 Their findings revealed that both Paracetamol and 
Ketorolac were equally effective in managing pain following 
VATS, with pain scores significantly lower compared to the 
Morphine group. However, Ketorolac was associated with 
increased bleeding and heart rate during the 24-hour post-
operative period, suggesting that  Paracetamol might be 
a preferrable choice for patients at risk to bleeding and 
cardiovascular reactions when selecting an analgesic.

Similarly, Jahangiri et al. conducted a comparison between 
paracetamol and ketorolac administered post-VATS, 
followed by continuous infusion into the post-operative 
period.9 Patients did not receive additional baseline 
analgesia but were provided with intravenous morphine as 
a rescue option. The study found no significant distinction 
between the ketorolac and paracetamol groups regarding 
pain scores, morphine consumption or patient satisfaction. 
Although the volume CTT blood drainage was notably 
higher in the ketorolac group (309 ml vs 273 ml; p=0.001), 
this difference was not clinically significant. Furthermore, 
there were no discernible variations in other observed side 
effects.

Min Kong et al.10 performed a study aimed to evaluate 
the clinical application value of pre-emptive analgesia 
in relieving post-operative pain following video assisted 

thoracoscopic surgery. Patients undergoing VATS were 
divided into a trial group or the pre-emptive analgesia 
(PA) group and a control group or the traditional analgesia 
group (TA). The PA group were given either celecoxib, 
paravertebral block, or local infiltration prior to surgical 
incision. The study compared pain scores, incidence rate 
of analgesic drug related adverse effects  between the 
two groups. Although the PA group had a slightly lower 
scores for post-operative resting pain, the difference was 
not statistically significant as compared to the TA group. 
However, pain with motion was significantly lower in the 
PA group as compared to the TA group, with a statistically 
significant difference at 72 hours post-surgery. Nausea, 
vomiting and dizziness were common side effects in both 
groups with no significant difference. 

In a study done by Mustafa et al. assessed the efficacy of 
pre-emptive intravenous Paracetamol in managing post-
operative pain following cholecystectomy.7 Pre-emptive 
analgesia group exhibited significantly lower pain scores 
and longer intervals before requiring analgesics compared 
to the placebo group.

This study investigates the effectiveness of intravenous 
paracetamol as a pre-emptive analgesic for uniportal 
video assisted thoracoscopic surgery (VATS). The findings 
indicate that pre-emptive IV paracetamol results to a 
significant reduction in post-operative pain thus a notable 
sparing effect on opioid usage compared to the control 
group. Baseline post-operative pain scores showed 
significant results with both groups initially presenting  a 
median pain score of 0 upon arrival at the PACU, but the 
control group showed a higher incidence of moderate pain 
(18% vs 4% in the treatment group. Furthermore, at 30 
minutes, 1 hour and 1.5 hours post-operatively, the control 
group consistently reported significantly higher  pain scores 
than the treatment group, indicating a potential analgesic 
advantage of pre-emptive paracetamol in the immediate 
post-operative period.

The trends in pain relief were maintained throughout the 
study duration. At 2 hours post-operatively, 46% of patients 
in the treatment group reported no pain, contrasting with 
only 12 % in the control group. The need for rescue doses 
was significantly higher in the control group, reinforcing 
the analgesic superiority of pre-emptive paracetamol. The 
observed side effects, particularly nausea and splinting, 
were more prevalent in the control group, suggesting a 
potential role for pre-emptive paracetamol in minimizing 
adverse events associated with post-operative pain 
management.

Our findings align with those of the Mustafa's study, albeit 
with a different surgical procedure. Additionally, when 
compared to Min Kong's study, despite using different 
medication exposures, both study support the notion 
that pre-emptive analgesia serves a promising option 
in managing post-operative pain in patients undergoing 
Video Assisted Thoracoscopic surgery.



While this study highlighted the efficacy of pre-emptive 
paracetamol in uniportal VATS by showcasing superior 
pain control and reduction in rescue medications, it did 
not show significant evidence that the intervention affects 
other crucial post-operative outcomes including length of 
hospital stay and cost implications.

CONCLUSION

This study provides valuable insights into the efficacy and 
safety of pre-emptive paracetamol in Uni-portal VATS. The 
consistent and early pain relief observed in the treatment 
group, coupled with a favorable side effects profile, suggest 
that pre-emptive paracetamol merits consideration 
as a component of multimodal analgesia strategies in 
uniportal VATS. Future research with larger sample size 
and extended follow up periods may further elucidate the 
long-term implications and holistic benefits of incorporating 
pre-emptive paracetamol in the peri-operative pain 
management protocols for VATS.

LIMITATIONS

While this study underscores the effectiveness and safety of 
pre-emptive Paracetamol in Uni-portal VATS, it has several 
limitations. Firstly, being a single-center study with specific 
patient population, it restricts the ability to generalize 
the results to a broader demographic and to patients 
undergoing diverse surgical procedures. Additionally, the 
study was limited to pain scores and outcomes within 48 
hours post-operatively, potentially overlooking the long 
term sustainability of the intervention's effect. Moreover, 
the focus was on pain scores, opioid usage, side effects 
and hospital stay duration. Including additional outcome 
measures  relating to patient satisfaction, quality of life 
and functional recovery  could offer a more comprehensive 
understanding of the intervention's impact.

RECOMMENDATIONS

The outcomes of this study underscore the efficacy and 
safety of pre-emptive paracetamol in managing acute 
post-operative pain among patients undergoing Uni-portal 
Video-Assisted Thoracoscopic Surgery. Consequently, the 
authors advocate for the development of a comprehensive 
protocol by The Division of Anesthesia. This protocol 
should define clear guidelines regarding dosage, timing and 
monitoring procedures to ensure consistent and optimal 
pain management for all patients. While the study's result 
indicate the potential superiority of this approach over 
conventional post-operative pain management strategies, 
further research is necessary. Subsequent studies could 
explore larger sample sizes, extended follow-up durations 
and variations in dosing regimens validate and refine these 
findings. Moreover, it is recommended that these findings be 
shared with other medical institutions performing Uni-portal 
Video-Assisted Thoracoscopic Surgery, encouraging them 
to contemplate  the integration  of Pre-emptive intravenous 
paracetamol into their pain management protocols.
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APPENDICES

Study number

Age __________Years Old

Sex  Male

 Female

Comorbidities
Check all that applies

 Hypertension

 DM

 Pulmonary tuberculosis

 others: ______________

Indication for VATS

Appendix A. Baseline data collection form.

Appendix B. Data collection tool.

ARRIVAL 30 
mins

1 
min

1.5 
hours

2 
hours

4 
hours

6
hours

8 
hours

10 
hours

12 
hours

14 
hours

16 
hours

18
hours

Vital Signs

BP

HR

RR

O2 Sat

NRS

0

1

2

3

4

5

6

7

8

9

10

Rescue 
Analgesic 
(for NRS 
≥ 4/10, if 
given)

Side effects 
and other 
outcomes

Tramadol50 
mg iv

Length of Hospital Stay DAYS:

Data Number: ___________
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20 
hours

22
hours

24 
hours

28 
hours

32
hours

36
hours

40
hours

44 
hours

48 
hours

Vital Signs

BP

HR

RR

O2 Sat

NRS

0

1

2

3

4

5

6

7

8

9

10

Rescue 
Analgesic 
(for NRS 
≥ 4/10, if 
given)

Side effects 
and other 
outcomes

Tramadol50 
mg iv

Appendix C. Pain Scale
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Appendix D. Theoretical Definition of Terms

Video-assisted Thoracoscopic Surgery
Video-assisted thoracoscopic surgery (VATS) is a minimally invasive thoracic surgical (MITS) technique in which video 
camera is inserted thru 4 to 8 cm incisions into the chest to avoid more invasive open thoracotomy.1

Pre-emptive Analgesia
Pre-emptive analgesia is administration of Analgesic in addition to general anesthesia to prevent intra- operative 
nociception and the formation of painful scars caused by changes in the central nervous system during surgery.

Independent variable
Intervention/Treatment 

a) 2 hours prior to procedure, 15-minute administration of either paracetamol 1 gram drip or PNSS 100 ml IV.
b) Experimental Group: Pre-emptive paracetamol.

Dependent variable 
1) 	 Efficacy

a) 	 Ability to control/reduce post-operative pain measured in terms of post-operative pain, number of rescue doses 
and time to first rescue dose.

2) 	 Post-operative pain
a) 	 Measured using the Numeric Rating Scale (NRS) at PACU admission, every 30 mins for 2 hours, then every 2 hours 

for 24 hours then every 4 hours for 48 hours post-op. Mild: 1-3, Moderate: 4-6, Severe 7-10.
3) 	 Number of rescue doses

a) 	 Total number of rescue dose administered to the patient up to 48 hours post-op.
4) 	 Time to first rescue dose

a) 	 Number of minutes from the time of arrival at pacu to first rescue dose administration.
5) 	 Side Effects

a) 	 Adverse events manifested by the patient within 48 hours. 
a1) 	Atelectasis
a2) 	Fever
a3) 	Tachycardia
a4) 	Tachypnea
a5) 	Nausea or vomiting
a6) 	splinting

Potential Confounding Variables
1.	 Age 

a)	 Patient age (in years) at the time of surgery based on self-report.
2.	 Sex 

a)	 Male
b)	 Female

3.	 Comorbidities
a)	 Patient self-reported comorbidities 

a1) Hypertension
a2) Diabetes mellitus     
a3) pulmonary tuberculosis
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SLEEP DISORDERS CLINIC 
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CONTACT DETAILS: 
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Sleeplab cellphone: 0915-523-6775
Look for Ms. Juvy 

SERVICES OFFERED:

Type I Polysomnogram 

Home Sleep Apnea Test

APAP Titration

MSLT/MWT

INSOMNIA Clinic

EEG
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ABSTRACT

Background. At the onset of the COVID-19 pandemic in March 2020, LCP was 
designated as a primary referral center for moderate to critical COVID-19 cases. 
The Covid Rapid Response Team (CRRT) protocol was developed by the different 
departments of the institution for efficient management of cases. 

Objective. This study aimed to describe CVC-related outcomes under the CRRT 
vascular access protocol in terms of both early and delayed complications that 
resulted from performing the procedure in a sub-optimal environment. The 
baseline data analysis from this study may be used to further generate evidence 
for quality improvement and protocol development in relation to vascular access 
placement and maintenance in infectious patients in a pandemic setting. 

Methodology. Charts of patients referred to the CRRT vascular access team from 
March 2020 to February 2021 were reviewed by the primary investigator. Catheter 
utilization for hemodialysis and/or hemoperfusion were presented as frequency, 
percentage, and 95% confidence intervals. The interval between HD catheter 
insertion and HD/HP initiation was presented as median days and interquartile 
range. The cumulative incidence of each of the early-onset complications, and 
the incidence rate of delayed-onset complications and mortality were presented 
as number of events per 100 persons and number of events per 1000 person-
days, respectively; the frequency are both the point and interval estimates were 
presented. Measures of central tendency was used to determine the average 
days from first CVC insertion to development of each complication, as well as the 
average OR duration in minutes.

Results. The findings of this study showed moderate catheter utilization rates 
(66%) for hemodialysis and hemoperfusion with 1-2 days interval between insertion 
and treatment initiation. The only early complication of CVC insertion in this study 
is pneumothorax, which was observed in 0.4% of patients. Delayed complications 
such as catheter-related blood stream infection and catheter malfunction were 
observed 5.51% of patients, while CVC dislodgement occurred in 2.9% of patients 
and catheter site bleeding was observed in 0.78% of patients.

Conclusion. In terms of early complications, the results showed that despite the 
less-than-optimal settings in which the CVC insertions was performed, the CRRT 
vascular access protocol had been efficient and safe in terms of logistics and 
surgical technique. Though delayed complication rates may partially be due to 
the inherent pathophysiology of COVID-19 infection, measures to mitigate these 
events and improve outcomes for this subset of patients are still worth investigating 
and implementing. Identification of areas necessitating quality improvement to 
promote patient care and safety and optimize resource allocation are among the 
clinical benefits of this study. Overall, the LCP experience on the CRRT vascular 
access protocol provided valuable guidance for future crisis situations to facilitate 
safe and efficient performance of vascular access procedures on patients requiring 
urgent HD, HP, or critical hemodynamic monitoring.

Keywords. COVID-19, central venous catheterization, CVC complications, vascular 
access, hemodialysis catheter, hemoperfusion catheter
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INTRODUCTION 

Since the beginning of the pandemic in March 2020, the 
Lung Center of the Philippines (LCP) has seen a sharp 
increase in the number of COVID-19 admissions, having 
been designated as a referral center for moderate to severe 
COVID-19 cases. These patients often require central 
venous access for several purposes such as hemodynamic 
monitoring in the intensive care unit, hemodialysis (HD), and 
hemoperfusion (HP). It is estimated that around 36-46% of 
hospitalized COVID-19 patients develop acute kidney injury 
(AKI), and 15-19% would require HD1,2. Severe COVID-19 
infection has also been documented to induce cytokine 
storms, the deleterious effects of which may be mitigated 
by HP.3

In response to this healthcare need, the Department of 
Thoracic Surgery and Anesthesia at LCP developed and 
implemented the COVID Rapid Response Team (CRRT) 
Vascular Access Protocol. It is a set of guidelines on the 
insertion of a French 12 (F12) triple-lumen hemodialysis 
catheter on both probable and confirmed COVID-19 
patients admitted at the LCP requiring intensive care. This 
protocol also allows for central catheters to be inserted 
in the emergency room or bedside, instead of the usual 
sterile environment of the operating room (OR). Details 
of this protocol may be viewed in Appendix A. Insertion of 
the catheter at the time of intubation allows the team to 
maximize the anesthetics and paralytic agent given at this 
instance. Another projected benefit of this was to avoid 
repeated peripheral intravenous line insertions aimed 
at decreasing staff exposure to infected patients. These 
strategies are expected to result in optimization of patient 
management, efficacy in healthcare staffing, allocation of 
resources, and infection control. The guideline includes the 
timing of catheter placement, the type of catheter to be 
used, and the logistics to minimize patient transport and 
handling.

In contrast to LCP practice, routine pre-emptive central line 
insertion is not performed in other institutions. There is a 
gap in evidence regarding the indications of early central 
venous line insertion in patients not yet confirmed to have 
COVID-19 infection. For instance, data remains to be 
gathered pertaining to the proportion of patients who will 
be confirmed positive for COVID-19 infection after the initial 
referral for central venous catheterization and eventually 
require hemoperfusion or hemodialysis, and the interval 
between central venous catheterization and initiation of 
these treatment modalities. 

Performing central venous catheterization in the emergency 
room or at bedside forgoes optimal patient positioning 
and sterility provided by the controlled environment of an 
OR. Inefficient patient positioning may be contributory to 
immediate catheter-related complications due to technical 
difficulties during insertion. Another concern is that 
catheters which are inserted too early may thrombose even 

before HD or HP is carried out, as COVID-19 is known to 
induce a hypercoagulable state. Temporary, non-tunneled 
catheters such as the type specified in the CRRT Protocol 
only have an intended lifespan of two weeks, hence the 
higher risk of catheter-related infections and malfunction 
due to prolonged catheter dwell time.4,5 Interventions to 
address both early and delayed CVC-related complications 
incur additional costs and health risks to the patient. 

The envisioned purpose of early central venous access 
is to balance the benefits of rapid patient resuscitation 
and reduced staff exposure versus the risk of catheter-
related complications that may result from performing 
the procedure in less-than-optimal settings. However, an 
evidence base is needed to support this recommendation.  

Objective

The study aimed to describe the catheter-related outcomes 
of COVID-19 patients, both suspected and confirmed, 
referred to the COVID-19 rapid response team for HD 
catheter insertion.

Significance

As one of the four designated referral centers for moderate 
to severe COVID-19 cases in the National Capital Region, 
this study aimed to document the preliminary experience 
of LCP on a new institutional protocol in a special patient 
population requiring vascular access and provide relevant 
data describing catheter-related outcomes such as 
pneumothorax, hemothorax, vascular injury, catheter 
malposition, catheter-related infections and catheter 
occlusion resulting from the implementation of the CRRT 
vascular access  protocol. As treatment algorithms 
continue to evolve, an outline to aid in strategies for best 
practice in severe COVID-19 infection may be adopted to 
maximize limited healthcare resources and reduce patient 
morbidity. The data analysis of the study may serve as a 
supporting scientific tool to enhance quality improvement 
of institutional vascular access placement and maintenance 
protocols. 

METHODOLOGY

Study Design

This is a descriptive study involving medical records 
review of COVID-19 confirmed or suspected patients who 
underwent hemodialysis catheter placement after referral 
to the COVID-19 Rapid Response Vascular Access Team.

Study Site 

The study was conducted at the Lung Center of the 
Philippines, a premier institution for the diagnosis and 
management of chest diseases, and one of the four 
designated COVID-19 referral centers in Metro Manila.  
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Operator 

The operator/surgeons involved in the study have fulfilled 
the required period of training in general surgery in board-
accredited training programs and have basic vascular 
competency skills for central venous catheter insertion.

Study Population 

The study population is comprised of severe and critically 
ill COVID-19 confirmed or highly suspected patients, who 
underwent central venous catheter placement under 
the CRRT protocol from March 1, 2020 to February 28, 
2021. Patients were identified by reviewing the Division of 
Thoracic Surgery's census of vascular surgical procedures 
during the indicated time frame. Chart review for patients 
with COVID-19 indicated as part of the pre-operative 
diagnosis or post-operative diagnosis was carried out by 
the primary investigator. The sample size was determined 
by the number of patients whose medical records were 
available for review.

Inclusion/ Exclusion Criteria 

Inclusion 

COVID-19 confirmed or suspected patients who underwent 
CVC insertion under the CRRT vascular access team 
protocol at LCP from March 1, 2020 to February 28, 2021. 
The CRRT protocol for central venous catheterization is 
specific for COVID-19 suspected and confirmed patients. 
This also covers patients that were referred for central 
venous catheterization upon intubation due to high clinical 
suspicion of COVID-19 infection even before confirmatory 
RT-PCR results were available.

Exclusion 

Patients who had central venous catheters inserted 
prior to admission to LCP were excluded. Patients with a 
recent diagnosis of pleural effusion and/or pneumothorax 
documented by chest x-ray at least 48 hours prior to central 
venous catheterization were excluded. Charts with missing 
pertinent pages such as operative techniques, records of 
operation, progress notes, and nurses' notes were also 
excluded. 

Conduct of the COVID-19 Rapid Response Team (CRRT) 
Protocol

Patients who are either COVID-19 suspects or COVID-19 
positive in respiratory distress are referred to the CRRT for 
intubation and/ or CVC insertion. The team is comprised of 
the thoracic surgeon and anesthesiologist on deck, thoracic 
surgery, and thoracic anesthesia fellows-in-training on 
duty, one operating room nurse, and a nursing aide. The 
indications for urgent central line insertion are: absence 

of a stab le peripheral line, immediate hemoperfusion 
or hemodialysis, and critical hemodynamic monitoring. 
Urgent central line insertion is done immediately following 
intubation at the ER or bedside. Indications for elective 
central line insertion are: presence of a stable peripheral 
line, planned hemoperfusion or hemodialysis, and planned 
hemodynamic monitoring. Elective central line insertion is 
done within twenty-four (24) hours of referral in the ER at 
bedside. All catheters used are temporary F12 triple-lumen, 
non-tunneled hemodialysis catheters.

Study Procedure 

After the approval of the LCP Technical Review Board and 
Institutional Ethics Review Board, the monthly census of 
the Division of Thoracic Surgery was reviewed. All patients 
referred for central venous catheterization following the 
CRRT protocol from March 1, 2020-February 28, 2021 
were included in this study. Charts of these patients were 
retrieved from both the Central Medical Records and 
Electronic Medical Records of the hospital and reviewed 
within the hospital premises by the primary investigator. 
Central venous catheter-related complications, as defined 
above, were identified by reviewing both physicians' and 
nurses' progress notes, as well as hemodialysis treatment 
records of patients who underwent HD and/or HP, for 
pertinent indications for referral to the Thoracic Surgery 
service and subsequent interventions carried out to address 
the specific concern.
 
Data analysis

The clinical and demographic profile of the study 
participants were summarized by descriptive statistics. 
Continuous numerical variables were assessed for normality 
of distribution by Shapiro-Wilk test of normality and were 
found non-normally distributed. These were described as 
median and interquartile range. Categorical variables were 
described as frequency and percentage.

The catheter utilization for hemodialysis and/or 
hemoperfusion were presented as frequency, percentage, 
and 95% confidence intervals. The interval between HD 
catheter insertion and HD/HP initiation were presented 
as median days and interquartile range. The cumulative 
incidence of each of the early-onset complication, and the 
incidence rate of delayed- onset complication and mortality 
were presented as number of events per 100 persons and 
number of events per 1000 person-days, respectively; the 
frequency and both the point and interval estimates were 
presented.

Measures of central tendency were used to determine the 
average days from first CVC insertion to development of 
each complication, as well as the average OR duration in 
minutes.
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RESULTS

Five-hundred eight (508) patients who underwent central 
venous catheter (CVC) insertion after referral to the CRRT 
vascular team were included in this study. Twenty-one 
(21) patients who had pre-CVC insertion diagnoses of 
pneumothorax and/or pleural effusion ipsilateral to the 
CVC site, as well as three (3) patients who had their first CVC 
inserted prior to admission to LCP were excluded from this 
study. One (1) patient who had the CVC converted to ECMO 
access and four (4) patients without post-operative chest 
x-rays were also excluded.

In accordance with the CRRT protocol, 318 (62.5%) patients 
underwent CVC insertion within 24 hours of intubation. 
Seven (7) intubated patients had their CVCs inserted after 
24 hours of intubation mostly due to a delay by the families 
in giving consent for the procedure. One-hundred eighty-
three (183) non-intubated patients were also referred to 
the vascular access team after the need for hemoperfusion 
and/or hemodialysis was established, with central venous 
catheterization being performed within 24 hours.

Of the 508 cases that were reviewed, 498 (98.03%) had 
their first CVC inserted into the internal jugular veins (IJV) 
in accordance with the PATACSI and PSVES guidelines for 
vascular access in COVID-19 patients. Nine patients (1.77%) 
had CVCs inserted into the femoral vein (FV) instead of 
the IJV due to the following reasons: small IJV (3), inability 
to pass a guidewire into the IJV (2), previous pacemaker 
implantation (1), presence of a mediastinal mass with SVC 
syndrome (1), multiple neck lymphadenopathy (1), and 
inability of the patient to tolerate a supine position (1). One 
CVC (0.20%) was inserted into the subclavian vein (SCV) due 
to resistance during guidewire introduction into bilateral IJ 
veins. Three-hundred seventeen (62.4%) of CRRT referrals 
comprised of COVID suspects/COVID-probable cases, and 
191 (37.6%) were confirmed cases. 

Out of the 317 suspected/probable COVID referrals, 195 
(61%) were eventually confirmed to be COVID positive, 86 
(16.93%) were confirmed to be non-COVID cases, and 36 
(7.09%) were diagnosed as COVID probable.

Of all central venous catheters that were inserted, 338 
(66.5%) were utilized for hemodialysis and/or hemoperfusion, 
with two (2) median days from CVC insertion to first HD/
HP use. One-hundred seventy (170, 33.5%) were used as 
infusion lines.

Mean operative time for first CVC insertions was 18.5 
minutes.

The only documented early complication was pneumothorax, 
occurring twice (0.4%). Closed tube thoracostomy was done 
for both cases. No catheter malposition, hemothorax, nor 
inadvertent arterial puncture/ cannulation were observed.

Among the delayed complications observed in this study, 
the most frequent were CRBSI (5.51%, 3.71/1000 person-
days), and catheter malfunction (5.51%, 3.54/1000 person-
days). Catheter dislodgement was observed in 15 patients 
(2.9%, 1.92/1000 person-days), mainly due to removal by 
the patient during episodes of agitation and accidental 
removal during patient transport. Catheter site bleeding 
requiring intervention such as suturing was observed 
in 0.78% (0.5/1000 person-days). The least frequently 
occurring delayed complication was exit-site infection, at 
0.4% (0.25/1000 person-days).

Measures employed to address CRBSI were as follows: 
catheter removal (46%), catheter replacement (36%), and 
antibiotic therapy (18%). The most frequent intervention for 
catheter malfunction was catheter flushing (61%), followed 
by catheter replacement (32%) and catheter removal 
(3.6%). Of the 15 CVCs that were dislodged, nine (9) were 
replaced and two (2) were re-anchored. 

Presented in the tables below are the summaries of patient 
demographics, catheter-related outcomes, and average 
times to complication onset.

Median (IQR); Frequency (%)

Age, years
Sex
   Male
   Female
Comorbidities
   Hypertension
   Diabetes mellitus
   Stroke
   Cardiac disease
   Cancer 
   Kidney disease
   Pulmonary tuberculosis
   Bronchial asthma
   Chronic Obstructive Pulmonary      
Disease
   Others
COVID status pre-CVC
   Confirmed
   Suspected
COVID status post-CVC
   Confirmed positive
   Confirmed negative
   Probable
CVC insertion site
   Subclavian vein
Internal jugular vein
Femoral vein

61 (20.5%)

329 (64.76%)
179 (35.24%)

314 (61.81%)
197 (38.78%)

20 (4.26%)
114 (22.44%)

32 (6.30%)
69 (13.58%)

126 (24.85%)
25 (4.92%)
39 (7.68%)

59 (11.61%)

191 (37.60%)
317 (62.40%)

386 (75.98%)
86 (16.93%)

36 (7.09%)

1 (0.20%)
498 (98.03%)

9 (1.77%)

Table 1. Clinico-demographic profile of 
CRRT vascular access patients.
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Frequency Estimate 95% Confidence 
Interval

CVC utilization, per 100 persons 338 66.54 62.25, 70.63

1st CVC to HD/HP, median days [n=337] 2 1, 2

Early complications, per 100 persons

   Malposition 0 - -

   Pneumothorax [n=501] 2 0.4 0.04, 1.43

   Hemothorax [n=501] 0 - -

   Inadvertent arterial puncture/cannulation 0 - -

Delayed complications, per 100 person-days

   Catheter-related bloodstream infections 28 3.71 2.56, 5.37

   Exit site/wound infection 2 0.25 0.06, 1.00

   Catheter malfunction 28 3.54 2.42, 5.16

   Catheter site bleeding 4 0.5 0.19, 1.33

   Catheter dislodgement 15 1.92 1.16, 3.18

Mortality, per 1000 person-days 278 36.13 32.12, 40.63

Table 2. Outcomes of CRRT vascular access patients.

Table 3. Time from 1st CVC insertion to development 
of delayed complications

Table 4. Intubation status on CVC complications

Delayed complications Median days

Catheter-related blood stream 
infection

14.5 (+/- 10.7)

Exit site infection 12 (+/- 6)

Catheter malfunction 6.5 (+/- 11.7)

Bleeding 2 (+/- 3.03)

Catheter dislodgment 9 (+/- 11.09)

Catheter-related 
complications

CVC insertion 
done w/in 24h 

intubation

Non-intubated 
on CVC insertion

Pneumothorax 2 0

Catheter infection 22 6

Catheter 
malfunction

12 14

Catheter 
dislodgement

11 4

Catheter site 
bleedings

4 0

Catheter-related complications COVID-19 positive Non-COVID-19 COVID-19 probable

Pneumothorax 1 1 0

Catheter infection 23 5 0

Catheter malfunction 25 2 1

Catheter dislodgement 11 5 0

Catheter site bleedings 2 1 1

Table 5. Final COVID-19 status of patients with CVC complications

DISCUSSION
 

The onset of the COVID-19 pandemic presented unique 
challenges to hospitals all over the world. Institutional 
protocols were developed and adopted to streamline 
patient care amidst the healthcare crisis. Since the CRRT 
vascular access team protocol is relatively new and was 
developed part of an initiative to manage the influx of 

pandemic patients, documentation of outcomes may aid in 
further development of crisis response measures. Immediate 
complications such as pneumothorax, malposition, arterial 
puncture, and other vascular injuries may be attributed 
to catheter insertion, while delayed complications, such 
as CRBSI, exit site infections, catheter malfunction, and 
catheter dislodgement or bleeding, can occur during 
catheter use. Extensive published data on vascular access 
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team outcomes during the COVID-19 pandemic is still 
limited. To the best of our knowledge, this is the first study 
in the country. This study aimed to provide a summary of 
central venous catheter outcomes of patients referred to 
the CRRT vascular access team over a one-year period.

Central venous catheters inserted by the CRRT vascular 
access team were all short-term non-tunneled dialysis 
catheters. Actual utilization for HD/HP in this study was 
66% (338/508); the median time from CVC insertion to first 
use for HD/HP was two (2) days, with the 95% confidence 
interval (CI) ranging from 1-2 days. This suggests that in 
terms of catheter usage, the CRRT protocol for vascular 
access is effective in facilitating timely initiation of HD/
HP, as the median time from insertion to treatment was 
relatively short. 

In this study, we also noted that 9% of patients expired 
within the first 48 hours of central venous catheterization.  
Twenty-two (22) of these patients expired within the first 
24 hours, and 24 expired the next day. Eighty-six patients 
(16.93%) of all CRRT vascular access team referrals were 
also found to be non-COVID cases, as indicated in their 
final diagnoses. As severe to critical COVID-19 infection 
during this period was shown to have high mortality rates, 
this suggests the need for prognostication and further 
assessment prior to referral to the CRRT vascular access 
team to avoid futile procedures and facilitate resource 
and manpower allocation during a crisis response, as 
recommended by Ilonzo et al.

Early complications	

The rates of immediate complications documented in 
this study are relatively comparable to previously cited 
literature. For instance, the rate of pneumothorax in our 
institution was observed to be 0.4% (CI 0.04, 1.43), while 
pre-pandemic studies show rates at 0.8-6.6%7,8 Arterial 
puncture, catheter malposition, and vascular injury 
manifesting as hemothorax, all had an incidence of zero 
(0) in this study. Data from studies of Kornbau et al. (2015) 
and Dixon et al. (2017) showed arterial puncture rates at 
4.2-10%. Despite having to perform these procedures in 
conditions limiting surgeon mobility and preventing optimal 
patient positioning, the CRRT vascular access team 
managed to maintain relatively low technical complication 
rates, with an average time of 18.5 minutes per procedure.

Delayed complications

Catheter-related bloodstream infection rate in this study 
was found to be 5.51% (3.71/1000 person-days; CI 2.56, 
5.37), and exit site infection was at 0.4% (IR 0.25/1000 
person-days). The incidence of catheter-related 
bloodstream infection varies across studies performed 
before and during the pandemic. For instance, the studies 
by LeRose et al. (2020) and Antonio et al. (2020) showed 
the CRBSI rate in COVID-19 patients in their respective 
institutions are higher (1.4-1.7%) than their non-COVID 

counterparts (median days to development: 17.2). On the 
other hand, pre-pandemic studies by Lok et al. (2020) and 
Bell et al. (2018) documented an incidence rate of 1.0-3.6, 
approximating the results of this study. 

In this study, the mean days to CRBSI development was 
14.5. Considering the findings of Weber et al. (2011) which 
suggests that infections developing within five days post-
CVC insertion were likely due to an intraoperative break in 
sterility, this study's findings suggest that the CRRT vascular 
access protocol implemented in the Lung Center of the 
Philippines was effective in maintaining aseptic techniques, 
even when CVC insertion was performed outside the regular 
OR setting.

Studies performed during the pandemic suggest higher 
CRBSI rates than the pre-pandemic period. Possible causes 
are extended non-tunneled catheter dwell times beyond 
the recommended two-week period, the inherent immune 
dysregulation present in COVID-19 patients and breaks in 
sterility during central line handling.12,4,5 This data suggests 
the need for further investigation and interventions, such as 
the use of chlorhexidine dressings, to reduce CVC-related 
infections.14

Catheter malfunction rate observed in this study is 5.51% 
(3.54/1000 person-days; CI 2.42, 5.16), with a median time of 
6.5 days from insertion to malfunction. Based on previously 
reviewed publications, the pre-pandemic prevalence of 
catheter occlusion in the United States is notably higher 
at around 25%.15 The Lombardy group of hospitals in 
Italy recorded a catheter malfunction rate of 2.9% for all 
types of catheters inserted, with a median time of 8.7 days. 
Shanmugasundaram et al. (2022) reported a median time 
of 8 days for IJ catheters and 3 days for femoral catheters, 
and 23.4% percent of CVCs necessitated replacement due 
to dysfunction. In our institution, 32% of malfunctioning 
CVCs were reinserted, and 3.6% were removed without 
replacement. Findings on catheter malfunction in this 
study are presumably congruent with available data from 
international studies in the COVID-19 population. This 
may be attributed to the pathophysiology of COVID-19 
that renders patients at higher risk for development of 
systemic thrombosis due to hypercoagulability.17 In line 
with this, the previous recommendation of Vailati et al. to 
prevent malfunction caused by thrombosis by prophylactic 
or therapeutic LMWH administration may be considered for 
these patients.

Catheter malfunction and infection rates were also 
observed to occur more frequently in COVID confirmed 
patients compared to non-COVID patients. This may be 
supported by findings in previously mentioned studies 
citing the pathophysiology of COVID-19 in predisposing the 
patient to immunodepression and hypercoagulability. In 
addition to immune dysregulation, agents used to mitigate 
the deleterious effects of this disease, such as Tocilizumab 
and steroids, also contribute to immunosuppression in this 
specific population.12
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Other complications documented in this study were CVC 
dislodgement and CVC site bleeding. The dislodgement 
rate for CRRT vascular access team procedures was 2.9% 
(1.92/1000 person-days, CI 1.16, 3.18), occurring around 9 
days post-operatively. This is relatively low compared to 
the findings of Antonio et al. (2020) with a reported rate of 
7.7%, and a median time of 7 days to occurrence. Similar to 
the findings of the previously mentioned study, the CVCs in 
our study's population were pulled out either by the patient 
during episodes of agitation or accidentally by members of 
the staff during the transport process. Placement of deeper 
subcutaneous anchoring sutures, as recommended by 
Vailati et al. may be considered in this patient population. 
Other methods such as placing a more secure dressing 
over the catheter or placement of additional sutures may 
also be further investigated in follow-up studies.

Catheter site bleeding, although rarely fatal, is certainly 
bothersome and may occur due to inadvertent trauma to 
the surgical site even in the absence of suture disruption 
or CVC dislodgement. It may be a result of prolonged dwell 
time and maceration of the insertion site, or as a result of 
anticoagulation therapy for DVT prophylaxis in severely ill 
COVID-19 patients. In a 2013 study by Kander et al. the 
rates of CVC site bleeding ranged from 0.5-1.6%. Loosely 
comparing these pre-pandemic rates, our reported rate of 
0.78% (0.5/1000 person-days; CI 0.19, 1.33) is comparable. 
Despite the acceptable values, inadvertent catheter 
dislodgement and bleeding are preventable complications, 
and measures such as placing additional or deeper 
subcutaneous anchoring sutures, reinforcing central line 
dressings, and careful patient handling to minimize these 
occurrences to further improve outcomes.

LIMITATIONS

Although the findings of this study provided important 
descriptive information on CVC-related outcomes in the 
COVID-19 population, this study has several limitations. 
First, the study design is retrospective, and the findings are 
based on chart review. Medical records review is dependent 
on the quality of documentation by the healthcare team. 
As such, relevant information required to make accurate 
and complete conclusions may be lacking. Second, this 
study focused on a specific patient population in a single 
institution. As such, the findings of this study have limited 
generalizability to other healthcare settings. The outcomes 
and experiences observed in LCP may not be representative 
of other healthcare centers where practices and patient 
populations may vary. This study also included a relatively 
small sample size as selected by the availability of medical 
records for review, hence the probability of selection 
bias and lack of representation for the entire COVID-19 
population. This study also primarily focused on immediate 
and short-term CVC outcomes; long-term follow up may 
provide a more comprehensive evaluation of the risks and 
benefits associated with central venous catheterization 

in COVID-19 patients. Lastly, pre-pandemic institutional 
CVC outcomes as well as a control group with which the 
COVID-19 population might be compared to were also 
not present in this study, making it difficult to discern any 
difference in catheter utilization and catheter outcomes 
between CRRT vascular access team patients and non-
CRRT patients.

CONCLUSION

This study provided valuable information on LCP's CVC-
related outcomes on the vascular access protocol 
implemented during the height of the COVID-19 pandemic. 
The information obtained on both early and delayed CVC-
related complications offered clearer understanding of the 
risks and potential challenges in vascular access placement 
in a unique patient population during a healthcare crisis.

The findings showed moderate catheter utilization rates 
for hemodialysis and hemoperfusion with an interval of 
1-2 days among patients who underwent CVC insertion 
following CRRT vascular access team protocol. Considering 
the short period between catheterization and HD/HP 
initiation, application of this protocol was shown to be 
efficient in facilitating timely hemofiltration treatments. 
However, moderate HD/HP utilization rates suggested 
the need for improvement in patient selection, warranting 
further studies.  

The only early complication of CVC insertion is 
pneumothorax, which was observed in 0.4% of patients. This 
showed that despite the suboptimal settings in which the 
CVC insertions were performed, the CRRT vascular access 
protocol had been efficient and safe in terms of logistics 
and surgical technique.

Delayed complications included catheter-related blood 
stream infection, catheter malfunction, CVC dislodgement 
and CVC site bleeding. Catheter-related blood stream 
infection and catheter malfunction were observed 5.51% 
of patients, while CVC dislodgement occurred in 2.9% 
of patients, and catheter site bleeding was observed in 
0.78% of patients. Though these rates may partially be due 
to the inherent pathophysiology of COVID-19 infection, 
measures to mitigate these events and improve outcomes 
for this subset of patients are still worth investigating and 
implementing.

Identification of areas necessitating quality improvement 
to promote patient care and safety and optimize resource 
allocation are among the clinical benefits of this study. 
Overall, the LCP experience on the CRRT vascular access 
protocol provided valuable evidence guidance for future 
crisis situations to facilitate safe and efficient performance 
of vascular access procedures on patients requiring urgent 
HD, HP, or critical hemodynamic monitoring. 
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RECOMMENDATIONS 

The results of the study have an important impart in 
guiding the implementation of the CRRT vascular access 
team protocol. For instance, the findings of a catheter 
utilization rate for hemodialysis and hemoperfusion of 66%. 
Comprised, a third of patients who underwent CVC insertion 
did not benefit from its intended use. In this regard, future 
studies should be performed to guide appropriate patient 
selection with consideration of the benefits and risks of 
CVC insertion among patients with suspected or confirmed 
COVID infection as well as optimal utilization of limited 
healthcare resources. 

Furthermore, the research contributed information on 
specific areas where management intervention may 
be given to improve patient outcomes. For instance, 
considerable delayed catheter-related complications 
such as CRBSI and catheter malfunction were observed 
in this study. Future evidence-based quality improvement 
strategies may be implemented to reduce the incidence 
of such complications and enhance patient safety in our 
setting, such as conducting staff workshops on the proper 
care and handling of central lines and incorporating 
CVC care monitoring sheets into the charts. Subsequent 
research related to this topic should include a larger 
sample size, prospective research design, multi-center 
collaborations, and inclusion of a control group to improve 
the generalizability of the study's findings. Further research 
is also needed to explore the optimal catheter size during 
CVC insertion, patient prognostication prior to referral to 
the CRRT vascular access team, and cost-benefit analysis.
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CRRT Vascular Access Team

Thoracic surgeon on deck 
Thoracic anesthesiologist on deck 
Thoracic surgery fellow on duty 
Thoracic anesthesia fellow on duty 
OR nurse 
Nursing aide 

Personal Protective Equipment

Coverall protective suit 
Face shield and/or goggles 
N95 mask 
Sterile gloves (double) 
Shoe covers/ boots 
*Centers for Disease Control (CDC) guidelines on donning 
and doffing are followed 

APPENDICES

Appendix A. COVID-19 Rapid Response Team Vascular Access Protocol

With indications 
for URGENT CVC 
Replacement?

• Absence of secure 
IV line

• Immediate 
hemoperfusion or 
hemodialysis

• For critical 
hemodynamic 
monitoring

With indications 
for ELECTIVE CVC 
Replacement?

• With secure IV line

• Planned 
hemoperfusion or 
hemodialysis

• Planned 
hemodynamic 
monitoring

Do CVC insertion 
using a temporary 
triple lumen F12 non-
tunneled catheter in 
the ER or bedside 
immediately after 
intubation

Do CVC insertion 
using a temporary 
triple lumen F12 non-
tunneled catheter 
within 24 hours of 
referral at bedside

COVID-19 suspected or confirmed in 
respiratory distress
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WARM-UP &
COOL DOWN

BREATHING
EXERCISES

CARDIOPULMONARY
EXERCISES

LUNG CENTER OF THE PHILIPPINES

Materials for Virtual Sessions

CHRONIC OBRSTRUCTIVE
PULMONARY DISEASE
BRONCHIECTASIS
POST COVID-19
INTERSTITIAL LUNG
DISEASE
PERIOPERATIVE REHAB 
OTHER CHRONIC LUNG
DISEASE

Digital Platforms Requirements
      -Zoom Account
     -Viber Account
For the Virtual Session
     -Pedometer
     -Pulse Oximeter
     -Digital Blood Pressure Apparatus
     -Cycle Pedometer
     -Incentive Spirometer (*optional)
-    -Cycle Ergometer (*optional)

8924-6101 local 4080 / 
0945-1745999

Pulmonary Rehabilitation
@lcpcopdsupportgroup

CONDITIONS 
RECOMMENDED FOR THE

PROGRAM 

PULMONARY
REHABILITATION
The Lung Center of the Philippines
Section of Pulmonary Rehabilitation                                                           
offers structured and monitored exercise
training that improves muscle function to
decrease shortness of breath; education on
maintaining and improving  body function;
emotional and psychological support, and
instructions on breathing techniques to
lessen breathing problems.                                                      Duration of
program is 4 weeks, every Tuesday and
Thursday 9AM - 11AM via virtual
platform. 
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ABSTRACT

Background. Stable COPD patients managed in the primary care setting can 
be given guidance to manage their disease using an Action Plan.  This study was 
done to determine the effectiveness of guided self-management utilizing COPD 
action plan among stable COPD patients managed in the primary care setting.

Methodology. A systematic search of electronic medical databases, such as 
MEDLINE, Google Scholar, and Cochrane, was done for randomized controlled 
trials (RCTs) enrolling stable COPD patients to participate in self-management 
interventions utilizing the COPD action plan versus usual care in the primary care 
setting, as of August 31, 2023.    Risk of bias assessment was done using the 
revised Cochrane risk of bias tool for randomized trials version 1.  Data synthesis 
was done using Review Manager version 5.4.1.  Certainty of evidence was 
assessed using the Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) approach.

Results. Ten RCTs were included in the quantitative analyses (n = 2436). There 
was a trend toward benefit in all-cause mortality with a relative risk (RR) of 0.52 
(95% CI 0.27, 0.99). Self-management intervention also proved to be beneficial 
in the pooled result of exacerbation rate leading to hospitalization with RR 
0.63 (95% CI 0.54, 0.74) and in one RCT with Odds Ratio (OR) 0.33, 95% CI 0.13, 
0.84 in exacerbation rate leading to ER visit. Other outcomes of interest such 
as exacerbations leading to ER visit showed pooled result (RR 1.03, 95% CI 
0.89, 1.19) crossing the line of no effect. Pooled and un-pooled results of COPD 
related QoL using the CAT and SGRQ score as well as lung function also showed 
no significant difference. Only one RCT reported on exercise capacity showing 
inconclusive result (Adjusted difference 8.53, 95% CI -9.18 to 25.28). There were 
no data available for adverse events.

Conclusion. Self-management intervention utilizing a COPD action plan 
decreases all-cause mortality and exacerbations leading to hospitalization. It 
does not cause an additional harm, may benefit patients in the management of 
their symptoms and encourages them to develop skills and behaviors they need 
to successfully manage their disease.

Keywords. COPD, primary care, self-management, quality of life, action plan

A SYSTEMATIC REVIEW AND META-ANALYSIS ON THE EFFECTIVENESS OF 
GUIDED SELF-MANAGEMENT UTILIZING A CHRONIC OBSTRUCTIVE 

PULMONARY DISEASE (COPD) ACTION PLAN AMONG STABLE COPD 
PATIENTS IN A PRIMARY CARE SETTING
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is the 
third leading cause of death worldwide, causing 3.23 
million deaths in 2019.1 In the Philippines, chronic lower 
respiratory diseases, including COPD, continue to be part 
of the top 10 causes of mortality.2 Aside from its impact 
on mortality, COPD causes compromised quality of life 
among its survivors.  COPD patients experience persistent 
and progressive respiratory symptoms, including difficulty 
in breathing, cough and phlegm production making them 
at risk for exacerbations and hospitalizations.  The COPD 
burden is projected to increase in the coming decades 
because of continued exposure to COPD risk factors 
and aging of the population.3 In the latest local study on 
the burden of COPD in a rural setting in the Philippines in 
2011, the prevalence of COPD in a rural setting was 20.8%, 
which was higher than that determined previously for an 
urban area.  This may be attributed to smoking, exposure 
to wood fuels and a high prevalence of tuberculosis in the 
community.4 
  
Primary care management of COPD is important for early 
diagnosis, initial management, and prompt referral to 
specialists to slow the progression of symptoms, reduce 
exacerbations, and improve survival of these patients.  
Patient education through guided self-management has 
been an effective strategy in obstructive lung diseases such 
as bronchial asthma and may be employed in the primary 
care setting.

Self-management intervention is a "structured but 
personalized and often multi-component, with goals of 
motivating, engaging, and supporting patients to positively 
adapt their health behaviors and develop skills to better 
manage their disease".5 It is usually accompanied by a 
COPD action plan, a written document that outlines specific 
steps and instructions for managing symptoms of COPD. 
Self-management interventions are associated with 
improvement in health-related quality of life (HRQoL), lower 
probability of respiratory-related hospital admissions and 
unlikely to cause harm.6 However, there are variations in 
terms of the components of self-management intervention 
among stable COPD patients due to heterogeneity among 
interventions, study populations, follow-up time and 
outcome measures presented in the included studies.7  

These variations as mentioned are at the patient level and 
at the intervention provided itself. Despite these variations, 
self-management with a written action plan has been 
recommended by international and local guidelines (Global 
Initiative for Chronic Obstructive Lung Disease,8 Philippine 
College of Chest Physicians,9 National Institute for Health 
and Care Excellence).10

 
This systematic review and meta-analysis shall provide 
the latest evidence on the effectiveness of guided self-
management utilizing a COPD action plan among stable 
COPD patients in the primary care setting and see if 

aforementioned variations have been addressed and 
the interventions provided were uniformly provided to 
the subjects enrolled by looking at the available updated 
studies. 

Self-management is incorporated in the education 
component of the LCP COPD Support Group, but no written 
Action Plan is specifically implemented and provided to the 
patients. The results of this review shall contribute to the 
evidence base of the LCP COPD support group advocacy 
in crafting their primary care provider training module for 
managing COPD in the primary care setting.  This study shall 
follow the Preferred Reporting Items for Systematic reviews 
and Meta-analyses (PRISMA) guidelines in reporting the 
findings of systematic review and meta-analysis.11

  
Objectives

This study was done to determine the effectiveness of 
guided self-management utilizing COPD action plan among 
stable COPD patients managed in the primary care setting. 
The outcome measures the researchers pursued in this 
analysis are: 1) Number of exacerbations 2) COPD related 
Quality of Life (QoL) 3) Symptom improvement 4) Exercise 
Capacity 5) Mortality 6) Lung function and 7) Adverse 
Events

METHODOLOGY

Eligibility Criteria

The authors looked at randomized controlled trials (RCTs) 
published in the English language that compared self-
guided management versus usual care among stable 
COPD managed in primary care from 2015 up to August 
31, 2023.  There were no restrictions as to the components 
of the "self-management interventions" and "usual care" as 
described in the studies.  Time restriction to start in the year 
2015 until the date of last search was done in the attempt 
to limit variations and capture the more recent interventions 
being done in the primary care setting. Outcomes of interest 
included symptom improvement, COPD-related QoL, 
reduction of exacerbations, COPD-related hospitalization, 
Mortality (all-cause and COPD-related) or ER visits. A study 
is deemed eligible or excluded as guided by the following 
inclusion and exclusion criteria:

Inclusion Criteria

a.	 Population of interest are stable COPD patients 
in the primary care setting. Stable COPD patients 
are those not in exacerbation at the time of study 
recruitment as defined by each study. Primary care 
setting is any first responder facility such as rural 
health clinics or outpatient clinics that is not inside 
a hospital facility	

b.	 Intervention of interest is guided self-management 
including the use of COPD Action Plan. Guided self-



https://lcp.gov.ph/60 

management is a self-management plan that is 
made by the healthcare provider tailor fitted to the 
patient's current status.

c.	 Comparator may be any usual standard of care 
which may include unstructured patient education 
as described in the studies not utilizing a COPD 
action plan.

d.	 Outcomes of interest. Include studies with any 
the following outcome (at least one): symptom 
improvement, COPD related quality of life, number of 
exacerbations, exercise capacity, Safety/Adverse 
events, death, and lung function, regardless of how 
the results are reported (different units, scores, 
scales). See Operational definition of variables 
Appendix 2.

e.	 Only randomized controlled trials and systematic 
reviews and meta-analysis (RCTs) with complete 
results available were included. 

Exclusion Criteria

Studies without available full text articles (such as conference 
abstracts, study protocol) after all means (sending email 
request to authors) were exhausted to retrieve these data 
and those without complete data tables with outcome 
measures were excluded. 

Information Sources

A systematic search was done using PubMed, Cochrane 
Library and Google Scholar. The latest database search 
was August 31, 2023. The authors also looked at reference 
list of the latest meta-analysis [6] done on the topic of 
guided self-management and stable COPD patients in 
primary care for any possible records that were not included 
in the database search.

Search Strategy

The search was done independently by the authors with a 
combined MeSH and free text search using the following 
terms as keywords in different combinations using the 
operational term "OR": COPD, stable COPD, chronic 
obstructive pulmonary disease, self-guided management, 
guided management, self-management, symptom diary, 
COPD action plan, action plan (Table 1).

Selection Process and Data Collection

Study selection was done independently by the authors. 
After combining results and de-duplication, all records 
were screened on title and abstract by the authors using 
Covidence software. All records coded as "maybe" or 
"include" were retrieved in full text and assessed for eligibility 
by the principal authors. An evidence table was produced 
which included all the study characteristics including the 
expected outcomes. The two authors also independently 
assessed trial quality and synthesized relevant findings 
from included studies. Disagreements were resolved by 

involving the research adviser. When necessary, researchers 
contacted authors of potentially eligible studies to ask for 
further information and availability of the full text and data 
results. Detailed information of this process can be found in 
the PRSIMA flow diagram (Figure 1). 

Data Items 

The following outcomes that were sought were defined and 
listed as follows:

1.	 Number of exacerbation episodes - the number of 
exacerbation episodes recorded per study. Time 
to exacerbation will be dependent on the study's 
definition.

	 Exacerbation is worsening of the patient's 
respiratory symptoms that is beyond the normal 
day by day variation and leads to a change in 
medication; or any of the following: Change in 
sputum character or purulence, increase in sputum 
production, Increase in dyspnea.

2.	 COPD-related Quality of Life (QoL) - is a concept 
which aims to capture well-being of an individual 
with COPD regarding both positive and negative 
elements within the entirety of their existence 
at a specific point of time as measured by any 
of the commonly used scales such as the St. 
George Respiratory questionnaire (SGRQ), COPD 
assessment test (CAT), etc. (Appendix 2)

3.	 Symptom improvement - this is when a patient 
returns to a baseline condition or when current 
exacerbation manifestations abate such as 
coughing or breathlessness. Time to symptom 
improvement will be dependent on the study's 
definition. This can be measured using a dyspnea 
scale e.g., the modified medical research council 
(mMRC) scale for breathlessness, Borg Scale etc. 
(Appendix 2)	

4.	 Exercise Capacity - is the amount of physical 
exertion that a patient can sustain. It may be 
measured using the 6-minute walk distance 

	 6-minute walk test (6MWT) is a submaximal 
exercise text used to assess aerobic capacity and 
endurance. The distance covered over a time of 
6 minutes (reported as 6-minute walk distance or 
6MWD) is used as outcome by which to compare 
changes in performance capacity

5.	 Mortality - cessation of life that is due to COPD or 
other cause reported during the period stipulated 
in the study protocol.

6.	 Lung function - measure of the capacity of the 
lungs during respiration and may be measured 
using FEV1, FEV1/FVC etc.

7.	 Adverse Events - undesirable experience reported 
during the study period which may or may not be 
associated with the use of a COPD action plan 
or self-management intervention (other than 
exacerbation, hospitalization, and mortality) such 
as trauma during exercise training, delay in ER 
consultation, etc.
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Study Risk of Bias Assessment

The Revised Cochrane Risk of Bias Tool for Randomized 
trials version 1 was used to assess the quality of the studies 
included. The following domains were used to assess risk 
of bias: 1) Random sequence generation and 2) allocation 
concealment for selection bias 3) blinding of participants 
and personnel for performance bias 4) blinding of outcome 
assessment for detection bias 5) incomplete outcome data 
for attrition bias and 6) selective reporting for reporting 
bias. The assessment was done independently by the 
two primary authors and any disagreement was resolved 
through the research adviser. Each included study was 
rated for each domain to have "low risk," "high risk," or 
"unclear risk" of bias. 

Effect Measures

For each of the outcome specified, the following effect 
measures with the corresponding 95% confidence interval 
were used for the synthesis and data presentation: 
Adjusted mean difference, odds ratio, and relative risk for 
exacerbations, mean, change in score and mean difference 
for COPD-related QoL, mean score, change from baseline 
and median for symptom improvement, adjusted difference 
for exercise capacity, relative risk for mortality and 
standardized mean difference for lung function. The authors 
were not able to find any study which reported adverse 
events

Synthesis Methods

Statistical analysis was done using Review Manager version 
5.4.1. When appropriate, the authors pooled study results 
using random effects modelling meta-analyses. For studies 
that cannot be pooled, a narrative description of the result 
was extracted from the study. The authors assessed for 
heterogeneity of data across the included studies using 
frank heterogeneity looking at the direction of the result 
and I2 value. 

Certainty Assessment

Using the criteria outlined in the Cochrane Handbook, 
the authors created a summary of findings including key 
information concerning quality of evidence, the magnitude 
of effect of the self-management intervention and the sum 
of available data for the outcomes of interest. This study 
used the five Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) consideration which 
uses the following domains: risk of bias, inconsistency, 
indirectness, and imprecision to assess the quality of the 
body of evidence as it related to studies that contributed 
data to the meta-analyses for prespecified outcomes 
by using the GRADE pro GDT software. In the summary 
of findings table footnotes and comments, the authors 
included justifications for decisions to downgrade the 
quality of evidence to aid in the understanding of the review.

RESULTS

We found 10 RCTs12-21 that included a total of 2,436 
subjects. Two (2) RCTs from the Netherlands and Canada 
recruited patients with at least 1 (Netherlands) and at 
least 2 (Canada) comorbidities. All subjects recruited were 
those with established COPD diagnosis based on GOLD or 
through local COPD registries. Three (3) RCTs from Spain, 
Canada and Australia included patients who had previous 
severe respiratory infection/exacerbation leading to clinic 
or emergency department visit or hospitalization in the 
past 1-2 years. Three (3) RCTs (UK, Canada, Spain) did not 
specify the COPD classification recruited in the subjects.

Interventions for self-guided management in the 10 RCTs 
included education, exercise training, stress management, 
skills management, and case management (which included 
steroid/antibiotic prescription, provision of vaccination, 
referral to health professionals as needed, smoking 
cessation, travel planning, use of medications and inhalers, 
exacerbation awareness, breathing techniques, advanced 
care/end-of-life planning, and counseling). Nine (9) RCTs 
delivered the intervention via a mixed approach of group 
and one-on-one sessions. Individualized approach involved 
either a respiratory nurse, a certified respiratory educator, 
or a trained case manager. Two (2) RCTs delivered the 
intervention via telephone coaching (England, USA) while 
1 RCT from Iceland involved a family member in the self-
management action plan.

Usual care across these studies varied depending on the 
standard of practice of the respective country. One study 
from England provided a 13-page leaflet to the control 
group which describes the basic information, symptoms 
and management of COPD and its exacerbation using the 
British Lung Foundation and NHS Smoke free resources 
while another study from Canada provided an individualized 
action plan and educational materials, and a referral to 
an 8-week in-hospital rehabilitation program based on 
the discretion of the treating specialist and a referral 
to a smoking cessation program. Usual checkups were 
scheduled at a range of 3-6-month periods. 

Outcomes measures included exacerbations leading to 
ER visit or hospitalization, COPD-related QoL, symptom 
improvement, exercise capacity, all-cause mortality, and 
lung function.  No additional data on safety or adverse 
events were extracted. The characteristics of the included 
studies is available on Table 2.

Of the 10 included RCTs, the study by Hernandez and 
Jolly had high risk of bias due to selection, performance, 
detection and reporting bias (Figure 2). Due to the nature 
of COPD self-management intervention, it is not possible 
to blind participants and personnel during RCTs. Detection 
bias was seen in the studies conducted by Ferrone and 
Jolly as well as attrition bias in 2 studies (Hernandez and 
Jonsdottir). There was no sufficient information to permit 
judgment in the studies of Jolly and Lenferink in terms of 
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the possibility of selective outcome reporting. There was 
also insufficient reporting of outcome data in the study of 
Lenferink causing unclear reporting bias. 

Efficacy Outcomes

Exacerbations leading to ER visits or hospitalization

This study included data from 2 RCTs in the meta-analysis 
of exacerbation rate leading to ER visits showing no 
significant change (RR 1.03, 95% CI -0.33 to -0.22) and in 1 
study (Adjusted Mean Difference -0.05, 95% CI 0.13 to 0.84. 
However, one RCT showed benefit with an Odds Ratio of 
0.33 (95% CI 0.13, 0.84). There was a trend toward benefit 
in the use of self-management in terms of exacerbation 
leading to hospitalization with 856 subjects from 3 RCTs 
(RR 0.63, 95% CI 0.54 to 0.74) (Figures 3 and 4). 

Symptom Improvement and Quality of Life

Quality of Life using the CAT Score was inconclusive when 
comparing self-management intervention and usual care 
after 9 months from 2 RCTs (MD -5.04, 95% CI -15.75 to 
5.67). One study which reported CAT score could not be 
pooled because reporting of CAT score was done at 12 
months which showed no difference between the 2 groups 
(Mean CAT score at 9 mos of 15.5 to 15.8 at intervention 
group versus 14 to 14.7 usual care) (Figure 5). Unpooled 
result for the SGRQ score (Change in score at 12 months 3.35 
vs 4.69 with between group change of 2.21, 95% CI -2.86 to 
7.28; Mean score in 12 mos with MD -1.3, 95% CI -3.6 to 0.9;) 
showed no difference to inconclusive results comparing the 
self-management and the usual care group. In terms of 
breathless using the mMRC, 3 RCTs were included however, 
there was a difference in the manner of reporting of results 
(mean mMRC score at 9 months, change from baseline at 12 
months and median % improved at 12 months), hence these 
studies cannot be pooled. All 3 RCTs showed no difference 
in the intervention group versus the control group (mMRC 
score at 9 mos of 2.4 to 2.7 intervention group, 2.5 to 2.4 in 
usual care; Change in baseline score at 12 months of 0.28 
vs 0.08 and a change in between group difference of 0.21, 
95% CI of -0.09 to 0.5; Median, % improved at 12 months of 
1, 21.2% for intervention and 1, 18.2% for control).

Exercise Capacity

One (1) RCT reported the 6-minute walk distance result 
among its 192 subjects which shows inconclusive result 
(Adjusted Difference of 8.53, 95% CI -9.18 to 25.28).

Mortality (All-cause) 

This study included 5 RCTs which reported on all cause - 
mortality with a total of 1459 subjects with noted significant 
difference favoring self-management (RR 0.52 95% CI, 
0.27 to 0.99) over usual care. One study showed a trend 
favoring usual care due to the 5 deaths that occurred in 
the intervention group however this study emphasized 

that the cause of death was not considered related to the 
intervention (Figure 4).  

Lung Function

There was inconclusive result from the pooled studies from 
3 RCTs reporting FEV1 score (SMD 0.05, 95% CI -0.13, 0.23) 
and 2 RCTs reporting FEV1/FVC score (SMD 0.19, 95% CI 
-0.03, 0.42) (Figures 7 and 8).

Safety Outcomes

No data on the adverse events were reported other than 
exacerbations leading to ER visits and/or hospitalization 
and mortality, which were included as efficacy outcomes.

Of the 10 included RCTs, two 14-15 had high risk of bias 
due to selection, performance, detection and reporting bias 
(Table 3). There was also note of heterogeneity in reporting 
(i.e., exacerbation) and measurement (i.e., quality of life, 
healthcare utilization) of most of the outcomes causing 
inconsistency, imprecision, and indirectness. This directly 
affected the GRADE score resulting to an overall certainty 
of evidence being downgraded from Moderate to Low 
(Table 4).

DISCUSSION

This study systematically evaluated 10 RCTs on the 
effectiveness of utilizing a guided self-management utilizing 
a COPD action plan compared to usual care among stable 
COPD patients seen in the primary care setting. Though 
the latest review was done only in 2022,6 this study had a 
more updated pool of RCTs since the authors limited study 
inclusion to 2015 and disregarded older studies. Positive 
effects of COPD self-management intervention on the 
number of exacerbations were seen in 1 RCT reporting 
on the outcome of exacerbation leading to ER visit and 
pooled result for exacerbation leading to hospitalization. 
In addition, a trend toward benefit in the use of a self-
management intervention utilizing a COPD action plan was 
seen in the all-cause mortality. 

This study observed no difference in the health-related 
quality of life using the COPD and SGRQ scores and 
symptom improvement by using the mMRC breathlessness 
score. The authors determined that this could be possibly 
due to studies which measured this only included results 
in the short- to medium-term length (≤ 6 months up to 12 
months). There were no studies included which evaluated 
patients more than 12 months later. Despite the wide 
confidence interval, a visual representation in the forest plot 
showed a trend favoring self-management intervention 
compared to usual care. COPD related QoL may further 
improve when patients develop their self-management 
skills over time. Symptom improvement also did not show 
any beneficial effect and the authors owe this to the same 
deduction as with health related QoL. Also, since the data 
cannot be pooled because of the difference in the manner 
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of reporting of the results (one study recorded a change in 
baseline mMRC compared to 9 months, another compared 
a change in mMRC compared to 12 months and the other 
study reported a median score and a percent change from 
baseline), individual assessment of each study result was 
done. All the 3 studies did not meet the MCID of 1 to show 
a significant effect. It is possible that despite no significant 
effect in symptom improvement, patients were able to do 
more activity at the same level of breathlessness. 

This study observed inconclusive effect between self-
management interventions and usual care for exercise 
capacity and lung function. While some studies suggest that 
self-management programs, which typically encompass 
education, symptom monitoring and personalized action 
plans, can lead to modest improvements in exercise 
capacity and lung function, others have failed to establish a 
consistent and significant advantage over usual care. This 
lack of definitive findings could be attributed to variations in 
intervention designs, patient populations and the duration 
of follow up. It highlights the complexity of managing 
COPD, which involves multifaceted factors beyond self-
management alone. Consequently, more robust, and 
long-term studies are needed to elucidate the true impact 
of self-management interventions, helping healthcare 
practitioners and policymakers make informed decisions 
on the incorporation of these programs into routine COPD 
care.

A trend toward benefit can be seen in the pooled results 
for all-cause mortality using self-management intervention 
compared to usual care. Although there was 1 out of the 
5 included studies which favored usual care, the authors 
concluded that the cause of death of these 5 subjects in 
their study is considered not probably related to COPD. 

There are several limitations in the evidence included in 
this review. The studies included exhibits heterogeneity in 
intervention components and outcome measures making it 
challenging to synthesize the data cohesively. Moreover, the 
quality of included studies varies with some lacking rigorous 
methodology and reporting as seen in the studies of Bourne 
and Hernandez showing reporting bias. The limited long-
term follow-up data also restricts the assessment of the 
sustained impact of self-management interventions.

Although the findings did not show positive or benefit 
effects across all outcomes, the intervention of interest 
may still be recommended based on benefits on all-cause 
mortality. The implementation of guided self-management, 
particularly through the utilization of COPD action plan in 
primary care setting has profound implications across 
various facets of healthcare. In healthcare practice, it 
empowers patients with COPD to take an active role in 
managing their condition, leading to improved adherence 
to treatment plans, reduced exacerbations leading to 
hospitalization and decrease in all-cause mortality. 
Patients may also develop confidence in their activities 
of daily living and become more independent. It may 

probably improve quality of life in the long run if action 
plan adherence is good. This approach fosters a patient-
centered care model, promoting shared decision-making 
and better communication between patients and primary 
care physicians. In terms of policy, the integration of COPD 
action plan into primary care can result in cost savings by 
reducing hospital admission and emergency room visits if 
patients can self-manage their symptoms as long as it is 
reiterated in their action plan specifically when to call their 
doctor or go to the emergency department. It also aligns 
with the growing emphasis on preventive and community-
based care within healthcare policies. With the growing and 
updated beneficial evidence of self-management among 
stable COPD patients with the use of a COPD action plan, 
a training for primary care physicians and other healthcare 
support system is justified.

A randomized controlled trial utilizing the COPD action plan 
designed for Filipino COPD patients in the primary care 
setting may be done to refine and optimize its effectiveness 
and tailor fit it to our local setting. Researchers may explore 
the most effective means of patient education, technology-
based solutions, and the impact on long term outcomes, 
ultimately contributing to evidence-based guidelines that 
can further enhance COPD management in primary care 
settings. 

CONCLUSION

While there are positive effects on reducing exacerbations 
and potential trend towards decreased all-cause mortality, 
the evidence is inconclusive regarding improvements 
in health-related quality of life, symptom improvement, 
exercise capacity and lung function. The complexity of COPD 
management and variations in study designs contribute to 
this emphasizing the need for more robust, long-term studies 
to clarify the true impact of self-management interventions 
utilizing a COPD action plan. Nevertheless, implementation 
of guided self-management has significant implications 
for healthcare, cost savings and a patient-centered care 
model. It also underscores the necessity for further research 
to optimize self-management strategies, refine patient 
education and leverage technology to enhance COPD 
management in primary care setting. Since an action plan 
has been feasible among asthma patients, its role in COPD 
is expected to be beneficial as well. Overall, the findings 
support the integration of COPD action plan into primary 
care, calling for training and support healthcare providers 
in implementing and promoting self-management among 
stable COPD patients. 
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Aug 31, 2023 4 2

Google 
Scholar

"COPD" OR "Chronic Obstructive Pulmonary Disease" AND "self-management"; FILTER 2020-
2023, reviews Aug 31, 2023 67 9

Table 1. Search Strategy



Ti
tle

/A
ut

ho
r

St
ud

y 
de

si
gn

C
ou

nt
ry

N
um

be
r 

of
 

pa
tie

nt
s

P
op

ul
at

io
n

In
te

rv
en

tio
n 

G
ro

up
(s

)
C

on
tr

ol
O

ut
co

m
es

S
e

lf-
m

a
na

g
e

m
e

nt
 

p
ro

g
ra

m
m

e
 o

f 
a

ct
iv

it
y 

co
p

in
g

 a
nd

 e
d

uc
a

ti
o

n 
- 

S
P

A
C

E
 f

o
r 

C
O

P
D

 
(C

) 
- 

in
 p

ri
m

a
ry

 c
a

re
: a

 
p

ra
g

m
a

ti
c 

ra
nd

o
m

is
e

d
 

tr
ia

l

B
o

ur
ne

 e
t.

a
l. 

2
0

2
2

p
ro

sp
e

ct
iv

e
, 

si
ng

le
-b

lin
d

e
d

 
ra

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

U
ni

te
d

 
K

in
g

d
o

m
1

9
3

E
st

a
b

lis
he

d
 

C
O

P
D

 d
ia

g
no

si
s 

a
s 

d
e

fin
e

d
 b

y 
th

e
 G

O
L

D
 f

ro
m

 
se

ve
n 

g
e

ne
ra

l 
p

ra
ct

ic
e

s 
a

nd
 

ho
sp

it
a

ls

S
e

lf-
m

a
na

g
e

m
e

nt
 P

ro
g

ra
m

m
e

 
o

f 
A

ct
iv

it
y,

 C
o

p
in

g
 a

nd
 E

d
uc

a
-

ti
o

n 
(S

P
A

C
E

) 
fo

r 
C

O
P

D
 g

ro
up

-
b

a
se

d
 p

ro
g

ra
m

1
. 

E
d

uc
a

ti
o

n
2

. 
E

xe
rc

is
e

 t
ra

in
in

g
3

. 
S

tr
e

ss
 m

a
na

g
e

m
e

nt
4

. 
C

O
P

D
 a

ct
io

n 
p

la
n

U
su

a
l C

a
re

1
. C

he
ck

up
/r

e
vi

e
w

s
2

. N
o

 a
d

d
it

io
na

l c
a

re
 p

ro
vi

d
e

d
 

o
r 

re
m

o
ve

d
 f

ro
m

 c
ur

re
nt

 
a

cc
e

ss
3

. i
f 

p
ul

m
o

na
ry

 r
e

ha
b

ili
ta

ti
o

n 
w

ill
 b

e
 o

ff
e

re
d

, t
he

y 
w

ill
 n

o
t 

b
e

 d
e

ni
e

d
 a

cc
e

ss
, b

ut
 t

he
y 

w
ill

 n
o

t 
b

e
 in

cl
ud

e
d

 in
 t

he
 

fin
a

l a
na

ly
si

s
4

. n
o

 a
d

d
it

io
na

l a
d

vi
ce

, 
in

fo
rm

a
ti

o
n 

o
r 

re
co

m
m

e
nd

a
ti

o
ns

 w
ill

 b
e

 
p

ro
vi

d
e

d

P
ri

m
a

ry
 o

ut
co

m
e

: C
A

T
 s

co
re

S
e

co
nd

a
ry

 o
ut

co
m

e
: 

1
. B

ri
st

o
l C

O
P

D
 K

no
w

le
d

g
e

 
Q

ue
st

io
nn

a
ir

e
 (

B
C

K
Q

)
2

. E
ur

o
Q

o
L

 5
 d

im
e

ns
io

n
3

. C
hr

o
ni

c 
R

e
sp

ir
a

to
ry

 
Q

ue
st

io
nn

a
ir

e
 (

C
R

Q
)

4
. H

o
sp

it
a

l A
nx

ie
ty

 a
nd

 
D

e
p

re
ss

io
n 

S
ca

le
 (

H
A

D
S

)
5

. P
a

ti
e

nt
 A

ct
iv

a
ti

o
n 

M
e

a
su

re
 

(P
A

M
)

6
. I

S
W

T
7

. E
S

W
T

T
he

 im
p

a
ct

 o
f 

in
te

g
ra

te
d

 d
is

e
a

se
 

m
a

na
g

e
m

e
nt

 in
 h

ig
h-

ri
sk

 C
O

P
D

 p
a

ti
e

nt
s 

in
 

p
ri

m
a

ry
 c

a
re

F
e

rr
o

ne
 e

t.
 a

l. 
2

0
1

9

m
ul

ti
ce

nt
e

r 
ra

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

C
a

na
d

a
1

8
0

C
o

nf
ir

m
e

d
 C

O
P

D
 

fr
o

m
 8

 p
ri

m
a

ry
 

ca
re

 c
e

nt
e

rs

In
te

g
ra

te
d

 d
is

e
a

se
 m

a
na

g
e

m
e

nt
 

p
ro

g
ra

m
 b

y 
a

 c
e

rt
ifi

e
d

 
re

sp
ir

a
to

ry
 e

d
uc

a
to

r
1

. 
C

a
se

 m
a

na
g

e
m

e
nt

 
(g

e
ne

ra
l p

a
ti

e
nt

 s
up

p
o

rt
, 

e
d

uc
a

ti
o

n 
a

nd
 s

ki
lls

 
m

a
na

g
e

m
e

nt
 t

ra
in

in
g

, 
p

re
d

ni
so

ne
/a

nt
ib

io
ti

c 
p

re
sc

ri
p

ti
o

n 
fo

r 
e

xa
ce

rb
a

ti
o

n 
m

a
na

g
e

m
e

nt
, p

ro
vi

si
o

n 
o

f 
va

cc
in

a
ti

o
n,

 r
e

fe
rr

a
l t

o
 

he
a

lt
h 

p
ro

fe
ss

io
na

ls
 a

s 
ne

e
d

e
d

, s
m

o
ki

ng
 c

e
ss

a
ti

o
n 

co
un

se
lin

g
)

2
. 

E
d

uc
a

ti
o

n 
(C

O
P

D
, e

ne
rg

y 
co

ns
e

rv
a

ti
o

n,
 r

e
g

ul
a

r 
e

xe
rc

is
e

, n
ut

ri
ti

o
n,

 r
o

le
 a

nd
 

co
rr

e
ct

 u
se

 o
f 

m
e

d
ic

a
ti

o
ns

 
a

nd
 a

d
he

re
nc

e
, t

ra
ve

l 
p

la
nn

in
g

, a
d

va
nc

e
d

 c
a

re
/

e
nd

-o
f-

lif
e

 p
la

nn
in

g
)

3
. 

S
ki

lls
 t

ra
in

in
g

 (
se

lf-
m

a
na

g
e

m
e

nt
 e

d
uc

a
ti

o
n 

in
cl

ud
in

g
 e

xa
ce

rb
a

ti
o

n 
a

w
a

re
ne

ss
 m

a
na

g
e

m
e

nt
, 

a
ct

io
n 

p
la

n,
 in

ha
le

r 
d

e
vi

ce
 

te
ch

ni
q

ue
, c

o
p

in
g

 s
ki

lls
, 

b
re

a
th

in
g

 t
e

ch
ni

q
ue

s)

U
su

a
l c

a
re

D
e

liv
e

re
d

 a
cc

o
rd

in
g

 t
o

 n
o

rm
a

l 
p

ra
ct

ic
e

 p
a

tt
e

rn
s 

in
 t

he
 F

a
m

ily
 

H
e

a
lt

h 
T

e
a

m
s 

d
e

liv
e

re
d

 o
n 

a
s 

ne
e

d
e

d
 b

a
si

s 
o

r 
"n

e
e

d
s 

to
 b

e
 

a
ss

e
ss

e
d

" 
b

a
si

s
S

tu
d

y 
vi

si
ts

 (
no

 d
e

fin
e

d
 c

lin
ic

a
l 

in
te

rv
e

nt
io

n)
 f

o
r 

th
e

 p
ur

p
o

se
 

o
f 

m
e

a
su

ri
ng

 s
tu

d
y 

o
ut

co
m

e
s 

o
nl

y 
w

e
re

 s
ch

e
d

ul
e

d
 a

t 
th

e
 

sa
m

e
 in

te
rv

a
ls

 a
s 

th
e

 ID
M

 v
is

it
s 

(b
a

se
lin

e
, 3

, 6
, a

nd
 9

 m
o

nt
hs

 w
it

h 
th

e
 c

lo
se

-o
ut

 v
is

it
 a

t 
o

ne
 y

e
a

r

P
ri

m
a

ry
 o

ut
co

m
e

: C
A

T
 s

co
re

S
e

co
nd

a
ry

 o
ut

co
m

e
: 

1
. C

lin
ic

a
l C

O
P

D
 Q

ue
st

io
nn

a
ir

e
 

(C
C

Q
)

2
. C

O
P

D
 s

p
e

ci
fic

 k
no

w
le

d
g

e
 

q
ue

st
io

nn
a

ir
e

 (
B

ri
st

o
l 

kn
o

w
le

d
g

e
 q

ue
st

io
nn

a
ir

e
)

3
. A

ir
flo

w
 li

m
it

a
ti

o
n 

(F
E

V
1

 a
nd

 
F

E
V

1
/F

V
C

)
4

. p
ro

p
o

rt
io

n 
o

f 
p

a
ti

e
nt

s 
w

it
h 

C
O

P
D

 e
xa

ce
rb

a
ti

o
n

5
. p

ro
p

o
rt

io
n 

a
nd

 r
a

te
 o

f 
C

O
P

D
-r

e
la

te
d

 h
e

a
lt

h 
se

rv
ic

e
 

ut
ili

za
ti

o
n

E
ff

e
ct

iv
e

ne
ss

 o
f 

co
m

m
un

it
y-

b
a

se
d

 
in

te
g

ra
te

d
 c

a
re

 in
 f

ra
il 

C
O

P
D

 p
a

ti
e

nt
s

H
e

rn
a

nd
e

z 
e

t.
a

l. 
2

0
1

5

R
a

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

S
p

a
in

1
5

5
C

lin
ic

a
lly

 s
ta

b
le

 
C

O
P

D
 a

g
e

 4
5

 
a

nd
 a

b
o

ve
 w

it
h 

hi
st

o
ry

 o
f 

a
t 

le
a

st
 2

 h
o

sp
it

a
l 

a
d

m
is

si
o

n 
d

ue
 t

o
 s

e
ve

re
 

re
sp

ir
a

to
ry

 
e

xa
ce

rb
a

ti
o

ns
 

th
e

 p
a

st
 2

 
co

ns
e

cu
ti

ve
 

ye
a

rs

In
te

g
ra

te
d

 C
a

re
 w

hi
ch

 in
cl

ud
e

s
1

. p
a

ti
e

nt
's

 e
m

p
o

w
e

rm
e

nt
 

fo
r 

se
lf-

m
a

na
g

e
m

e
nt

 (
2

-h
 

e
d

uc
a

ti
o

na
l p

ro
g

ra
m

 -
 

kn
o

w
le

d
g

e
 o

f 
th

e
 d

is
e

a
se

, 
p

ha
rm

a
co

lo
g

ic
a

l a
nd

 n
o

n-
p

ha
rm

a
co

lo
g

ic
a

l t
re

a
tm

e
nt

, 
te

ch
ni

q
ue

s 
fo

r 
se

lf-
m

a
na

g
e

m
e

nt
 

o
f 

th
e

 d
is

e
a

se
 a

nd
 c

o
m

o
rb

id
 

co
nd

it
io

ns
, s

tr
a

te
g

ie
s 

to
 a

d
o

p
t 

w
it

h 
fu

tu
re

 e
xa

ce
rb

a
ti

o
ns

--
 

a
d

m
in

is
te

re
d

 b
y 

a
 r

e
sp

ir
a

to
ry

 
nu

rs
e

 f
o

llo
w

e
d

 b
y 

p
a

ti
e

nt
-

sp
e

ci
fic

 s
up

p
o

rt
 m

a
te

ri
a

l
2

. i
nd

iv
id

ua
liz

e
d

 c
a

re
 p

la
n 

(d
o

ne
 t

hr
o

ug
h 

o
ne

 jo
in

t 
vi

si
t 

o
f 

th
e

 s
p

e
ci

a
liz

e
d

 n
ur

se
 a

nd
 t

he
 

p
ri

m
a

ry
 c

a
re

 t
e

a
m

 a
t 

th
e

 p
a

ti
e

nt
 

ho
m

e
) 

in
cl

ud
in

g
 r

e
in

fo
rc

e
m

e
nt

 
o

f 
th

e
 lo

g
is

ti
cs

 f
o

r 
tr

e
a

tm
e

nt
 o

f 
co

m
o

rb
id

it
ie

s 
a

nd
 s

o
ci

a
l s

up
p

o
rt

3
. a

cc
e

ss
 t

o
 a

 c
a

ll 
ce

nt
e

r
4

. c
o

o
rd

in
a

ti
o

n 
b

e
tw

e
e

n 
th

e
 

le
ve

ls
 o

f 
ca

re

U
su

a
l c

a
re

C
o

nv
e

nt
io

na
l t

re
a

tm
e

nt
 b

e
in

g
 

m
a

na
g

e
d

 b
y 

th
e

ir
 p

hy
si

ci
a

n 
w

it
ho

ut
 a

ny
 s

up
p

o
rt

 f
ro

m
 

sp
e

ci
a

liz
e

d
 n

ur
se

s
V

is
it

s 
w

e
re

 u
su

a
lly

 s
ch

e
d

ul
e

d
 

e
ve

ry
 6

 m
o

nt
hs

 in
 t

he
 o

ut
p

a
ti

e
nt

 
cl

in
ic

P
ri

m
a

ry
 o

ut
co

m
e

:
N

um
b

e
r 

o
f 

ho
sp

it
a

liz
a

ti
o

ns
 a

nd
 

E
D

 v
is

it
S

e
co

nd
a

ry
 o

ut
co

m
e

:
1

. 
S

m
o

ki
ng

 s
ta

tu
s

2
. 

S
G

R
Q

 S
co

re
3

. 
m

M
R

C
 d

ys
p

ne
a

 s
ca

le
4

. 
H

o
sp

it
a

l A
nx

ie
ty

 a
nd

 
D

e
p

re
ss

io
n 

S
ca

le
5

. 
C

O
P

D
 k

no
w

le
d

g
e

 a
nd

 s
e

lf-
m

a
na

g
e

m
e

nt
 s

co
re

6
. 

L
a

w
to

n 
in

d
e

x 
fo

r 
p

e
rf

o
rm

a
nc

e
 o

f 
A

D
L

7
. 

C
O

P
D

 t
re

a
tm

e
nt

 (
L

T
O

T
, 

va
cc

in
a

ti
o

n,
 m

e
d

ic
a

ti
o

ns
)

S
e

lf-
m

a
na

g
e

m
e

nt
 

o
f 

p
a

ti
e

nt
s 

w
it

h 
m

ild
 

C
O

P
D

 in
 p

ri
m

a
ry

 c
a

re

Jo
lly

 e
t.

a
l. 

2
0

1
8

ra
nd

o
m

iz
e

d
 c

o
n-

tr
o

lle
d

 t
ri

a
l

E
ng

la
nd

5
7

7
P

ri
m

a
ry

 c
a

re
 

C
O

P
D

 r
e

g
is

te
rs

 
w

it
h 

m
M

R
C

 s
co

re
 

o
f 

1
 o

r 
2

1
. 

te
le

p
ho

ne
 h

e
a

lt
h 

co
a

ch
in

g
 

in
te

rv
e

nt
io

n 
b

y 
a

 n
ur

se
 

w
hi

ch
 in

cl
ud

e
s 

m
e

d
ic

a
ti

o
n 

m
a

na
g

e
m

e
nt

, s
m

o
ki

ng
 

ce
ss

a
ti

o
n,

 in
cr

e
a

si
ng

 
p

hy
si

ca
l a

ct
iv

it
ie

s,
 a

ct
io

n 
p

la
nn

in
g

, s
e

tt
in

g
 o

f 
ne

w
 

g
o

a
ls

 a
nd

 d
is

cu
ss

io
n 

o
f 

b
a

rr
ie

rs
 t

o
 a

ch
ie

vi
ng

 g
o

a
ls

2
. 

us
e

 o
f 

p
e

d
o

m
e

te
r

3
. 

se
lf-

m
o

ni
to

ri
ng

 d
ia

ry

U
su

a
l c

a
re

 
R

e
ce

iv
e

d
 a

 1
3

-p
a

g
e

 le
a

fle
t 

w
hi

ch
 in

cl
ud

e
s 

th
e

 d
e

fin
it

io
n 

o
f 

C
O

P
D

, a
d

e
ta

ile
d

 d
e

sc
ri

p
ti

o
n 

o
f 

a
ss

o
ci

a
te

d
 s

ym
p

to
m

s,
 h

o
w

 t
he

ill
ne

ss
 c

a
n 

b
e

 m
a

na
g

e
d

 w
it

h 
th

e
 

us
e

 o
f 

in
ha

le
rs

, h
o

w
 t

o
tr

e
a

t 
e

xa
ce

rb
a

ti
o

ns
, a

nd
 d

e
ta

ils
 

o
f 

o
th

e
r 

re
so

ur
ce

s 
(e

.g
.,

B
ri

ti
sh

 L
un

g
 F

o
un

d
a

ti
o

n 
a

nd
 

N
H

S
 S

m
o

ke
 f

re
e

)

p
ri

m
a

ry
 o

ut
co

m
e

: S
G

R
Q

-C
 a

t 
1

2
 

m
o

nt
hs

se
co

nd
a

ry
 o

ut
co

m
e

s:
1

. m
M

R
C

2
. s

e
lf-

re
p

o
rt

e
d

 p
hy

si
ca

l 
a

ct
iv

it
y 

(In
te

rn
a

ti
o

na
l 

p
hy

si
ca

l a
ct

iv
it

y 
q

ue
st

io
nn

a
ir

e
)

3
.  

p
sy

ch
o

lo
g

ic
a

l m
o

rb
id

it
y 

(H
o

sp
it

a
l a

nx
ie

ty
 a

nd
 

d
e

p
re

ss
io

n 
sc

a
le

)
4

. S
ta

nf
o

rd
 s

e
lf-

e
ff

ic
a

cy
 s

ca
le

5
. E

ur
o

Q
o

L
 5

 d
im

e
ns

io
ns

6
. S

Q
R

Q
-C

 a
t 

6
 m

o
nt

hs
7

. s
m

o
ki

ng
 c

e
ss

a
ti

o
n 

ra
te

8
. p

hy
si

ca
l a

ct
iv

it
y 

m
e

a
su

re
m

e
nt

 u
si

ng
 

G
E

N
E

a
ct

iv
 a

cc
e

le
ro

m
e

te
r

R
a

nd
o

m
iz

e
d

 
C

o
nt

ro
lle

d
 T

ri
a

l o
f 

H
e

a
lt

h 
C

o
a

ch
in

g
 f

o
r 

V
ul

ne
ra

b
le

P
a

ti
e

nt
s 

w
it

h 
C

hr
o

ni
c 

O
b

st
ru

ct
iv

e
 

P
ul

m
o

na
ry

 D
is

e
a

se

T
ho

m
 2

0
1

8
 

R
a

nd
o

m
iz

e
d

 
C

o
nt

ro
l T

ri
a

l 
U

S
A

 
1

9
2

se
e

n 
a

t 
le

a
st

 
o

nc
e

 in
 t

he
 p

a
st

 
1

2
 m

o
nt

hs
, w

e
re

 
a

g
e

 4
0

 y
e

a
rs

 o
r 

o
ld

e
r

sp
o

ke
 S

p
a

ni
sh

 o
r 

E
ng

lis
h,

 a
nd

 h
a

d
 

a
t 

le
a

st
m

o
d

e
ra

te
 C

O
P

D

he
a

lt
h 

co
a

ch
in

g
 f

o
r 

9
 m

o
nt

hs
p

ho
ne

 c
he

ck
-i

n 
ca

ll 
a

t 
le

a
st

 
e

ve
ry

 3
 w

e
e

ks
, i

nc
lu

d
in

g
 w

it
hi

n 
2

 
w

e
e

ks
 a

ft
e

r 
e

a
ch

 m
e

d
ic

a
l v

is
it

R
o

ut
in

e
 v

is
it

s 
w

it
h 

p
ri

m
a

ry
 c

a
re

 
p

ro
vi

d
e

r
o

ve
ra

ll 
C

O
P

D
-r

e
la

te
d

 q
ua

lit
y 

o
f 

lif
e

 
m

in
im

a
l c

lin
ic

a
lly

 im
p

o
rt

a
nt

 
d

iff
e

re
nc

e
[M

C
ID

], 
1

.0
) 

C
hr

o
ni

c 
R

e
sp

ir
a

to
ry

 D
is

e
a

se
 

Q
ue

st
io

nn
a

ir
e

6
M

W
D

N
um

b
e

r 
o

f 
e

xa
ce

rb
a

ti
o

ns
 

Volume 12 No. 1 | June 2024 65 

Ta
bl

e 
2.

 C
ha

ra
ct

er
is

tic
s 

of
 In

cl
ud

ed
 S

tu
di

es



E
ff

e
ct

iv
e

ne
ss

 o
f 

co
m

m
un

it
y-

b
a

se
d

 
in

te
g

ra
te

d
 c

a
re

 in
 f

ra
il 

C
O

P
D

 p
a

ti
e

nt
s

H
e

rn
a

nd
e

z 
e

t.
a

l. 
2

0
1

5

R
a

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

S
p

a
in

1
5

5
C

lin
ic

a
lly

 s
ta

b
le

 
C

O
P

D
 a

g
e

 4
5

 
a

nd
 a

b
o

ve
 w

it
h 

hi
st

o
ry

 o
f 

a
t 

le
a

st
 2

 h
o

sp
it

a
l 

a
d

m
is

si
o

n 
d

ue
 t

o
 s

e
ve

re
 

re
sp

ir
a

to
ry

 
e

xa
ce

rb
a

ti
o

ns
 

th
e

 p
a

st
 2

 
co

ns
e

cu
ti

ve
 

ye
a

rs

In
te

g
ra

te
d

 C
a

re
 w

hi
ch

 in
cl

ud
e

s
1

. p
a

ti
e

nt
's

 e
m

p
o

w
e

rm
e

nt
 

fo
r 

se
lf-

m
a

na
g

e
m

e
nt

 (
2

-h
 

e
d

uc
a

ti
o

na
l p

ro
g

ra
m

 -
 

kn
o

w
le

d
g

e
 o

f 
th

e
 d

is
e

a
se

, 
p

ha
rm

a
co

lo
g

ic
a

l a
nd

 n
o

n-
p

ha
rm

a
co

lo
g

ic
a

l t
re

a
tm

e
nt

, 
te

ch
ni

q
ue

s 
fo

r 
se

lf-
m

a
na

g
e

m
e

nt
 

o
f 

th
e

 d
is

e
a

se
 a

nd
 c

o
m

o
rb

id
 

co
nd

it
io

ns
, s

tr
a

te
g

ie
s 

to
 a

d
o

p
t 

w
it

h 
fu

tu
re

 e
xa

ce
rb

a
ti

o
ns

--
 

a
d

m
in

is
te

re
d

 b
y 

a
 r

e
sp

ir
a

to
ry

 
nu

rs
e

 f
o

llo
w

e
d

 b
y 

p
a

ti
e

nt
-

sp
e

ci
fic

 s
up

p
o

rt
 m

a
te

ri
a

l
2

. i
nd

iv
id

ua
liz

e
d

 c
a

re
 p

la
n 

(d
o

ne
 t

hr
o

ug
h 

o
ne

 jo
in

t 
vi

si
t 

o
f 

th
e

 s
p

e
ci

a
liz

e
d

 n
ur

se
 a

nd
 t

he
 

p
ri

m
a

ry
 c

a
re

 t
e

a
m

 a
t 

th
e

 p
a

ti
e

nt
 

ho
m

e
) 

in
cl

ud
in

g
 r

e
in

fo
rc

e
m

e
nt

 
o

f 
th

e
 lo

g
is

ti
cs

 f
o

r 
tr

e
a

tm
e

nt
 o

f 
co

m
o

rb
id

it
ie

s 
a

nd
 s

o
ci

a
l s

up
p

o
rt

3
. a

cc
e

ss
 t

o
 a

 c
a

ll 
ce

nt
e

r
4

. c
o

o
rd

in
a

ti
o

n 
b

e
tw

e
e

n 
th

e
 

le
ve

ls
 o

f 
ca

re

U
su

a
l c

a
re

C
o

nv
e

nt
io

na
l t

re
a

tm
e

nt
 b

e
in

g
 

m
a

na
g

e
d

 b
y 

th
e

ir
 p

hy
si

ci
a

n 
w

it
ho

ut
 a

ny
 s

up
p

o
rt

 f
ro

m
 

sp
e

ci
a

liz
e

d
 n

ur
se

s
V

is
it

s 
w

e
re

 u
su

a
lly

 s
ch

e
d

ul
e

d
 

e
ve

ry
 6

 m
o

nt
hs

 in
 t

he
 o

ut
p

a
ti

e
nt

 
cl

in
ic

P
ri

m
a

ry
 o

ut
co

m
e

:
N

um
b

e
r 

o
f 

ho
sp

it
a

liz
a

ti
o

ns
 a

nd
 

E
D

 v
is

it
S

e
co

nd
a

ry
 o

ut
co

m
e

:
1

. 
S

m
o

ki
ng

 s
ta

tu
s

2
. 

S
G

R
Q

 S
co

re
3

. 
m

M
R

C
 d

ys
p

ne
a

 s
ca

le
4

. 
H

o
sp

it
a

l A
nx

ie
ty

 a
nd

 
D

e
p

re
ss

io
n 

S
ca

le
5

. 
C

O
P

D
 k

no
w

le
d

g
e

 a
nd

 s
e

lf-
m

a
na

g
e

m
e

nt
 s

co
re

6
. 

L
a

w
to

n 
in

d
e

x 
fo

r 
p

e
rf

o
rm

a
nc

e
 o

f 
A

D
L

7
. 

C
O

P
D

 t
re

a
tm

e
nt

 (
L

T
O

T
, 

va
cc

in
a

ti
o

n,
 m

e
d

ic
a

ti
o

ns
)

S
e

lf-
m

a
na

g
e

m
e

nt
 

o
f 

p
a

ti
e

nt
s 

w
it

h 
m

ild
 

C
O

P
D

 in
 p

ri
m

a
ry

 c
a

re

Jo
lly

 e
t.

a
l. 

2
0

1
8

ra
nd

o
m

iz
e

d
 c

o
n-

tr
o

lle
d

 t
ri

a
l

E
ng

la
nd

5
7

7
P

ri
m

a
ry

 c
a

re
 

C
O

P
D

 r
e

g
is

te
rs

 
w

it
h 

m
M

R
C

 s
co

re
 

o
f 

1
 o

r 
2

1
. 

te
le

p
ho

ne
 h

e
a

lt
h 

co
a

ch
in

g
 

in
te

rv
e

nt
io

n 
b

y 
a

 n
ur

se
 

w
hi

ch
 in

cl
ud

e
s 

m
e

d
ic

a
ti

o
n 

m
a

na
g

e
m

e
nt

, s
m

o
ki

ng
 

ce
ss

a
ti

o
n,

 in
cr

e
a

si
ng

 
p

hy
si

ca
l a

ct
iv

it
ie

s,
 a

ct
io

n 
p

la
nn

in
g

, s
e

tt
in

g
 o

f 
ne

w
 

g
o

a
ls

 a
nd

 d
is

cu
ss

io
n 

o
f 

b
a

rr
ie

rs
 t

o
 a

ch
ie

vi
ng

 g
o

a
ls

2
. 

us
e

 o
f 

p
e

d
o

m
e

te
r

3
. 

se
lf-

m
o

ni
to

ri
ng

 d
ia

ry

U
su

a
l c

a
re

 
R

e
ce

iv
e

d
 a

 1
3

-p
a

g
e

 le
a

fle
t 

w
hi

ch
 in

cl
ud

e
s 

th
e

 d
e

fin
it

io
n 

o
f 

C
O

P
D

, a
d

e
ta

ile
d

 d
e

sc
ri

p
ti

o
n 

o
f 

a
ss

o
ci

a
te

d
 s

ym
p

to
m

s,
 h

o
w

 t
he

ill
ne

ss
 c

a
n 

b
e

 m
a

na
g

e
d

 w
it

h 
th

e
 

us
e

 o
f 

in
ha

le
rs

, h
o

w
 t

o
tr

e
a

t 
e

xa
ce

rb
a

ti
o

ns
, a

nd
 d

e
ta

ils
 

o
f 

o
th

e
r 

re
so

ur
ce

s 
(e

.g
.,

B
ri

ti
sh

 L
un

g
 F

o
un

d
a

ti
o

n 
a

nd
 

N
H

S
 S

m
o

ke
 f

re
e

)

p
ri

m
a

ry
 o

ut
co

m
e

: S
G

R
Q

-C
 a

t 
1

2
 

m
o

nt
hs

se
co

nd
a

ry
 o

ut
co

m
e

s:
1

. m
M

R
C

2
. s

e
lf-

re
p

o
rt

e
d

 p
hy

si
ca

l 
a

ct
iv

it
y 

(In
te

rn
a

ti
o

na
l 

p
hy

si
ca

l a
ct

iv
it

y 
q

ue
st

io
nn

a
ir

e
)

3
.  

p
sy

ch
o

lo
g

ic
a

l m
o

rb
id

it
y 

(H
o

sp
it

a
l a

nx
ie

ty
 a

nd
 

d
e

p
re

ss
io

n 
sc

a
le

)
4

. S
ta

nf
o

rd
 s

e
lf-

e
ff

ic
a

cy
 s

ca
le

5
. E

ur
o

Q
o

L
 5

 d
im

e
ns

io
ns

6
. S

Q
R

Q
-C

 a
t 

6
 m

o
nt

hs
7

. s
m

o
ki

ng
 c

e
ss

a
ti

o
n 

ra
te

8
. p

hy
si

ca
l a

ct
iv

it
y 

m
e

a
su

re
m

e
nt

 u
si

ng
 

G
E

N
E

a
ct

iv
 a

cc
e

le
ro

m
e

te
r

R
a

nd
o

m
iz

e
d

 
C

o
nt

ro
lle

d
 T

ri
a

l o
f 

H
e

a
lt

h 
C

o
a

ch
in

g
 f

o
r 

V
ul

ne
ra

b
le

P
a

ti
e

nt
s 

w
it

h 
C

hr
o

ni
c 

O
b

st
ru

ct
iv

e
 

P
ul

m
o

na
ry

 D
is

e
a

se

T
ho

m
 2

0
1

8
 

R
a

nd
o

m
iz

e
d

 
C

o
nt

ro
l T

ri
a

l 
U

S
A

 
1

9
2

se
e

n 
a

t 
le

a
st

 
o

nc
e

 in
 t

he
 p

a
st

 
1

2
 m

o
nt

hs
, w

e
re

 
a

g
e

 4
0

 y
e

a
rs

 o
r 

o
ld

e
r

sp
o

ke
 S

p
a

ni
sh

 o
r 

E
ng

lis
h,

 a
nd

 h
a

d
 

a
t 

le
a

st
m

o
d

e
ra

te
 C

O
P

D

he
a

lt
h 

co
a

ch
in

g
 f

o
r 

9
 m

o
nt

hs
p

ho
ne

 c
he

ck
-i

n 
ca

ll 
a

t 
le

a
st

 
e

ve
ry

 3
 w

e
e

ks
, i

nc
lu

d
in

g
 w

it
hi

n 
2

 
w

e
e

ks
 a

ft
e

r 
e

a
ch

 m
e

d
ic

a
l v

is
it

R
o

ut
in

e
 v

is
it

s 
w

it
h 

p
ri

m
a

ry
 c

a
re

 
p

ro
vi

d
e

r
o

ve
ra

ll 
C

O
P

D
-r

e
la

te
d

 q
ua

lit
y 

o
f 

lif
e

 
m

in
im

a
l c

lin
ic

a
lly

 im
p

o
rt

a
nt

 
d

iff
e

re
nc

e
[M

C
ID

], 
1

.0
) 

C
hr

o
ni

c 
R

e
sp

ir
a

to
ry

 D
is

e
a

se
 

Q
ue

st
io

nn
a

ir
e

6
M

W
D

N
um

b
e

r 
o

f 
e

xa
ce

rb
a

ti
o

ns
 

Ti
tle

/A
ut

ho
r

St
ud

y 
de

si
gn

C
ou

nt
ry

N
um

be
r 

of
 

pa
tie

nt
s

P
op

ul
at

io
n

In
te

rv
en

tio
n 

G
ro

up
(s

)
C

on
tr

ol
O

ut
co

m
es

S
e

lf-
m

a
na

g
e

m
e

nt
 

p
ro

g
ra

m
m

e
 o

f 
a

ct
iv

it
y 

co
p

in
g

 a
nd

 e
d

uc
a

ti
o

n 
- 

S
P

A
C

E
 f

o
r 

C
O

P
D

 
(C

) 
- 

in
 p

ri
m

a
ry

 c
a

re
: a

 
p

ra
g

m
a

ti
c 

ra
nd

o
m

is
e

d
 

tr
ia

l

B
o

ur
ne

 e
t.

a
l. 

2
0

2
2

p
ro

sp
e

ct
iv

e
, 

si
ng

le
-b

lin
d

e
d

 
ra

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

U
ni

te
d

 
K

in
g

d
o

m
1

9
3

E
st

a
b

lis
he

d
 

C
O

P
D

 d
ia

g
no

si
s 

a
s 

d
e

fin
e

d
 b

y 
th

e
 G

O
L

D
 f

ro
m

 
se

ve
n 

g
e

ne
ra

l 
p

ra
ct

ic
e

s 
a

nd
 

ho
sp

it
a

ls

S
e

lf-
m

a
na

g
e

m
e

nt
 P

ro
g

ra
m

m
e

 
o

f 
A

ct
iv

it
y,

 C
o

p
in

g
 a

nd
 E

d
uc

a
-

ti
o

n 
(S

P
A

C
E

) 
fo

r 
C

O
P

D
 g

ro
up

-
b

a
se

d
 p

ro
g

ra
m

1
. 

E
d

uc
a

ti
o

n
2

. 
E

xe
rc

is
e

 t
ra

in
in

g
3

. 
S

tr
e

ss
 m

a
na

g
e

m
e

nt
4

. 
C

O
P

D
 a

ct
io

n 
p

la
n

U
su

a
l C

a
re

1
. C

he
ck

up
/r

e
vi

e
w

s
2

. N
o

 a
d

d
it

io
na

l c
a

re
 p

ro
vi

d
e

d
 

o
r 

re
m

o
ve

d
 f

ro
m

 c
ur

re
nt

 
a

cc
e

ss
3

. i
f 

p
ul

m
o

na
ry

 r
e

ha
b

ili
ta

ti
o

n 
w

ill
 b

e
 o

ff
e

re
d

, t
he

y 
w

ill
 n

o
t 

b
e

 d
e

ni
e

d
 a

cc
e

ss
, b

ut
 t

he
y 

w
ill

 n
o

t 
b

e
 in

cl
ud

e
d

 in
 t

he
 

fin
a

l a
na

ly
si

s
4

. n
o

 a
d

d
it

io
na

l a
d

vi
ce

, 
in

fo
rm

a
ti

o
n 

o
r 

re
co

m
m

e
nd

a
ti

o
ns

 w
ill

 b
e

 
p

ro
vi

d
e

d

P
ri

m
a

ry
 o

ut
co

m
e

: C
A

T
 s

co
re

S
e

co
nd

a
ry

 o
ut

co
m

e
: 

1
. B

ri
st

o
l C

O
P

D
 K

no
w

le
d

g
e

 
Q

ue
st

io
nn

a
ir

e
 (

B
C

K
Q

)
2

. E
ur

o
Q

o
L

 5
 d

im
e

ns
io

n
3

. C
hr

o
ni

c 
R

e
sp

ir
a

to
ry

 
Q

ue
st

io
nn

a
ir

e
 (

C
R

Q
)

4
. H

o
sp

it
a

l A
nx

ie
ty

 a
nd

 
D

e
p

re
ss

io
n 

S
ca

le
 (

H
A

D
S

)
5

. P
a

ti
e

nt
 A

ct
iv

a
ti

o
n 

M
e

a
su

re
 

(P
A

M
)

6
. I

S
W

T
7

. E
S

W
T

T
he

 im
p

a
ct

 o
f 

in
te

g
ra

te
d

 d
is

e
a

se
 

m
a

na
g

e
m

e
nt

 in
 h

ig
h-

ri
sk

 C
O

P
D

 p
a

ti
e

nt
s 

in
 

p
ri

m
a

ry
 c

a
re

F
e

rr
o

ne
 e

t.
 a

l. 
2

0
1

9

m
ul

ti
ce

nt
e

r 
ra

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

C
a

na
d

a
1

8
0

C
o

nf
ir

m
e

d
 C

O
P

D
 

fr
o

m
 8

 p
ri

m
a

ry
 

ca
re

 c
e

nt
e

rs

In
te

g
ra

te
d

 d
is

e
a

se
 m

a
na

g
e

m
e

nt
 

p
ro

g
ra

m
 b

y 
a

 c
e

rt
ifi

e
d

 
re

sp
ir

a
to

ry
 e

d
uc

a
to

r
1

. 
C

a
se

 m
a

na
g

e
m

e
nt

 
(g

e
ne

ra
l p

a
ti

e
nt

 s
up

p
o

rt
, 

e
d

uc
a

ti
o

n 
a

nd
 s

ki
lls

 
m

a
na

g
e

m
e

nt
 t

ra
in

in
g

, 
p

re
d

ni
so

ne
/a

nt
ib

io
ti

c 
p

re
sc

ri
p

ti
o

n 
fo

r 
e

xa
ce

rb
a

ti
o

n 
m

a
na

g
e

m
e

nt
, p

ro
vi

si
o

n 
o

f 
va

cc
in

a
ti

o
n,

 r
e

fe
rr

a
l t

o
 

he
a

lt
h 

p
ro

fe
ss

io
na

ls
 a

s 
ne

e
d

e
d

, s
m

o
ki

ng
 c

e
ss

a
ti

o
n 

co
un

se
lin

g
)

2
. 

E
d

uc
a

ti
o

n 
(C

O
P

D
, e

ne
rg

y 
co

ns
e

rv
a

ti
o

n,
 r

e
g

ul
a

r 
e

xe
rc

is
e

, n
ut

ri
ti

o
n,

 r
o

le
 a

nd
 

co
rr

e
ct

 u
se

 o
f 

m
e

d
ic

a
ti

o
ns

 
a

nd
 a

d
he

re
nc

e
, t

ra
ve

l 
p

la
nn

in
g

, a
d

va
nc

e
d

 c
a

re
/

e
nd

-o
f-

lif
e

 p
la

nn
in

g
)

3
. 

S
ki

lls
 t

ra
in

in
g

 (
se

lf-
m

a
na

g
e

m
e

nt
 e

d
uc

a
ti

o
n 

in
cl

ud
in

g
 e

xa
ce

rb
a

ti
o

n 
a

w
a

re
ne

ss
 m

a
na

g
e

m
e

nt
, 

a
ct

io
n 

p
la

n,
 in

ha
le

r 
d

e
vi

ce
 

te
ch

ni
q

ue
, c

o
p

in
g

 s
ki

lls
, 

b
re

a
th

in
g

 t
e

ch
ni

q
ue

s)

U
su

a
l c

a
re

D
e

liv
e

re
d

 a
cc

o
rd

in
g

 t
o

 n
o

rm
a

l 
p

ra
ct

ic
e

 p
a

tt
e

rn
s 

in
 t

he
 F

a
m

ily
 

H
e

a
lt

h 
T

e
a

m
s 

d
e

liv
e

re
d

 o
n 

a
s 

ne
e

d
e

d
 b

a
si

s 
o

r 
"n

e
e

d
s 

to
 b

e
 

a
ss

e
ss

e
d

" 
b

a
si

s
S

tu
d

y 
vi

si
ts

 (
no

 d
e

fin
e

d
 c

lin
ic

a
l 

in
te

rv
e

nt
io

n)
 f

o
r 

th
e

 p
ur

p
o

se
 

o
f 

m
e

a
su

ri
ng

 s
tu

d
y 

o
ut

co
m

e
s 

o
nl

y 
w

e
re

 s
ch

e
d

ul
e

d
 a

t 
th

e
 

sa
m

e
 in

te
rv

a
ls

 a
s 

th
e

 ID
M

 v
is

it
s 

(b
a

se
lin

e
, 3

, 6
, a

nd
 9

 m
o

nt
hs

 w
it

h 
th

e
 c

lo
se

-o
ut

 v
is

it
 a

t 
o

ne
 y

e
a

r

P
ri

m
a

ry
 o

ut
co

m
e

: C
A

T
 s

co
re

S
e

co
nd

a
ry

 o
ut

co
m

e
: 

1
. C

lin
ic

a
l C

O
P

D
 Q

ue
st

io
nn

a
ir

e
 

(C
C

Q
)

2
. C

O
P

D
 s

p
e

ci
fic

 k
no

w
le

d
g

e
 

q
ue

st
io

nn
a

ir
e

 (
B

ri
st

o
l 

kn
o

w
le

d
g

e
 q

ue
st

io
nn

a
ir

e
)

3
. A

ir
flo

w
 li

m
it

a
ti

o
n 

(F
E

V
1

 a
nd

 
F

E
V

1
/F

V
C

)
4

. p
ro

p
o

rt
io

n 
o

f 
p

a
ti

e
nt

s 
w

it
h 

C
O

P
D

 e
xa

ce
rb

a
ti

o
n

5
. p

ro
p

o
rt

io
n 

a
nd

 r
a

te
 o

f 
C

O
P

D
-r

e
la

te
d

 h
e

a
lt

h 
se

rv
ic

e
 

ut
ili

za
ti

o
n

E
ff

ic
a

cy
 o

f 
a

 s
e

lf-
m

a
na

g
e

m
e

nt
 p

la
n 

in
 e

xa
ce

rb
a

ti
o

ns
 

fo
r 

p
a

ti
e

nt
s 

w
it

h 
a

d
va

nc
e

d
 C

O
P

D

S
a

nc
he

z 
N

ie
to

 2
0

1
6

 

C
o

nt
ro

lle
d

, 
ra

nd
o

m
iz

e
d

, 
p

a
ra

lle
l-

g
ro

up
, 

si
ng

le
-b

lin
d

 s
tu

d
y 

w
it

h 
fo

llo
w

-u
p

 o
f 

1
 y

e
a

r

S
p

a
in

 
9

6
S

ta
b

le
 C

O
P

D
 

p
a

ti
e

nt
s 

S
M

P
-C

O
P

D
,

g
ro

up
 e

d
uc

a
ti

o
n 

se
ss

io
n 

o
n 

th
e

 m
a

in
 c

ha
ra

ct
e

ri
st

ic
s 

o
f 

th
e

 d
is

e
a

se
, a

n 
in

d
iv

id
ua

l 
tr

a
in

in
g

 s
e

ss
io

n,
 o

n 
in

ha
la

ti
o

n 
te

ch
ni

q
ue

s 
a

cc
o

rd
in

g
 t

o
 t

he
 

d
e

vi
ce

s 
in

d
ic

a
te

d
 f

o
r 

e
a

ch
 

p
a

ti
e

nt
, a

nd
 a

n 
a

ct
io

n 
p

la
n 

w
it

h 
w

ri
tt

e
n 

m
a

te
ri

a
l c

o
ns

is
ti

ng
 

o
f 

co
lo

r-
co

d
e

d
 s

he
e

ts
 w

it
h 

tr
e

a
tm

e
nt

 in
st

ru
ct

io
ns

 f
o

r 
th

e
 s

ta
b

le
 p

e
ri

o
d

s,
 in

cl
ud

in
g

 
re

co
m

m
e

nd
a

ti
o

ns
 f

o
r 

p
hy

si
ca

l e
xe

rc
is

e
 (

g
re

e
n)

 a
nd

 
e

xa
ce

rb
a

ti
o

ns
 (

o
ra

ng
e

)

R
o

ut
in

e
 c

a
re

 a
nd

 u
su

a
l v

is
it

s
C

A
T

 
m

M
R

C
 d

ys
p

ne
a

 s
ca

le
 

no
 o

f 
e

xa
ce

rb
a

ti
o

ns
, 

g
lu

co
co

rt
ic

o
id

, a
nd

 a
nt

ib
io

ti
c 

us
e

https://lcp.gov.ph/66 



E
ff

ic
a

cy
 o

f 
a

 s
e

lf-
m

a
na

g
e

m
e

nt
 p

la
n 

in
 e

xa
ce

rb
a

ti
o

ns
 

fo
r 

p
a

ti
e

nt
s 

w
it

h 
a

d
va

nc
e

d
 C

O
P

D

S
a

nc
he

z 
N

ie
to

 2
0

1
6

 

C
o

nt
ro

lle
d

, 
ra

nd
o

m
iz

e
d

, 
p

a
ra

lle
l-

g
ro

up
, 

si
ng

le
-b

lin
d

 s
tu

d
y 

w
it

h 
fo

llo
w

-u
p

 o
f 

1
 y

e
a

r

S
p

a
in

 
9

6
S

ta
b

le
 C

O
P

D
 

p
a

ti
e

nt
s 

S
M

P
-C

O
P

D
,

g
ro

up
 e

d
uc

a
ti

o
n 

se
ss

io
n 

o
n 

th
e

 m
a

in
 c

ha
ra

ct
e

ri
st

ic
s 

o
f 

th
e

 d
is

e
a

se
, a

n 
in

d
iv

id
ua

l 
tr

a
in

in
g

 s
e

ss
io

n,
 o

n 
in

ha
la

ti
o

n 
te

ch
ni

q
ue

s 
a

cc
o

rd
in

g
 t

o
 t

he
 

d
e

vi
ce

s 
in

d
ic

a
te

d
 f

o
r 

e
a

ch
 

p
a

ti
e

nt
, a

nd
 a

n 
a

ct
io

n 
p

la
n 

w
it

h 
w

ri
tt

e
n 

m
a

te
ri

a
l c

o
ns

is
ti

ng
 

o
f 

co
lo

r-
co

d
e

d
 s

he
e

ts
 w

it
h 

tr
e

a
tm

e
nt

 in
st

ru
ct

io
ns

 f
o

r 
th

e
 s

ta
b

le
 p

e
ri

o
d

s,
 in

cl
ud

in
g

 
re

co
m

m
e

nd
a

ti
o

ns
 f

o
r 

p
hy

si
ca

l e
xe

rc
is

e
 (

g
re

e
n)

 a
nd

 
e

xa
ce

rb
a

ti
o

ns
 (

o
ra

ng
e

)

R
o

ut
in

e
 c

a
re

 a
nd

 u
su

a
l v

is
it

s
C

A
T

 
m

M
R

C
 d

ys
p

ne
a

 s
ca

le
 

no
 o

f 
e

xa
ce

rb
a

ti
o

ns
, 

g
lu

co
co

rt
ic

o
id

, a
nd

 a
nt

ib
io

ti
c 

us
e

Ti
tle

/A
ut

ho
r

St
ud

y 
de

si
gn

C
ou

nt
ry

N
um

be
r 

of
 

pa
tie

nt
s

P
op

ul
at

io
n

In
te

rv
en

tio
n 

G
ro

up
(s

)
C

on
tr

ol
O

ut
co

m
es

S
e

lf-
m

a
na

g
e

m
e

nt
 

p
ro

g
ra

m
m

e
 o

f 
a

ct
iv

it
y 

co
p

in
g

 a
nd

 e
d

uc
a

ti
o

n 
- 

S
P

A
C

E
 f

o
r 

C
O

P
D

 
(C

) 
- 

in
 p

ri
m

a
ry

 c
a

re
: a

 
p

ra
g

m
a

ti
c 

ra
nd

o
m

is
e

d
 

tr
ia

l

B
o

ur
ne

 e
t.

a
l. 

2
0

2
2

p
ro

sp
e

ct
iv

e
, 

si
ng

le
-b

lin
d

e
d

 
ra

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

U
ni

te
d

 
K

in
g

d
o

m
1

9
3

E
st

a
b

lis
he

d
 

C
O

P
D

 d
ia

g
no

si
s 

a
s 

d
e

fin
e

d
 b

y 
th

e
 G

O
L

D
 f

ro
m

 
se

ve
n 

g
e

ne
ra

l 
p

ra
ct

ic
e

s 
a

nd
 

ho
sp

it
a

ls

S
e

lf-
m

a
na

g
e

m
e

nt
 P

ro
g

ra
m

m
e

 
o

f 
A

ct
iv

it
y,

 C
o

p
in

g
 a

nd
 E

d
uc

a
-

ti
o

n 
(S

P
A

C
E

) 
fo

r 
C

O
P

D
 g

ro
up

-
b

a
se

d
 p

ro
g

ra
m

1
. 

E
d

uc
a

ti
o

n
2

. 
E

xe
rc

is
e

 t
ra

in
in

g
3

. 
S

tr
e

ss
 m

a
na

g
e

m
e

nt
4

. 
C

O
P

D
 a

ct
io

n 
p

la
n

U
su

a
l C

a
re

1
. C

he
ck

up
/r

e
vi

e
w

s
2

. N
o

 a
d

d
it

io
na

l c
a

re
 p

ro
vi

d
e

d
 

o
r 

re
m

o
ve

d
 f

ro
m

 c
ur

re
nt

 
a

cc
e

ss
3

. i
f 

p
ul

m
o

na
ry

 r
e

ha
b

ili
ta

ti
o

n 
w

ill
 b

e
 o

ff
e

re
d

, t
he

y 
w

ill
 n

o
t 

b
e

 d
e

ni
e

d
 a

cc
e

ss
, b

ut
 t

he
y 

w
ill

 n
o

t 
b

e
 in

cl
ud

e
d

 in
 t

he
 

fin
a

l a
na

ly
si

s
4

. n
o

 a
d

d
it

io
na

l a
d

vi
ce

, 
in

fo
rm

a
ti

o
n 

o
r 

re
co

m
m

e
nd

a
ti

o
ns

 w
ill

 b
e

 
p

ro
vi

d
e

d

P
ri

m
a

ry
 o

ut
co

m
e

: C
A

T
 s

co
re

S
e

co
nd

a
ry

 o
ut

co
m

e
: 

1
. B

ri
st

o
l C

O
P

D
 K

no
w

le
d

g
e

 
Q

ue
st

io
nn

a
ir

e
 (

B
C

K
Q

)
2

. E
ur

o
Q

o
L

 5
 d

im
e

ns
io

n
3

. C
hr

o
ni

c 
R

e
sp

ir
a

to
ry

 
Q

ue
st

io
nn

a
ir

e
 (

C
R

Q
)

4
. H

o
sp

it
a

l A
nx

ie
ty

 a
nd

 
D

e
p

re
ss

io
n 

S
ca

le
 (

H
A

D
S

)
5

. P
a

ti
e

nt
 A

ct
iv

a
ti

o
n 

M
e

a
su

re
 

(P
A

M
)

6
. I

S
W

T
7

. E
S

W
T

T
he

 im
p

a
ct

 o
f 

in
te

g
ra

te
d

 d
is

e
a

se
 

m
a

na
g

e
m

e
nt

 in
 h

ig
h-

ri
sk

 C
O

P
D

 p
a

ti
e

nt
s 

in
 

p
ri

m
a

ry
 c

a
re

F
e

rr
o

ne
 e

t.
 a

l. 
2

0
1

9

m
ul

ti
ce

nt
e

r 
ra

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

C
a

na
d

a
1

8
0

C
o

nf
ir

m
e

d
 C

O
P

D
 

fr
o

m
 8

 p
ri

m
a

ry
 

ca
re

 c
e

nt
e

rs

In
te

g
ra

te
d

 d
is

e
a

se
 m

a
na

g
e

m
e

nt
 

p
ro

g
ra

m
 b

y 
a

 c
e

rt
ifi

e
d

 
re

sp
ir

a
to

ry
 e

d
uc

a
to

r
1

. 
C

a
se

 m
a

na
g

e
m

e
nt

 
(g

e
ne

ra
l p

a
ti

e
nt

 s
up

p
o

rt
, 

e
d

uc
a

ti
o

n 
a

nd
 s

ki
lls

 
m

a
na

g
e

m
e

nt
 t

ra
in

in
g

, 
p

re
d

ni
so

ne
/a

nt
ib

io
ti

c 
p

re
sc

ri
p

ti
o

n 
fo

r 
e

xa
ce

rb
a

ti
o

n 
m

a
na

g
e

m
e

nt
, p

ro
vi

si
o

n 
o

f 
va

cc
in

a
ti

o
n,

 r
e

fe
rr

a
l t

o
 

he
a

lt
h 

p
ro

fe
ss

io
na

ls
 a

s 
ne

e
d

e
d

, s
m

o
ki

ng
 c

e
ss

a
ti

o
n 

co
un

se
lin

g
)

2
. 

E
d

uc
a

ti
o

n 
(C

O
P

D
, e

ne
rg

y 
co

ns
e

rv
a

ti
o

n,
 r

e
g

ul
a

r 
e

xe
rc

is
e

, n
ut

ri
ti

o
n,

 r
o

le
 a

nd
 

co
rr

e
ct

 u
se

 o
f 

m
e

d
ic

a
ti

o
ns

 
a

nd
 a

d
he

re
nc

e
, t

ra
ve

l 
p

la
nn

in
g

, a
d

va
nc

e
d

 c
a

re
/

e
nd

-o
f-

lif
e

 p
la

nn
in

g
)

3
. 

S
ki

lls
 t

ra
in

in
g

 (
se

lf-
m

a
na

g
e

m
e

nt
 e

d
uc

a
ti

o
n 

in
cl

ud
in

g
 e

xa
ce

rb
a

ti
o

n 
a

w
a

re
ne

ss
 m

a
na

g
e

m
e

nt
, 

a
ct

io
n 

p
la

n,
 in

ha
le

r 
d

e
vi

ce
 

te
ch

ni
q

ue
, c

o
p

in
g

 s
ki

lls
, 

b
re

a
th

in
g

 t
e

ch
ni

q
ue

s)

U
su

a
l c

a
re

D
e

liv
e

re
d

 a
cc

o
rd

in
g

 t
o

 n
o

rm
a

l 
p

ra
ct

ic
e

 p
a

tt
e

rn
s 

in
 t

he
 F

a
m

ily
 

H
e

a
lt

h 
T

e
a

m
s 

d
e

liv
e

re
d

 o
n 

a
s 

ne
e

d
e

d
 b

a
si

s 
o

r 
"n

e
e

d
s 

to
 b

e
 

a
ss

e
ss

e
d

" 
b

a
si

s
S

tu
d

y 
vi

si
ts

 (
no

 d
e

fin
e

d
 c

lin
ic

a
l 

in
te

rv
e

nt
io

n)
 f

o
r 

th
e

 p
ur

p
o

se
 

o
f 

m
e

a
su

ri
ng

 s
tu

d
y 

o
ut

co
m

e
s 

o
nl

y 
w

e
re

 s
ch

e
d

ul
e

d
 a

t 
th

e
 

sa
m

e
 in

te
rv

a
ls

 a
s 

th
e

 ID
M

 v
is

it
s 

(b
a

se
lin

e
, 3

, 6
, a

nd
 9

 m
o

nt
hs

 w
it

h 
th

e
 c

lo
se

-o
ut

 v
is

it
 a

t 
o

ne
 y

e
a

r

P
ri

m
a

ry
 o

ut
co

m
e

: C
A

T
 s

co
re

S
e

co
nd

a
ry

 o
ut

co
m

e
: 

1
. C

lin
ic

a
l C

O
P

D
 Q

ue
st

io
nn

a
ir

e
 

(C
C

Q
)

2
. C

O
P

D
 s

p
e

ci
fic

 k
no

w
le

d
g

e
 

q
ue

st
io

nn
a

ir
e

 (
B

ri
st

o
l 

kn
o

w
le

d
g

e
 q

ue
st

io
nn

a
ir

e
)

3
. A

ir
flo

w
 li

m
it

a
ti

o
n 

(F
E

V
1

 a
nd

 
F

E
V

1
/F

V
C

)
4

. p
ro

p
o

rt
io

n 
o

f 
p

a
ti

e
nt

s 
w

it
h 

C
O

P
D

 e
xa

ce
rb

a
ti

o
n

5
. p

ro
p

o
rt

io
n 

a
nd

 r
a

te
 o

f 
C

O
P

D
-r

e
la

te
d

 h
e

a
lt

h 
se

rv
ic

e
 

ut
ili

za
ti

o
n

P
ro

g
ra

m
 o

f 
In

te
g

ra
te

d
 

C
a

re
 f

o
r 

P
a

ti
e

nt
s 

w
it

h 
C

hr
o

ni
c 

O
b

st
ru

ct
iv

e
 

P
ul

m
o

na
ry

 D
is

e
a

se
 

a
nd

 M
ul

ti
p

le
 

C
o

m
o

rb
id

it
ie

s 
(P

IC
 C

O
P

D
+

): 
a

 
ra

nd
o

m
is

e
d

 c
o

nt
ro

lle
d

 
tr

ia
l

R
o

se
 2

0
1

8
 

P
a

ra
lle

l g
ro

up
, R

C
T

 
C

a
na

d
a

4
7

0
 

C
hr

o
ni

c 
O

b
st

ru
ct

iv
e

 
L

un
g

 D
is

e
a

se
 

(G
O

L
D

) 
cr

it
e

ri
a

 
[3

] a
nd

 p
ub

lis
he

d
 

C
a

na
d

ia
n 

re
fe

re
nc

e
 v

a
lu

e
s 

[9
] c

o
nf

ir
m

e
d

 b
y 

a
 r

e
sp

ir
o

lo
g

is
t 

o
r 

in
te

rn
is

t,
 ≥

5
0

 
ye

a
rs

 o
f 

a
g

e
, 

≥1
 e

m
e

rg
e

nc
y 

d
e

p
a

rt
m

e
nt

 
vi

si
t 

o
r 

ho
sp

it
a

l 
a

d
m

is
si

o
n 

fo
r 

C
O

P
D

 
e

xa
ce

rb
a

ti
o

n 
in

 p
re

vi
o

us
 1

2
 

m
o

nt
hs

, a
nd

 ≥
2

 
p

ro
g

no
st

ic
a

lly
-

im
p

o
rt

a
nt

 C
O

P
D

 
a

ss
o

ci
a

te
d

 
co

m
o

rb
id

it
ie

s 
(a

s 
d

e
fin

e
d

 b
y 

G
O

L
D

 
a

nd
 C

a
na

d
ia

n 
T

ho
ra

ci
c 

S
o

ci
e

ty
 

G
ui

d
e

lin
e

s)
 

id
e

nt
ifi

e
d

 v
ia

 
m

e
d

ic
a

l r
e

co
rd

 
sc

re
e

ni
ng

1
) 

ca
se

-m
a

na
g

e
r 

d
e

liv
e

re
d

 4
0

-
m

in
 s

ta
nd

a
rd

iz
e

d
 e

d
uc

a
ti

o
n 

se
ss

io
n 

b
a

se
d

 o
n 

L
iv

in
g

 W
e

ll 
w

it
h 

C
O

P
D

 [1
0

] o
n 

st
ud

y 
e

nr
o

lm
e

nt
.

 2
) 

in
d

iv
id

ua
liz

e
d

 c
a

re
 a

nd
 

a
ct

io
n 

p
la

ns
 f

o
r 

C
O

P
D

 
e

xa
ce

rb
a

ti
o

n 
re

co
g

ni
ti

o
n,

 
se

lf-
m

a
na

g
e

m
e

nt
, 

a
nd

 m
a

na
g

e
m

e
nt

 o
f 

co
m

o
rb

id
it

ie
s 

3
) 

ca
se

 m
a

na
g

e
r-

in
it

ia
te

d
 

te
le

p
ho

ne
 c

o
ns

ul
ta

ti
o

ns
 

(1
2

 w
e

e
kl

y,
 a

nd
 m

o
nt

hl
y 

fo
r 

th
e

 s
ub

se
q

ue
nt

 9
 

m
o

nt
hs

; 2
1

 s
e

ss
io

ns
) 

co
m

p
ri

si
ng

 s
ta

nd
a

rd
iz

e
d

 
re

in
fo

rc
e

m
e

nt
/m

o
ti

va
ti

o
na

l 
in

te
rv

ie
w

in
g

 f
o

cu
si

ng
 o

n 
he

a
lt

h 
b

e
ha

vi
o

ur
s;

 a
ct

io
n 

p
la

n 
te

a
ch

-b
a

ck
 s

e
ss

io
ns

; 
a

ss
e

ss
m

e
nt

 o
f 

sy
m

p
to

m
s/

sy
m

p
to

m
 m

o
ni

to
ri

ng
, 

p
ro

b
le

m
s 

a
nd

 p
ro

b
le

m
-

so
lv

in
g

 s
tr

a
te

g
ie

s;
 

4
) 

o
ng

o
in

g
 c

a
se

 m
a

na
g

e
r 

co
m

m
un

ic
a

ti
o

n 
w

it
h 

fa
m

ily
 p

hy
si

ci
a

ns
 a

nd
 w

it
h 

ho
sp

it
a

l s
p

e
ci

a
lis

ts
 in

cl
ud

in
g

 
re

sp
ir

o
lo

g
is

ts
; 

 5
) 

p
ri

o
ri

ty
 a

cc
e

ss
 t

o
 

a
m

b
ul

a
to

ry
 o

ut
p

a
ti

e
nt

 
cl

in
ic

s.
 E

xa
ce

rb
a

ti
o

n 
m

a
na

g
e

m
e

nt
 p

re
sc

ri
p

ti
o

ns
 

w
e

re
 p

ro
vi

d
e

d
 w

it
h 

th
e

 
a

ct
io

n 
p

la
n 

e
it

he
r 

d
ir

e
ct

ly
 

to
 t

he
 p

a
rt

ic
ip

a
nt

 o
r 

to
 t

he
ir

 
p

ha
rm

a
cy

. 
C

a
se

 m
a

na
g

e
rs

 r
e

ce
iv

e
d

 
st

a
nd

a
rd

iz
e

d
 t

ra
in

in
g

 
fo

cu
se

d
 o

n 
th

e
 L

iv
in

g
 W

e
ll 

w
it

h 
C

O
P

D
 P

ro
g

ra
m

m
e

1
) 

3
-m

o
nt

hl
y 

o
ut

p
a

ti
e

nt
 c

lin
ic

 
vi

si
ts

 w
it

h 
d

ic
ta

te
d

 p
a

ti
e

nt
 

su
m

m
a

ry
 s

e
nt

 t
o

 f
a

m
ily

 
p

hy
si

ci
a

n;
 

2
) 

re
fe

rr
a

l t
o

 a
n 

8
-w

e
e

k 
in

-h
o

sp
it

a
l r

e
ha

b
ili

ta
ti

o
n 

p
ro

g
ra

m
m

e
 f

o
r 

cl
in

ic
a

lly
 

st
a

b
le

 p
a

ti
e

nt
s 

e
xp

e
ri

e
nc

in
g

 
re

ce
nt

 e
xa

ce
rb

a
ti

o
n 

a
t 

th
e

 
d

is
cr

e
ti

o
n 

o
f 

th
e

 t
re

a
ti

ng
 

sp
e

ci
a

lis
t

3
) 

a
n 

in
d

iv
id

ua
liz

e
d

 a
ct

io
n 

p
la

n 
a

nd
 r

e
fe

rr
a

l t
o

 e
d

uc
a

ti
o

na
l 

m
a

te
ri

a
ls

 a
g

a
in

 a
t 

th
e

 
d

is
cr

e
ti

o
n 

o
f 

th
e

 t
re

a
ti

ng
 

sp
e

ci
a

lis
t.

 
S

m
o

ke
rs

 w
e

re
 r

e
fe

rr
e

d
 t

o
 

sm
o

ki
ng

 c
e

ss
a

ti
o

n 
re

so
ur

ce

1
. 

E
R

 v
is

it
s 

o
ne

 y
e

a
r 

a
ft

e
r 

ra
nd

o
m

iz
a

ti
o

n 
2

. 
M

o
rt

a
lit

y 
3

. 
C

ha
ng

e
 in

 B
O

D
E

 in
d

e
x 

4
. 

H
A

D
S

5
. 

S
G

R
Q

C
lie

nt
 S

a
ti

sf
a

ct
io

n 
Q

ue
st

io
nn

a
ir

e
 (

C
S

Q
8

) 

Volume 12 No. 1 | June 2024 67 



In
te

rd
is

ci
p

lin
a

ry
 

C
O

P
D

 in
te

rv
e

nt
io

n 
in

 
p

ri
m

a
ry

 c
a

re
: a

 c
lu

st
e

r 
ra

nd
o

m
iz

e
d

 c
o

nt
ro

lle
d

 
tr

ia
l

L
ia

ng
 2

0
1

9

T
w

o
 a

rm
, c

lu
st

e
r 

ra
nd

o
m

iz
e

d
 R

C
T

 
A

us
tr

a
lia

 
2

7
2

P
a

ti
e

nt
s 

w
e

re
 

e
lig

ib
le

 if
 t

he
y 

w
e

re
 a

g
e

d
 ≥

4
0

 
ye

a
rs

, h
a

d
 a

t 
le

a
st

 t
w

o
 c

lin
ic

 
vi

si
ts

 d
ur

in
g

 t
he

 
p

re
vi

o
us

 y
e

a
r 

a
nd

 s
e

lf-
re

p
o

rt
e

d
 

b
e

in
g

 a
 c

ur
re

nt
/

e
x-

sm
o

ke
r 

(≥
1

0
 p

a
ck

-y
e

a
r 

sm
o

ki
ng

 h
is

to
ry

) 
o

r 
th

o
se

 w
ho

 h
a

d
 

a
 d

o
cu

m
e

nt
e

d
 

d
ia

g
no

si
s 

o
f 

C
O

P
D

 o
n 

cl
in

ic
 r

e
co

rd
s 

o
r 

w
e

re
 b

e
in

g
 

tr
e

a
te

d
 w

it
h 

C
O

P
D

-s
p

e
ci

fic
 

m
e

d
ic

a
ti

o
ns

R
A

D
IC

A
L

S
 m

o
d

e
l o

f 
ca

re
 w

a
s 

un
d

e
rp

in
ne

d
 b

y 
A

us
tr

a
lia

n 
C

O
P

D
-X

 g
ui

d
e

lin
e

s
In

d
iv

id
ua

liz
e

d
 s

m
o

ki
ng

 c
e

ss
a

ti
o

n 
su

p
p

o
rt

 w
a

s 
p

ro
vi

d
e

d
 t

o
 

sm
o

ke
rs

 u
si

ng
 Q

U
IT

 r
e

so
ur

ce
s 

a
nd

 g
ui

d
e

d
 b

y 
a

 t
re

a
tm

e
nt

 
a

lg
o

ri
th

m
H

o
m

e
 m

e
d

ic
in

e
s 

re
vi

e
w

 
co

nd
uc

te
d

 b
y 

p
ha

rm
a

ci
st

 
T

he
 8

-w
e

e
k 

ho
m

e
-b

a
se

d
 

p
ul

m
o

na
ry

 r
e

ha
b

ili
ta

ti
o

n 
(H

o
m

e
B

a
se

) 
p

ro
g

ra
m

m
e

 

G
P

s 
in

 u
su

a
l c

a
re

 p
ra

ct
ic

e
s 

co
nt

in
ue

d
 t

o
 p

ro
vi

d
e

 r
o

ut
in

e
 

ca
re

 t
o

 t
he

ir
 p

a
ti

e
nt

s.

1
. 

S
G

R
Q

 s
co

re
 

2
. 

C
A

T
 s

co
re

 
3

. 
m

M
R

C
 g

ra
d

e
 

4
. 

F
E

V
1

 
5

. 
H

A
D

S

E
xa

ce
rb

a
ti

o
n 

a
ct

io
n 

p
la

ns
 f

o
r 

p
a

ti
e

nt
s 

w
it

h 
C

O
P

D
 a

nd
 c

o
m

o
rb

id
-

it
ie

s:
 a

 r
a

nd
o

m
is

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

L
e

nf
e

ri
nk

 2
0

1
9

 

R
C

T
 

N
e

th
e

rl
a

nd
s 

2
0

1
C

O
P

D
 p

a
ti

e
nt

s 
(G

lo
b

a
l I

ni
ti

a
ti

ve
 

fo
r 

C
hr

o
ni

c 
O

b
st

ru
ct

iv
e

 L
un

g
 

D
is

e
a

se
 (

G
O

L
D

) 
cl

a
ss

ifi
ca

ti
o

n 
II-

IV
) 

w
it

h 
≥1

 
co

m
o

rb
id

it
y 

(is
ch

e
m

ic
 

he
a

rt
 d

is
e

a
se

, 
he

a
rt

 f
a

ilu
re

, 
d

ia
b

e
te

s,
 a

nx
ie

ty
, 

d
e

p
re

ss
io

n)

G
ro

up
 s

e
ss

io
ns

 a
nd

 
in

d
iv

id
ua

l s
e

ss
io

ns
 o

n 
C

O
P

D
 

a
nd

 c
o

m
o

rb
id

it
ie

s 
a

s 
w

e
ll 

a
s 

sy
m

p
to

m
 r

e
co

g
ni

ti
o

n 
a

nd
 m

o
ni

to
ri

ng
, b

re
a

th
in

g
 

a
nd

 r
e

la
xa

ti
o

n 
e

xe
rc

is
e

s,
 

e
xa

ce
rb

a
ti

o
n 

p
la

n 
tr

a
in

in
g

, 
m

a
st

e
ry

 o
f 

in
ha

le
r 

te
ch

ni
q

ue

U
su

a
l c

a
re

, s
ym

p
to

m
 m

o
ni

to
ri

ng
 

th
ro

ug
h 

d
ia

ry
C

O
P

D
 e

xa
ce

rb
a

ti
o

n 
d

a
ys

 p
e

r 
p

a
ti

e
nt

 p
e

r 
ye

a
r 

D
ur

a
ti

o
n 

o
f 

C
O

P
D

 e
xa

ce
rb

a
ti

o
n 

p
e

r 
p

a
ti

e
nt

 p
e

r 
ye

a
r 

E
ff

e
ct

iv
e

ne
ss

 o
f 

a
 

p
a

rt
ne

rs
hi

p
-b

a
se

d
 

se
lf-

m
a

na
g

e
m

e
nt

 
p

ro
g

ra
m

m
e

 f
o

r 
p

a
ti

e
nt

s 
w

it
h 

m
ild

 a
nd

 
m

o
d

e
ra

te
 c

hr
o

ni
c 

o
b

st
ru

ct
iv

e
 p

ul
m

o
na

ry
 

d
is

e
a

se
: a

 p
ra

g
m

a
ti

c 
ra

nd
o

m
iz

e
d

 c
o

nt
ro

lle
d

 
tr

ia
l

Jo
ns

d
o

tt
ir

 2
0

1
5

 

P
ra

g
m

a
ti

c 
ra

nd
o

m
iz

e
d

 
co

nt
ro

l t
ri

a
l

Ic
e

la
nd

1
0

0
4

5
-6

5
 y

e
a

rs
 o

ld
, 

w
it

h 
m

ild
 a

nd
 

m
o

d
e

ra
te

 c
hr

o
ni

c 
o

b
st

ru
ct

iv
e

 
p

ul
m

o
na

ry
 

d
is

e
a

se
 w

e
re

 
in

vi
te

d
 w

it
h 

a
 

fa
m

ily
 m

e
m

b
e

r

6
-m

o
nt

h,
 p

a
rt

ne
rs

hi
p

-b
a

se
d

 
se

lf-
m

a
na

g
e

m
e

nt
 p

ro
g

ra
m

m
e

 
co

ns
is

ti
ng

 o
f: 

(a
) 

th
re

e
 t

o
 f

o
ur

 
co

nv
e

rs
a

ti
o

ns
 b

e
tw

e
e

n 
nu

rs
e

 
a

nd
 p

a
ti

e
nt

-f
a

m
ily

 m
e

m
b

e
r;

 (
b

) 
6

 m
o

nt
hs

 o
f 

sm
o

ki
ng

 c
e

ss
a

ti
o

n;
 

a
nd

 (
c)

 in
te

rd
is

ci
p

lin
a

ry
 t

e
a

m
-

p
a

ti
e

nt
-f

a
m

ily
 m

e
m

b
e

r 
g

ro
up

 
m

e
e

ti
ng

U
su

a
l c

a
re

, s
e

lf-
g

e
ne

ra
te

d
 o

r 
ro

ut
in

e
 a

p
p

o
in

tm
e

nt
s

S
G

R
Q

 
Ill

ne
ss

 In
tr

us
iv

e
ne

ss
 R

a
ti

ng
 S

ca
le

 
(II

R
S

) 
H

A
D

S
 

In
te

rn
a

ti
o

na
l P

hy
si

ca
l A

ct
iv

it
y 

Q
ue

st
io

nn
a

ir
e

 (
IP

A
Q

)

Ti
tle

/A
ut

ho
r

St
ud

y 
de

si
gn

C
ou

nt
ry

N
um

be
r 

of
 

pa
tie

nt
s

P
op

ul
at

io
n

In
te

rv
en

tio
n 

G
ro

up
(s

)
C

on
tr

ol
O

ut
co

m
es

S
e

lf-
m

a
na

g
e

m
e

nt
 

p
ro

g
ra

m
m

e
 o

f 
a

ct
iv

it
y 

co
p

in
g

 a
nd

 e
d

uc
a

ti
o

n 
- 

S
P

A
C

E
 f

o
r 

C
O

P
D

 
(C

) 
- 

in
 p

ri
m

a
ry

 c
a

re
: a

 
p

ra
g

m
a

ti
c 

ra
nd

o
m

is
e

d
 

tr
ia

l

B
o

ur
ne

 e
t.

a
l. 

2
0

2
2

p
ro

sp
e

ct
iv

e
, 

si
ng

le
-b

lin
d

e
d

 
ra

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

U
ni

te
d

 
K

in
g

d
o

m
1

9
3

E
st

a
b

lis
he

d
 

C
O

P
D

 d
ia

g
no

si
s 

a
s 

d
e

fin
e

d
 b

y 
th

e
 G

O
L

D
 f

ro
m

 
se

ve
n 

g
e

ne
ra

l 
p

ra
ct

ic
e

s 
a

nd
 

ho
sp

it
a

ls

S
e

lf-
m

a
na

g
e

m
e

nt
 P

ro
g

ra
m

m
e

 
o

f 
A

ct
iv

it
y,

 C
o

p
in

g
 a

nd
 E

d
uc

a
-

ti
o

n 
(S

P
A

C
E

) 
fo

r 
C

O
P

D
 g

ro
up

-
b

a
se

d
 p

ro
g

ra
m

1
. 

E
d

uc
a

ti
o

n
2

. 
E

xe
rc

is
e

 t
ra

in
in

g
3

. 
S

tr
e

ss
 m

a
na

g
e

m
e

nt
4

. 
C

O
P

D
 a

ct
io

n 
p

la
n

U
su

a
l C

a
re

1
. C

he
ck

up
/r

e
vi

e
w

s
2

. N
o

 a
d

d
it

io
na

l c
a

re
 p

ro
vi

d
e

d
 

o
r 

re
m

o
ve

d
 f

ro
m

 c
ur

re
nt

 
a

cc
e

ss
3

. i
f 

p
ul

m
o

na
ry

 r
e

ha
b

ili
ta

ti
o

n 
w

ill
 b

e
 o

ff
e

re
d

, t
he

y 
w

ill
 n

o
t 

b
e

 d
e

ni
e

d
 a

cc
e

ss
, b

ut
 t

he
y 

w
ill

 n
o

t 
b

e
 in

cl
ud

e
d

 in
 t

he
 

fin
a

l a
na

ly
si

s
4

. n
o

 a
d

d
it

io
na

l a
d

vi
ce

, 
in

fo
rm

a
ti

o
n 

o
r 

re
co

m
m

e
nd

a
ti

o
ns

 w
ill

 b
e

 
p

ro
vi

d
e

d

P
ri

m
a

ry
 o

ut
co

m
e

: C
A

T
 s

co
re

S
e

co
nd

a
ry

 o
ut

co
m

e
: 

1
. B

ri
st

o
l C

O
P

D
 K

no
w

le
d

g
e

 
Q

ue
st

io
nn

a
ir

e
 (

B
C

K
Q

)
2

. E
ur

o
Q

o
L

 5
 d

im
e

ns
io

n
3

. C
hr

o
ni

c 
R

e
sp

ir
a

to
ry

 
Q

ue
st

io
nn

a
ir

e
 (

C
R

Q
)

4
. H

o
sp

it
a

l A
nx

ie
ty

 a
nd

 
D

e
p

re
ss

io
n 

S
ca

le
 (

H
A

D
S

)
5

. P
a

ti
e

nt
 A

ct
iv

a
ti

o
n 

M
e

a
su

re
 

(P
A

M
)

6
. I

S
W

T
7

. E
S

W
T

T
he

 im
p

a
ct

 o
f 

in
te

g
ra

te
d

 d
is

e
a

se
 

m
a

na
g

e
m

e
nt

 in
 h

ig
h-

ri
sk

 C
O

P
D

 p
a

ti
e

nt
s 

in
 

p
ri

m
a

ry
 c

a
re

F
e

rr
o

ne
 e

t.
 a

l. 
2

0
1

9

m
ul

ti
ce

nt
e

r 
ra

nd
o

m
iz

e
d

 
co

nt
ro

lle
d

 t
ri

a
l

C
a

na
d

a
1

8
0

C
o

nf
ir

m
e

d
 C

O
P

D
 

fr
o

m
 8

 p
ri

m
a

ry
 

ca
re

 c
e

nt
e

rs

In
te

g
ra

te
d

 d
is

e
a

se
 m

a
na

g
e

m
e

nt
 

p
ro

g
ra

m
 b

y 
a

 c
e

rt
ifi

e
d

 
re

sp
ir

a
to

ry
 e

d
uc

a
to

r
1

. 
C

a
se

 m
a

na
g

e
m

e
nt

 
(g

e
ne

ra
l p

a
ti

e
nt

 s
up

p
o

rt
, 

e
d

uc
a

ti
o

n 
a

nd
 s

ki
lls

 
m

a
na

g
e

m
e

nt
 t

ra
in

in
g

, 
p

re
d

ni
so

ne
/a

nt
ib

io
ti

c 
p

re
sc

ri
p

ti
o

n 
fo

r 
e

xa
ce

rb
a

ti
o

n 
m

a
na

g
e

m
e

nt
, p

ro
vi

si
o

n 
o

f 
va

cc
in

a
ti

o
n,

 r
e

fe
rr

a
l t

o
 

he
a

lt
h 

p
ro

fe
ss

io
na

ls
 a

s 
ne

e
d

e
d

, s
m

o
ki

ng
 c

e
ss

a
ti

o
n 

co
un

se
lin

g
)

2
. 

E
d

uc
a

ti
o

n 
(C

O
P

D
, e

ne
rg

y 
co

ns
e

rv
a

ti
o

n,
 r

e
g

ul
a

r 
e

xe
rc

is
e

, n
ut

ri
ti

o
n,

 r
o

le
 a

nd
 

co
rr

e
ct

 u
se

 o
f 

m
e

d
ic

a
ti

o
ns

 
a

nd
 a

d
he

re
nc

e
, t

ra
ve

l 
p

la
nn

in
g

, a
d

va
nc

e
d

 c
a

re
/

e
nd

-o
f-

lif
e

 p
la

nn
in

g
)

3
. 

S
ki

lls
 t

ra
in

in
g

 (
se

lf-
m

a
na

g
e

m
e

nt
 e

d
uc

a
ti

o
n 

in
cl

ud
in

g
 e

xa
ce

rb
a

ti
o

n 
a

w
a

re
ne

ss
 m

a
na

g
e

m
e

nt
, 

a
ct

io
n 

p
la

n,
 in

ha
le

r 
d

e
vi

ce
 

te
ch

ni
q

ue
, c

o
p

in
g

 s
ki

lls
, 

b
re

a
th

in
g

 t
e

ch
ni

q
ue

s)

U
su

a
l c

a
re

D
e

liv
e

re
d

 a
cc

o
rd

in
g

 t
o

 n
o

rm
a

l 
p

ra
ct

ic
e

 p
a

tt
e

rn
s 

in
 t

he
 F

a
m

ily
 

H
e

a
lt

h 
T

e
a

m
s 

d
e

liv
e

re
d

 o
n 

a
s 

ne
e

d
e

d
 b

a
si

s 
o

r 
"n

e
e

d
s 

to
 b

e
 

a
ss

e
ss

e
d

" 
b

a
si

s
S

tu
d

y 
vi

si
ts

 (
no

 d
e

fin
e

d
 c

lin
ic

a
l 

in
te

rv
e

nt
io

n)
 f

o
r 

th
e

 p
ur

p
o

se
 

o
f 

m
e

a
su

ri
ng

 s
tu

d
y 

o
ut

co
m

e
s 

o
nl

y 
w

e
re

 s
ch

e
d

ul
e

d
 a

t 
th

e
 

sa
m

e
 in

te
rv

a
ls

 a
s 

th
e

 ID
M

 v
is

it
s 

(b
a

se
lin

e
, 3

, 6
, a

nd
 9

 m
o

nt
hs

 w
it

h 
th

e
 c

lo
se

-o
ut

 v
is

it
 a

t 
o

ne
 y

e
a

r

P
ri

m
a

ry
 o

ut
co

m
e

: C
A

T
 s

co
re

S
e

co
nd

a
ry

 o
ut

co
m

e
: 

1
. C

lin
ic

a
l C

O
P

D
 Q

ue
st

io
nn

a
ir

e
 

(C
C

Q
)

2
. C

O
P

D
 s

p
e

ci
fic

 k
no

w
le

d
g

e
 

q
ue

st
io

nn
a

ir
e

 (
B

ri
st

o
l 

kn
o

w
le

d
g

e
 q

ue
st

io
nn

a
ir

e
)

3
. A

ir
flo

w
 li

m
it

a
ti

o
n 

(F
E

V
1

 a
nd

 
F

E
V

1
/F

V
C

)
4

. p
ro

p
o

rt
io

n 
o

f 
p

a
ti

e
nt

s 
w

it
h 

C
O

P
D

 e
xa

ce
rb

a
ti

o
n

5
. p

ro
p

o
rt

io
n 

a
nd

 r
a

te
 o

f 
C

O
P

D
-r

e
la

te
d

 h
e

a
lt

h 
se

rv
ic

e
 

ut
ili

za
ti

o
n

https://lcp.gov.ph/68 



Volume 12 No. 1 | June 2024 69 

O
ut

co
m

es
M

ea
su

re
B

as
is

Ef
fe

ct
 S

iz
e

95
%

 C
i

In
te

rp
re

ta
tio

n
C

er
ta

in
ty

 O
f E

vi
de

nc
e

EX
A

C
ER

B
A

TI
O

N
S

A
LL

1
 R

C
T

 (
n 

=
1

4
6

)
A

M
D

 -
4

8
.9

-6
2

.5
, -

3
5

.3
 

B
e

ne
fit

M
o

d
e

ra
te

ER
 v

is
its

1
 R

C
T

 (
n 

=
 1

5
5

)
O

R
 0

.3
3

 
0

.1
3

,0
.8

4
B

e
ne

fit

L
o

w
2

 R
C

T
s 

(n
 =

 5
5

5
)

R
R

 1
.0

3
0

.8
9

, 1
.1

9
In

co
nc

lu
si

ve

1
 R

C
T

 (
n 

=
 1

5
8

)
A

M
D

 -
0

.0
5

-0
.3

3
, -

0
.2

2
N

o
 d

iff
e

re
nc

e

H
os

pi
ta

liz
at

io
n

3
 R

C
T

s 
(n

 =
 8

5
6

)
R

R
 0

.6
3

0
.5

4
,0

.7
4

B
e

ne
fit

M
o

d
e

ra
te

CO
P

D
 r

el
at

ed
 Q

oL

C
A

T
(*

M
C

ID
 2

 u
ni

ts
)

1
 R

C
T

 (
n 

=
 1

9
3

)

In
te

rv
e

nt
io

n 
- 

M
e

a
n 

C
A

T
 s

co
re

 f
ro

m
 1

5
.5

 t
o

 1
5

.8
 a

t 
9

 
m

o
nt

hs
U

su
a

l c
a

re
 -

 M
e

a
n 

C
A

T
 s

co
re

 f
ro

m
 1

4
 -

 1
4

.7
 a

t 
9

 
m

o
nt

hs

N
o

 d
iff

e
re

nc
e

L
o

w

2
 R

C
T

 (
n=

4
1

8
)

M
D

 o
f 

-5
.0

4
-1

5
.7

5
 -

 5
.6

7
In

co
nc

lu
si

ve

SG
R

Q
(M

C
ID

 4
un

it
s)

1
 R

C
T

 (
n 

=
 2

7
2

)
C

ha
ng

e
 in

 s
co

re
 a

t 
1

2
m

o
s 

In
te

rv
e

nt
io

n 
3

.3
5

 (
0

.5
7

-6
.1

4
)

U
su

a
l C

a
re

 4
.6

9
 (

1
.9

6
-7

.4
1

) 
B

e
tw

e
e

n 
g

ro
up

 2
.2

1
 (

-2
.8

6
 -

7
.2

8
) 

In
co

nc
lu

si
ve

L
o

w

1
 R

C
T

 (
n 

=
 5

2
8

)

M
e

a
n 

sc
o

re
 in

 1
2

 m
o

s
In

te
rv

e
nt

io
n 

3
0

.9
 f

ro
m

 2
9

.8
U

su
a

l c
a

re
 3

0
.9

 f
ro

m
 2

9
.5

M
e

a
n 

D
iff

e
re

nc
e

 -
1

.3
 (

-3
.6

 t
o

 0
.9

)

N
o

 d
iff

e
re

nc
e

Sy
m

pt
om

 Im
pr

ov
em

en
t

Le
ve

l o
f b

re
at

hl
es

sn
es

s 
(m

M
R

C
) 

(M
C

ID
 1

)

1
 R

C
T

 (
n 

=
 1

5
5

)
M

e
a

n 
m

M
R

C
 s

co
re

, a
t 

9
m

o
s

In
te

rv
e

nt
io

n 
d

e
cr

e
a

se
d

 f
ro

m
 2

.7
 t

o
 2

.4
U

su
a

l c
a

re
 d

e
cr

e
a

se
d

 f
ro

m
 2

.5
 t

o
 2

.4
 

N
o

 d
iff

e
re

nc
e

 L
o

w
1

 R
C

T
 (

n 
=

 2
1

1
)

C
ha

ng
e

 f
ro

m
 b

a
se

lin
e

, 1
2

 m
o

s 
In

te
rv

e
nt

io
n 

0
.2

8
U

su
a

l c
a

re
 0

.0
8

 
ch

a
ng

e
 in

 b
e

tw
e

e
n 

g
ro

up
 d

iff
e

re
nc

e
 0

.2
1

 (
-0

.0
9

; 0
.5

0
)

1
 R

C
T

 (
n 

=
 2

7
2

)
M

e
d

ia
n,

 %
 im

p
ro

ve
d

, a
t 

1
2

m
o

s
In

te
rv

e
nt

io
n 

1
, 2

1
.2

%
C

o
nt

ro
l m

e
d

ia
n 

1
, 1

8
.2

%

Ex
er

ci
se

 C
ap

ac
ity

6
M

W
D

 
in

 m
e

te
rs

1
 R

C
T

 (
n 

=
 1

9
2

)
A

d
ju

st
e

d
 D

iff
e

re
nc

e
 8

.5
3

-9
.1

8
 t

o
 2

5
.2

8
In

co
nc

lu
si

ve
M

o
d

e
ra

te

D
ea

th
A

ll-
ca

us
e

5
 R

C
T

s 
(n

 =
 1

4
5

9
)

R
R

 0
.5

2
0

.2
7

, 0
.9

9
B

e
ne

fit
 L

o
w

Lu
ng

 F
un

ct
io

n
F

E
V

1
3

 R
C

T
 (

n 
=

 5
7

4
)

S
M

D
 0

.0
5

 
-0

.1
3

, 0
.2

3
In

co
nc

lu
si

ve
M

o
d

e
ra

te
F

E
V

1
/F

V
C

2
 R

C
T

 (
n=

 3
0

2
)

S
M

D
 0

.1
9

-0
.0

3
, 0

.4
2

In
co

nc
lu

si
ve

Ta
bl

e 
3.

 S
um

m
ar

y 
of

 F
in

di
ng

s

A
M

D
-A

dj
us

te
d 

M
ea

n 
D

iff
er

en
ce

, M
D

-M
ea

n 
D

iff
er

en
ce

, S
M

D
-S

ta
nd

ar
di

ze
d 

M
ea

n 
D

iff
er

en
ce

, O
R-

O
dd

s R
at

io
, R

R-
Re

la
tiv

e 
Ri

sk
, M

C
ID

 -M
in

im
al

 C
lin

ic
al

ly
 Im

po
rt

an
t D

iff
er

en
ce



https://lcp.gov.ph/70 

C
er

ta
in

ty
 A

ss
es

sm
en

t
N

o.
 o

f P
at

ie
nt

s
Ef

fe
ct

C
er

ta
in

ty
Im

po
rt

an
ce

N
o.

 o
f 

st
ud

ie
s

St
ud

y 
de

-
si

gn
R

is
k 

of
 b

ia
s

In
co

ns
is

-
te

nc
y

In
di

re
ct

ne
ss

Im
pr

ec
is

io
n

O
th

er
 c

on
-

si
de

ra
tio

ns

G
ui

de
d 

se
lf-

m
an

-
ag

em
en

t
U

su
al

 c
ar

e
R

el
at

iv
e

(9
5%

 C
I)

A
bs

ol
ut

e
(9

5%
 C

I)

H
o

sp
it

a
liz

a
ti

o
n 

(f
o

llo
w

-u
p

: m
e

a
n 

1
2

 m
o

nt
hs

; a
ss

e
ss

e
d

 w
it

h:
 e

va
lu

a
to

r)

3
ra

nd
o

m
is

e
d

 
tr

ia
ls

no
t 

se
ri

o
us

no
t 

se
ri

o
us

no
t 

se
ri

o
us

se
ri

o
us

a
no

ne
P

o
o

le
d

 d
a

ta
 f

ro
m

 3
 R

C
T

s 
sh

o
w

e
d

 a
 R

R
 o

f 
0

.6
3

 (
9

5
%

 C
I 

0
.5

4
, 0

.7
4

) 
in

d
ic

a
ti

ng
 b

e
ne

fit
 o

f 
g

ui
d

e
d

 s
e

lf-
m

a
na

g
e

m
e

nt
 in

 
re

d
uc

in
g

 h
o

sp
it

a
liz

a
ti

o
ns

 f
ro

m
 e

xa
ce

rb
a

ti
o

n
M

o
d

e
ra

te
C

R
IT

IC
A

L

S
G

R
Q

 (
fo

llo
w

-u
p

: r
a

ng
e

 6
 m

o
nt

hs
 t

o
 1

2
 m

o
nt

hs
; a

ss
e

ss
e

d
 w

it
h:

 q
ue

st
io

nn
a

ir
e

)

3
ra

nd
o

m
is

e
d

 
tr

ia
ls

se
ri

o
us

b
no

t 
se

ri
o

us
no

t 
se

ri
o

us
no

t 
se

ri
o

us
no

ne

T
hr

e
e

 R
C

T
s 

a
ll 

re
p

o
rt

e
d

 n
o

 s
ig

ni
fic

a
nt

 d
iff

e
re

nc
e

s 
in

 S
G

R
Q

 
sc

o
re

s 
a

ft
e

r 
1

2
-m

o
nt

h 
fo

llo
w

 -
 u

p
 f

o
r 

th
e

 U
su

a
l C

a
re

 a
nd

 
S

e
lf-

M
a

na
g

e
m

e
nt

 g
ro

up
 (

H
e

rn
a

nd
e

z 
M

e
a

n 
4

3
 (

2
0

) 
in

 
se

lf-
m

a
na

g
e

m
e

nt
 v

s 
4

9
 (

2
2

) 
fo

r 
us

ua
l c

a
re

, J
o

lly
 M

D
 -

1
.3

 
(9

5
%

 C
I -

3
.6

, 0
.9

), 
L

ia
ng

 M
D

 2
.2

1
 p

=
0

.3
8

 (
9

5
%

 C
I -

2
.8

6
, 

7
.2

8
).

M
o

d
e

ra
te

C
R

IT
IC

A
L

m
M

R
C

 d
ys

p
ne

a
 s

co
re

 (
fo

llo
w

-u
p

: m
e

a
n 

1
2

 m
o

nt
hs

; a
ss

e
ss

e
d

 w
it

h:
 e

va
lu

a
to

r)

3
ra

nd
o

m
is

e
d

 
tr

ia
ls

no
t 

se
ri

o
us

se
ri

o
us

c
no

t 
se

ri
o

us
se

ri
o

us
a

no
ne

A
ll 

th
re

e
 R

C
T

s 
fo

un
d

 n
o

 s
ig

ni
fic

a
nt

 d
iff

e
re

nc
e

 in
 m

e
a

n 
m

M
R

C
 b

e
tw

e
e

n 
se

lf-
m

a
na

g
e

m
e

nt
 a

nd
 u

su
a

l c
a

re
 a

ft
e

r 
1

2
-m

o
nt

h 
fo

llo
w

-u
p

 (
H

e
rn

a
nd

e
z 

m
e

a
n 

m
M

R
C

 d
ys

p
ne

a
 

sc
o

re
 2

.4
 (

S
D

 1
.3

) 
in

 u
su

a
l c

a
re

 v
s 

2
.4

(S
D

 1
.2

) 
in

 in
te

g
ra

te
d

 
ca

re
 a

ft
e

r 
1

2
 m

o
nt

hs
 (

p
 v

a
lu

e
 0

.9
6

) 
, L

e
nf

e
ri

nk
 O

R
 0

.2
1

 
(9

5
%

 C
I -

0
.0

9
-0

.5
) 

, L
ia

ng
 M

e
d

ia
n 

m
M

R
C

 d
ys

p
ne

a
 s

co
re

 1
 

(IQ
R

 0
-2

) 
(1

8
.2

%
 p

ro
p

o
rt

io
n 

w
it

h 
si

g
ni

fic
a

nt
 im

p
ro

ve
m

e
nt

) 
in

 u
su

a
l c

a
re

 v
s 

m
M

R
C

 d
ys

p
ne

a
 s

co
re

 1
 (

IQ
R

 1
-2

)(
2

1
.2

%
 

p
ro

p
o

rt
io

n 
w

it
h 

si
g

ni
fic

a
nt

 im
p

ro
ve

m
e

nt
) 

in
 in

te
rv

e
nt

io
n 

a
ft

e
r 

1
2

 m
o

nt
h 

fo
llo

w
-u

p
 (

p
 v

a
lu

e
 0

.7
4

) 

L
o

w
C

R
IT

IC
A

L

F
E

V
1

 (
fo

llo
w

-u
p

: m
e

a
n 

6
 m

o
nt

hs
; a

ss
e

ss
e

d
 w

it
h:

 s
p

ir
o

m
e

tr
y)

3
ra

nd
o

m
is

e
d

 
tr

ia
ls

no
t 

se
ri

o
us

se
ri

o
us

c
no

t 
se

ri
o

us
no

t 
se

ri
o

us
no

ne

O
ne

 o
ut

 o
f 

th
re

e
 R

C
T

s 
fo

un
d

 s
ig

ni
fic

a
nt

 c
ha

ng
e

 in
 F

E
V

1
 

a
ft

e
r 

in
te

g
ra

te
d

 d
is

e
a

se
 m

a
na

g
e

m
e

nt
 c

o
m

p
a

re
d

 t
o

 c
o

nt
ro

l 
(F

e
rr

o
ne

 e
t 

a
l 

1
0

0
m

l (
9

5
%

 C
I 2

0
-1

8
0

) 
m

e
a

n 
d

iff
e

re
nc

e
 (

p
 =

 0
.0

1
6

) 
in

 
p

re
B

D
 F

E
V

1
 a

ft
e

r 
g

ui
d

e
d

 s
e

lf-
m

a
na

g
e

m
e

nt
) 

w
hi

le
 t

w
o

 
R

C
T

s 
fo

un
d

 n
o

 s
ig

ni
fic

a
nt

 c
ha

ng
e

 in
 p

re
 a

nd
 p

o
st

 B
D

 F
E

V
1

 
in

 s
e

lf-
m

a
na

g
e

m
e

nt
 v

s 
us

ua
l c

a
re

 (
L

e
nf

e
ri

nk
:

-1
.0

9
 (

9
5

%
 C

I -
3

.5
2

 -
 1

.3
3

) 
m

e
a

n 
d

iff
e

re
nc

e
 in

 F
E

V
1

 %
 p

re
-

d
ic

te
d

 b
e

tw
e

e
n 

S
M

 v
s 

U
C

 a
ft

e
r 

1
2

 m
o

nt
hs

, L
ia

ng
: P

o
st

 B
D

 
F

E
V

1
 1

.0
9

 (
9

5
%

 C
I -

1
.5

9
-3

.7
6

) 
m

e
a

n 
d

iff
e

re
nc

e
 b

e
tw

e
e

n 
U

C
 

vs
 S

M
 a

ft
e

r 
6

 m
o

nt
hs

). 

M
o

d
e

ra
te

IM
P

O
R

T
A

N
T

F
E

V
1

/F
V

C
 (

fo
llo

w
-u

p
: m

e
a

n 
6

 m
o

nt
hs

; a
ss

e
ss

e
d

 w
it

h:
 s

p
ir

o
m

e
tr

y)

2
ra

nd
o

m
is

e
d

 
tr

ia
ls

no
t 

se
ri

o
us

se
ri

o
us

c
no

t 
se

ri
o

us
no

t 
se

ri
o

us
no

ne

O
ne

 R
C

T
 f

o
un

d
 s

ig
ni

fic
a

nt
 im

p
ro

ve
m

e
nt

 in
 m

e
a

n 
d

iff
e

re
nc

e
 

o
f 

F
E

V
1

/F
V

C
 b

e
tw

e
e

n 
g

ui
d

e
d

 s
e

lf-
m

a
na

g
e

m
e

nt
 v

e
rs

us
 

us
ua

l c
a

re
 (

F
e

rr
o

ne
: 2

.2
 (

9
5

%
 C

I 0
.1

-4
.5

) 
M

D
 (

p
 =

 0
.0

4
4

) 
w

hi
le

 a
no

th
e

r 
R

C
T

 f
o

un
d

 n
o

 s
ig

ni
fic

a
nt

 c
ha

ng
e

 in
 F

E
V

1
/

F
V

C
 a

ft
e

r 
1

2
 m

o
nt

hs
 (

L
e

nf
e

ri
nk

: 0
.6

9
 (

9
5

%
 C

I -
1

.4
3

-2
.8

1
) 

M
D

 in
 F

E
V

1
/F

V
C

).

M
o

d
e

ra
te

IM
P

O
R

T
A

N
T

Ta
bl

e 
4.

 G
R

A
D

E
 T

ab
le



Volume 12 No. 1 | June 2024 71 

C
er

ta
in

ty
 A

ss
es

sm
en

t
N

o.
 o

f P
at

ie
nt

s
Ef

fe
ct

C
er

ta
in

ty
Im

po
rt

an
ce

N
o.

 o
f 

st
ud

ie
s

St
ud

y 
de

-
si

gn
R

is
k 

of
 b

ia
s

In
co

ns
is

-
te

nc
y

In
di

re
ct

ne
ss

Im
pr

ec
is

io
n

O
th

er
 c

on
-

si
de

ra
tio

ns

G
ui

de
d 

se
lf-

m
an

-
ag

em
en

t
U

su
al

 c
ar

e
R

el
at

iv
e

(9
5%

 C
I)

A
bs

ol
ut

e
(9

5%
 C

I)

M
o

rt
a

lit
y 

(f
o

llo
w

-u
p

: m
e

a
n 

1
2

 m
o

nt
hs

; a
ss

e
ss

e
d

 w
it

h:
 e

va
lu

a
to

r)

2
ra

nd
o

m
is

e
d

 
tr

ia
ls

no
t 

se
ri

o
us

no
t 

se
ri

o
us

se
ri

o
us

e
se

ri
o

us
d

no
ne

2
1

/2
8

3
 

(7
.4

%
)

3
8

/2
7

2
 

(1
4

.0
%

)
O

R
 0

.5
2

(0
.2

9
 t

o
 0

.9
0

)

6
2

 f
e

w
e

r 
p

e
r 

1
,0

0
0

(f
ro

m
 9

5
 

fe
w

e
r 

to
 1

2
 

fe
w

e
r)

L
o

w
C

R
IT

IC
A

L

C
O

P
D

 r
e

la
te

d
 Q

ua
lit

y 
o

f 
L

ife
 (

fo
llo

w
-u

p
: m

e
a

n 
9

 m
o

nt
hs

; a
ss

e
ss

e
d

 w
it

h:
 c

ha
ng

e
 in

 C
A

T
 s

co
re

)

2
ra

nd
o

m
is

e
d

 
tr

ia
ls

no
t 

se
ri

o
us

f
se

ri
o

us
g

no
t 

se
ri

o
us

se
ri

o
us

d
no

ne
3

2
6

2
8

5
-

M
D

 5
.0

4
 S

D
 

lo
w

e
r

(1
5

.7
5

 lo
w

e
r 

to
 5

.6
7

 h
ig

h-
e

r)

L
o

w
C

R
IT

IC
A

L

A
ll-

C
a

us
e

 M
o

rt
a

lit
y 

(f
o

llo
w

-u
p

: m
e

a
n 

1
2

 m
o

nt
hs

)

4
ra

nd
o

m
is

e
d

 
tr

ia
ls

se
ri

o
us

h
no

t 
se

ri
o

us
c

no
t 

se
ri

o
us

no
t 

se
ri

o
us

no
ne

T
w

o
 o

ut
 o

f 
fo

ur
 R

C
T

s 
fo

un
d

 s
ig

ni
fic

a
nt

 d
iff

e
re

nc
e

s 
in

 in
ci

-
d

e
nc

e
 o

f 
a

ll-
ca

us
e

 m
o

rt
a

lit
y 

b
e

tw
e

e
n 

th
e

 s
e

lf-
m

a
na

g
e

m
e

nt
 

g
ro

up
 a

nd
 u

su
a

l c
a

re
 (

R
o

se
 2

0
1

8
 H

R
 0

.5
6

 (
9

5
%

 C
I 0

.3
2

-
0

.9
5

) 
p

=
0

.0
3

 H
e

rn
a

nd
e

z 
2

0
1

5
 O

R
 0

.3
6

 (
9

5
%

 C
I 0

.1
4

-0
.9

3
) 

p
=

0
.0

3
4

) 
w

hi
le

 t
he

 o
th

e
r 

tw
o

 s
tu

d
ie

s 
fo

un
d

 n
o

 s
ig

ni
fic

a
nt

 
re

d
uc

ti
o

n 
o

f 
d

e
a

th
s 

in
 t

he
 s

e
lf-

m
a

na
g

e
m

e
nt

 g
ro

up
.

M
o

d
e

ra
te

C
R

IT
IC

A
L

6
-m

in
ut

e
 w

a
lk

 d
is

ta
nc

e
 (

fo
llo

w
-u

p
: m

e
a

n 
9

 m
o

nt
hs

; a
ss

e
ss

e
d

 w
it

h:
 p

hy
si

ca
l t

he
ra

p
is

t)

1
ra

nd
o

m
is

e
d

 
tr

ia
ls

no
t 

se
ri

o
us

no
t 

se
ri

o
us

no
t 

se
ri

o
us

se
ri

o
us

d
no

ne
1

0
0

9
2

-

S
M

D
 8

.5
3

 S
D

 
hi

g
he

r
(8

.1
8

 lo
w

e
r 

to
 2

5
.2

8
 

hi
g

he
r)

M
o

d
e

ra
te

C
R

IT
IC

A
L

C
I: 

co
nf

id
e

nc
e

 in
te

rv
a

l; 
M

D
: m

e
a

n 
d

iff
e

re
nc

e
; O

R
: o

d
d

s 
ra

ti
o

; R
R

: r
is

k 
ra

ti
o

; S
M

D
: s

ta
nd

a
rd

iz
e

d
 m

e
a

n 
d

iff
e

re
nc

e

Ex
pl

an
at

io
ns

a
. d

iff
e

re
nc

e
 in

 m
e

a
su

ri
ng

 o
ut

co
m

e
s 

b
. h

ig
h 

ri
sk

 o
f 

se
le

ct
io

n 
b

ia
s 

in
 J

o
lly

 2
0

1
8

 a
nd

 H
e

rn
a

nd
e

z 
2

0
1

5
 

c.
 h

e
te

ro
g

e
ne

it
y 

in
 r

e
p

o
rt

in
g

 o
f 

o
ut

co
m

e
s

d
. i

m
p

re
ci

se
 d

ue
 t

o
 s

m
a

ll 
nu

m
b

e
r 

o
f 

e
ve

nt
s 

a
nd

 c
o

nf
id

e
nc

e
 in

te
rv

a
ls

 in
cl

ud
e

d
 p

o
te

nt
ia

l f
o

r 
im

p
o

rt
a

nt
 b

e
ne

fit
s 

o
r 

ha
rm

 
e

. d
iff

e
ri

ng
 p

o
p

ul
a

ti
o

n 
in

cl
ud

e
d

 (
p

re
se

nc
e

 o
f 

co
m

o
rb

id
it

ie
s 

is
 a

 m
a

jo
r 

fa
ct

o
r 

fo
r 

th
e

 in
cl

us
io

n 
a

nd
 e

xc
lu

si
o

n 
in

 t
he

 s
ub

je
ct

s)
 

f. 
m

ul
ti

p
le

 im
p

ut
a

ti
o

ns
 w

e
re

 g
e

ne
ra

te
d

 f
o

r 
m

is
si

ng
 d

a
ta

 b
a

se
d

 o
n 

th
e

 a
ss

um
p

ti
o

n 
th

a
t 

d
a

ta
 w

e
re

 f
ro

m
 a

 m
ul

ti
va

ri
a

te
 n

o
rm

a
l d

is
tr

ib
ut

io
n 

a
nd

 w
e

re
 m

is
si

ng
 a

t 
ra

nd
o

m
 

g
. s

ig
ni

fic
a

nt
 h

e
te

ro
g

e
ne

it
y

h.
 h

ig
h 

ri
sk

 o
f 

se
le

ct
io

n 
b

ia
s 

fo
r 

H
e

rn
a

nd
e

z 
2

0
1

5
 a

nd
 p

e
rf

o
rm

a
nc

e
 b

ia
s 

fo
r 

S
a

nc
he

z 
N

ie
to

 2
0

1
6

 a
nd

 R
o

se
 2

0
1

8
 



https://lcp.gov.ph/72 

25 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. PRISMA Flow Diagram  

  Figure 1. PRISMA Flow diagram
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Figure 7. Lung Function : FEV1 

 

 

Figure 8. Lung Function : FEV1/FVC 

 

 
Figure 2. Risk of Bias
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Figure 3. Exacerbation leading to ER Visit
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Figure 4: Exacerbation leading to hospitalization   

 

Figure 5: Change in CAT score after >9months  

 

 

Figure 6: All-cause mortality  
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Figure 6: All-cause mortality  
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Figure 6: All-cause mortality  
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Figure 6. All-cause Mortality

 

Figure 3: Exacerbation leading to ER Visit  

 

Figure 4: Exacerbation leading to hospitalization   

 

Figure 5: Change in CAT score after >9months  

 

 

Figure 6: All-cause mortality  

 

 

 

 

Figure 7. Lung Function: FEV1

 

 

Figure 7. Lung Function : FEV1 

 

 

Figure 8. Lung Function : FEV1/FVC 

 

 

 

Figure 7. Lung Function : FEV1 

 

 

Figure 8. Lung Function : FEV1/FVC 

 

Figure 8. Lung Function: FEV1/FVC



https://lcp.gov.ph/76 

Appendix 1 - Operational Definition of Variables

Intervention:  Guided self-management with COPD Action Plan vs. usual standard of care 

Guided self-management - is a structured, but personalized, and often multicomponent management, with goals of 
motivating, engaging, and supporting the patients to positively adapt their health behavior and develop skills to better 
manage their disease. It comes with a COPD action plan which is a patient-tailored worksheet that lists the steps to 
take to manage COPD depending on current symptoms. It includes instructions when to take medications, when to call a 
healthcare provider and when to proceed to the emergency department. 

Usual standard of care - Treatment that is accepted by medical experts as a proper treatment for 
COPD which may include unstructured patient education as described in the studies not utilizing 
a COPD action plan 

Difference in comprehensiveness - differences in the self-management intervention whereby some intervention utilizes 
telemedicine, mobile application, handouts/pamphlets etc.

Co-intervention - supplemental intervention provided to the recruited subjects such as pulmonary rehabilitation, home 
visit from a case manager etc.

Disease Severity - severity of enrolled subject which may be based on GOLD Classification, symptom severity score 
(breathlessness scale, quality of life questionnaire) or presence of comorbidities

Outcomes:

8.	 COPD related Quality of Life (QoL) - is a concept which aims to capture well-being of an individual with COPD regarding 
both positive and negative elements within the entirety of their existence at a specific point of time as measured by 
any of the commonly used scales such as the St George Respiratory questionnaire (SGRQ), COPD assessment test 
(CAT), etc. (Appendix 3)

9.	 Number of exacerbation episodes: 
	 The number of exacerbation episodes recorded per study. Time to exacerbation will be dependent on the study's 

definition.
	 Exacerbation is worsening of the patient's respiratory symptoms that is beyond the normal day by day variation 

and leads to a change in medication; or any of the following: Change in sputum character or purulence, increase in 
sputum production, Increase in dyspnea.

10.	 Symptom improvement - This is when a patient returns to a baseline condition or when current exacerbation 
manifestations abate such as coughing or breathlessness. Time to symptom improvement will be dependent on the 
study's definition. This can be measured using a dyspnea scale e.g., the modified medical research council (mMRC) 
scale for breathlessness, Borg Scale etc. 

	
11.	 Exercise Capacity - is the amount of physical exertion that a patient can sustain. It may be measured using the 

6-minute walk distance 

	 6-minute walk test (6MWT) is a submaximal exercise text used to assess aerobic capacity and endurance. The 
distance covered over a time of 6 minutes (reported as 6-minute walk distance or 6MWD) is used as outcome by 
which to compare changes in performance capacity

12.	 Lung function - measure of the capacity of the lungs during respiration and may be measured using FEV1, FEV1/FVC 
etc.

13.	 Mortality - cessation of life that is due to COPD or other cause reported during the period stipulated in the study 
protocol.

14.	 Adverse Events - undesirable experience reported during the study period which may or may not be associated 
with the use of a COPD action plan or self-management intervention (other than exacerbation, hospitalization, and 
mortality) such as trauma during exercise training, delay in ER consultation etc.
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Quality of Life Questionnaires and Breathlessness Scales
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COPD Assessment Test (CAT) 
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Modified Medical Research Council (mMRC) Dyspnea Scale 
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