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Editorial

PHYSICIAN-SCIENTIST, ACADEMICIAN AND 
PUBLISHED RESEARCH AUTHOR

Based largely on interest and preference, there are 
physician-scientists who are engaged in the dual 
work of being a clinician and researcher. Some of 
them have the added responsibility of also being 
academicians or members of medical faculties. The 
article, “Physician as Clinician, Researcher and 
Academician” in this JMUST issue demonstrates 
the importance of organizational support and 
collaboration for physicians. The doctor has multiple 
roles to navigate through three settings: clinics, 
research centers, and classrooms to ful�ll the mission 
of better public health. Research and dissemination 
of �ndings through publication are almost sine qua 
non when the physician blends the roles of clinician, 
researcher, and academician. Within the purview 
of translational research, the clinician is informed 
and applies the knowledge base for better patient 
care.

We encourage all physicians to take on the 
additional role of researcher and contribute to the 
collaborative effort in investigating puzzling medical 
conditions of patients. Participation in research adds 
to not only evolving medical knowledge but also 
effective clinical practice and better patient outcomes.

After all, no matter how distinct the roles, they do 
share same values:

“Vision—clear sense of what one wants to 
accomplish in this world; Integrity—principles 

of life based on honesty and consistency; 
Dedication—hard work, persistence, and 
determination to move ahead despite setbacks; 
Curiosity—questions of why and how; and 
Con�dence—a belief in yourself that allows 
one to challenge the dogma and take chances.” 
[Schwartz DA. Editorial: Physician-Scientists, 
Am J Respir Crit Care Med 2012].
In this 2021 December issue, we have a total 

of 15 articles, constituting �ve clinical studies, two 
each for Public Health Action Research and Medical 
Education, and one each for Qualitative Research, Q 
Methodology Research, Meta-analysis, Case Report, 
Viewpoint, and Oration. Our cover page depicts the 
Philippine national hero, Jose P. Rizal, a physician 
educated at the University of Santo Tomas, a writer, 
and who on the fateful day of December 30th was 
executed because of activism. Fast forward, we 
consider him an inspiration, as we transcend our 
local boundaries as physician researchers to the 
global arena.

As we close the year 2021, we express our 
gratefulness to our advisory board, Philippine-based 
and international editorial board members who 
generously gave their time and expertise for JMUST 
to come up with two issues this year. We hope to 
publish three to four issues yearly in the coming 
years. We also thank our authors who shared their 
valuable research work for publication and our loyal 
readers. Soon, we will be on SCOPUS to cast a 
wider net in readership.

https://doi.org/10.35460/2546-1621.2021-0162
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ABSTRACT

 The daily work life of physicians who function as 
clinicians, researchers, and academicians is focused 
on improving public health and patient outcomes in 
three usually compartmentalized settings: clinics, 
classrooms, and centers for research. In these 
settings, physicians are addressing patients’ medical 
concerns based on evidence, and at the same time, 
considering if new information could lead to research 
and discovery for better patient outcomes. The 
physician then proceeds to mentor, teach, and train 
medical students in quality evidence-based clinical 
practice and the conduct of scienti�c research. The 
importance of operationally blending these three 
disciplines with research as a common thread is not 
only a big challenge for these physicians but also an 
opportunity to innovate for better public health.�

Key words: Physician, clinician, researcher, 
academician, public health, physician-scientist

INTRODUCTION

In the midst of every public health crisis like the current 
Covid-19 pandemic, the physicians who wear three 
hats as clinicians, researchers, and academicians are 
seen and heard often in all media. These physicians 
are capable of discussing diagnosis or treatment of 
diseases in the same breath as they explain ongoing 

research stemming from their clinical experience. It 
is not unusual for these same physicians to also be 
seen as medical school faculty members mentoring 
future physicians. For the discerning viewer, these 
physicians are operating seamlessly as clinicians, 
researchers, and academicians to address public 
health concerns.

For the physicians, however, navigating these 
roles or disciplines is challenging since each resides 
in distinct organizational systems.[1-3] Rigorous 
study and training accompany each discipline. 
Most physicians prefer and are comfortable in 
specializing in one discipline or two in the course 
of their medical careers. The physicians who occupy 
all three disciplines contend with varying and 
sometimes competing requirements and expectations 
from each institution they work with. Without strong 
organizational collaboration and support,[1-3] 
blending these three disciplines can be daunting for 
these physicians.�

Pandemic aside, whether in the public eye or not, 
the daily work life of physicians who function as 
clinicians, researchers, and academicians is focused 
on improving public health and patient outcomes in 
three usually compartmentalized settings: clinics, 
classrooms, and centers for research. In these 
settings, the physicians are addressing patients’ 
medical concerns based on evidence, and at the 
same time, considering if new information could 
lead to research and discovery for better patient 
outcomes. The physician then proceeds to mentor, 
teach, and train medical students on quality evidence-
based clinical practice and in the conduct of 
scienti�c research. The importance of operationally 
blending these three disciplines, with research as a 
common thread is not only a big challenge for these 
physicians but also an opportunity to innovate for 
better public health.�

Journal of Medicine, UST 2021 , 5, 2; doi: 10.35460/2546-1621.2021-0161
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PHYSICIAN AS A CLINICIAN

Most physicians are clinicians who directly relate 
to patients in terms of diagnosis and treatment. 
With the rise of evidence-based clinical practice 
(EBCP), originally referred to as evidence-based 
medicine, the physician as a clinician adheres to 
the “conscientious, explicit, and judicious use of 
the best evidence in making decisions about the 
care of individual patients”.[4] Critical thinking is 
indispensable for a clinician. The patient’s clinical 
condition is where every inquiry begins and ends. 
As clinicians, physicians work in clinics or hospitals 
governed by policies and enforced by the executive 
management. Hitting prescribed clinic hours and 
mandatory administrative meetings are not always 
conducive to digging deeper into observed disease 
patterns or uniqueness during consultation hours 
with patients.�

As clinicians, physicians have to present their 
observations for formalized inquiries at the centers 
for research. Once approved for research, heavy 
administrative coordination with the clinic or hospital 
management can be bureaucratic.�

PHYSICIAN AS A RESEARCHER

Physicians with MD-PhD degrees are referred 
as physician-scientists (PSs) and their numbers 
are dwindling.[1-3,6,7] Dr. Schwartz described 
PSs as “not only drawn to medicine and the 
clinical challenges of our patients,” but also 
“drawn to the opportunities that our patients’ 
medical problems bring to science.”[3] With 
the decrease in retention and recruitment of 
PSs in Japan, the attendant causes are gleaned 
in Dr. Ishikawa’s recommendations: “include 
increasing the knowledge of medical students and 
younger physicians on the role of PSs and the 
bene�ts of a career as a PSs, providing speci�c 
career paths for PSs, securing speci�c positions 
for PSs, and increasing the compensation for 
PSs.”[7] According to one study, some indicators 
of successful PSs include: “have advanced 
biomedical research through contributions that 
form the basis for future scienti�c breakthroughs; 
have made major contributions toward mentoring 
the next generation of (physician)-scientists; 
have engaged in translational research, which 
may have contributed directly to diagnostic or 

therapeutic advances; have a national reputation, 
as evidenced by their publications, invitations to 
speak at national and international meetings...”[8]

To be able to participate in valuable research, 
it is not necessary to have MD-PhD degrees. The 
physician-clinician can become a researcher with 
proper training in the conduct of the scienti�c study. 
Having observed particularly perplexing medical 
concerns presented by patients, the clinician can 
conduct a study with possible collaboration from 
other researchers and eliciting approval from the 
Institutional Review Boards (IRB). It is important to 
publish the results of the study, successful or not, 
and its validation of the hypothesis. The clinician 
will have to manage the tug-of-war between clinical 
practice and research with institutional requirements 
from both sides.�

PHYSICIAN AS AN ACADEMICIAN

Physicians who are clinicians and researchers may 
also become faculty members of the medical school. 
Teaching in classrooms about the evolving medical 
knowledge to future students is no small feat. Added 
to that are the essential training and mentoring of 
future physicians on effective clinical practice and 
conduct of the scienti�c study. In a study by Holmboe, 
et al.[9] they found that “many of the faculties are 
insuf�ciently prepared to deal with assessments of 
the traditional competencies of medical knowledge, 
clinical skills, and professionalism as well as the 
newer competencies of evidence-based practice, 
quality improvement, interdisciplinary teamwork, 
and healthcare systems”.�

One recommendation is for salary support that 
“provides ‘protected time’ from clinical duties 
for academic pursuits, including responsibilities 
related to clinical teaching and mentoring”.[9] 
Another recommendation is for further analysis 
by the medical school on “current practices of 
teaching-learning and research, as well as re�ect 
upon possible changes needed to develop a 
student-focused teaching-learning and research 
culture”.[10] Fundamentals of research design 
and methodology need to be embedded in the 
mission and vision of the medical school as well 
as incorporated into undergraduate medical 
education and postgraduate training curricula 
and then reinforced through continuing medical 
education.[6,10]
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CONCLUSION

The compartmentalization of disciplines attendant to 
physicians functioning as clinician, researcher, and 
academician is a continuing and evolving challenge. 
As one author puts it: “success in silos�prevents 
sharing bene�ts of each other’s achievements and 
hence cannot be transferred or translated as the 
best collaborative patient care for maximized 
patient satisfaction�and overall healthcare delivery 
outcomes.[11] The same author stated, “strong need 
to link clinical practice, backwards with clinical 
education and research to enrich the future with 
the ‘best and evidence–based’ practice, ensuring 
measurable patient care outcomes.”[11]

Uppermost in the minds of physicians wearing 
these three hats as clinician, researcher, and 

academician are how to effectively navigate 
through institutional requirements in clinics, centers 
for research, and classrooms for better public health 
and patient outcomes. Formidable as it may be, it 
is not far-fetched for organizations to consider and 
innovate for better collaboration and support these 
physicians. Motivation on the part of the physicians 
is almost innate since they have already put in 
those hours of study, training, and experience upon 
themselves to steer through three disciplines. For 
them to go around clinics, research centers, and 
classrooms is not just necessary but comes naturally.

It will not be a surprise to see future studies on 
how institutions innovate to support physicians who 
inhabit all three settings: clinics, research centers, 
and classrooms for quality clinical practice and 
research.�
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Life writing is not only 
recording and reporting and repeating 

the lived story as known, 
as written by the subject; 

life writing is 
recoding and restorying and restoring 

the lived story as unknown, 
as unwritten by the subject.

–Carl Leggo, 2001[1]  

ABSTRACT

 Research writing evokes feelings of anger and 
anxiety even among graduate students. Feelings are 
an inseparable part of the human lived experience 
and are important to learning and decision making. 
Research anxiety is powerful but not impossible to 
overcome. Various affective, cognitive, linguistic, and 
pedagogical mitigating strategies can be employed. 
By simply acknowledging its existence, we lead our 
students in the direction of doing just that...towards 
a transformational mindset to overcome research 
anxiety. Written qualitatively in the hermeneutic 
strand, this paper explores the lived experience and 
collective portrayals of the phenomenon of graduate 
research writing anxiety using prose poetry. The main 
forms of poetry qualitative researchers create vary from 
data poems or transcription poems, research poems, 
and autoethnographic poetry. Autoethnographic 
poetry is created by the author through self-re�ection 

and writing to explore anecdotal and personal 
experiences and connect this autobiographical story 
to wider cultural, political, and social meanings and 
understandings. In this paper, the author writes from 
an emic perspective utilizing intertextual chaining to 
create an autoethnographic research prose poetry. 
The paper describes in rich detail, the dominant 
feelings about research writing anxiety and anger 
that surfaced from participants’ narratives of their 
shared experience of research writing anxiety. Prose 
poetry is written in paragraphs rather than verse but 
contains the elements of poetry, such as poetic meter, 
language play, and a focus on images rather than 
narrative, plot, and character. 

Key wo rds: research writing anxiety, poemish 
(research) poetry, prose poetry, autoethnography, 
hermeneutics

INTRODUCTION

Research writing evokes feelings of anger and anxiety 
even among graduate students. Feelings are an 
inseparable part of the human lived experience and are 
important to learning and decision making. Research 
anxiety is powerful but not impossible to overcome. 
In 1975, Daly and Miller [2] introduced the concept 
of writing anxiety, also called writing apprehension. 
The term describes writing-speci�c anxiety which is 
situation and subject-speci�c. Individual difference 
is associated with tendencies of an individual to 
approach or avoid the situation because the writing 
is accompanied by a degree of perceived evaluation. 
Writing anxiety may occur if students are expected 
to write excellently. Students who suffer from writer’s 
anxiety because they fear that judgment is personal 
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rather than performance-based tend to shy away from 
the idea of writing overall, usually most pronounced 
in an academic setting.[2] “Writing anxiety” and 
“writer’s block” are informal terms for a wide variety 
of apprehensive and pessimistic feelings about writing. 
These feelings may not be pervasive in a person’s 
writing life. Hjortshoj [3] purports that the phenomenon 
of writing anxiety and writers’ block are situational, 
explaining that obstacles are particularly common 
during times of transition—transitions to new writing 
roles or to new kinds of writing. Some situational 
possibilities include: writing in a new format, writing 
longer papers than before, writing for new audiences, 
writing about a new subject matter, writing about 
an abstract phenomenon, and writing in a foreign 
language.[4–7]. Even students that see themselves as 
“good writers” or “capable writers” suffer from writing 
anxiety. They cannot make the leap from what is a 
natural discourse in their heads to the prescribed idea 
of organization posed by a new research genre, as in 
shifting from the quantitative to qualitative research. 

The Narrative

I thought all the while that my position in the research 
community is secure until en route into a doctoral 
career in education, I found myself confronted with 
yet another dimension of research. Honed in the 
clear-cut, almost repetitious, and cyclical pattern of 
research in the hard sciences and its biases towards 
randomized, controlled trials, I made a 180 o turn 
and became absorbed with qualitative research: 
its varied facets, its startling twists and turns, and 
expanded my research endeavors into the realm of 
medical education. Suffering through post-positivist 
inertia, deciding what to include—and what to leave 
out—was not an easy task. My initial impulse was to 
include everything, perhaps apprehensive that I may 
not �nd the right words to express my thoughts again. 
I am still not able to completely abandon the numbers 
in favor of metaphors. I �nd myself straddling in the 
great abyss that is the quantitative-qualitative divide. 
My right brain wants to indulge in poetic discourse 
while my left brain wants to hang on to analytic 
discourse, borne out of my engagement in evidence-
based medicine as a clinical epidemiologist.

When I decided to write my dissertation in the 
qualitative genre, I enrolled in a course on qualitative 
research. As part of our authentic assessment, I 
together with 10 of my classmates was required to 

write our own story of research anxiety. How do I 
write it? Angst-ridden I plunged myself into that part 
of me which I have not totally explored. Can I really 
write a literary piece about myself? I quickly wrote 
my story and handed it in with barely a second 
look. My �rst attempt resulted dismally into what our 
professor termed as “riddled” (my own perception 
of what he meant) “with incidentals.” Words could 
not just be thrown down on paper and be called a 
story. Confronted with the need to re-write my story, 
bleary-eyed, sleep-deprived, hoping for inspiration 
and yearning for another cup of coffee, and maybe 
some nice chocolate-chip cookies, a dozen nagging, 
self-mocking thoughts echoing in my head, staring 
pathetically at the empty computer screen—imagining 
myself wand in hand like Hermione Granger of Harry 
Potter in the Sorcerer’s Stone and saying “Wingardium 
Leviosa”[8]. Nothing happened…and my heart started 
to race, my hairs stand on ends, a feeling of cold wind 
blowing on my warm nape, and my mind whirling…
one thousand words by weeks’ end. Yes! I have all 
the signs and symptoms of anxiety…that’s what I 
am going to write about—my writing experience in 
qualitative research. Pumping all my creative juices I 
settled, took a deep breath…I have no choice; I must 
write about it today—today is SUBMISSION DAY!

My experience of being a writer is of walking 
a constant tight rope between processing negative 
feedback and rejection and feeling good enough 
about my work to not give up completely. There 
have been extreme highs and extreme lows over the 
years, and I’m not expecting things to get any easier 
as time goes on — just different. Although I believe 
that I would never improve if I were not able to take 
on feedback from others, I also need to manage 
this process, so it doesn’t overwhelm me. If I am not 
passionate about my work at least some of the time, 
then how can I expect anyone else to value what I 
am doing? So, how do I survive? 

For as long as I can remember I have been 
interested in reading and writing. I am not sure of the 
exact reason I became so drawn to those subjects. 
I tend to think my mother had a large impact on me 
as she was a bibliophile. She had heaps of Reader’s 
Digest in a cabinet, and I would literally devour all its 
contents whenever I had spare time. I used to write 
intensely. I excelled in English and writing courses 
all through school but did not view them as my best 
subjects. I was more interested in Science and Math 
(my parents’ forte). I never thought I would wind up 
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studying writing as closely as in this course and the 
experience is still giving me the creeps…the kind of 
anxiety that emerges occasionally in a writer’s life: 
the kind of gut-wrenching, dizzying upheaval from 
within, that throws everything you think you know 
into doubt, the kind that scares you to the very core 
and into a spate of sudden, incomprehensible fright 
attacks. What will I write about?

The weeks past had been hell, my temper teetering 
on volatility. I cannot place myself in the frame of mind 
for writing, let alone write sentences to express my 
thoughts. I brainstormed, freewrote, and assembled 
the pieces together, nebulous, and amorphous at 
�rst; disorganized and rambling…erasing and re-
writing those dreadful and shameless words…blindly 
searching in the air for images in words. At �rst, I 
wrote my ideas in short phrases, then sentences just 
so I will not forget them. Then, I started to feel a little 
better because as I wrote I almost felt liberated—bit 
by bit—I was �nally able to get all my emotions out. 
All I wanted was someone to listen and not critique 
back. The paper I was writing on provided that for 
me. Then, another realization—writing, the very 
thing that triggered my fear is providing the antidote 
for it—a catharsis. Before I was able to put anything 
down on paper, I sat in my room wanting to pound 
my head against the wall and eventually make myself 
literally sick over the situation. Instead, I now have a 
safe and healthy way to release my tension… when 
all that is left is writing; writing is all that is left. As a 
research adviser, I had always told my advisees to 
write about something new—as I write now, I can 
hear myself following my own counsel. The more 
experience we have with new things the better off we 
are. For our data, I, and my fellow graduate students 
in qualitative research each wrote our own story 
about anxiety and anger in research writing. Using 
our narratives as data, all of us ended up writing 
about research writing anxiety in the qualitative genre 
based on our own understanding and appreciation 
of the phenomenon using our own interpretive ways. 

Research Design

Writing qualitatively in the hermeneutic strand by 
Heidegger,[9], I approached the topic about how 
I made meaning from an emic perspective as I am 
myself immersed in the lived experience of graduate 
research writing anxiety creatively using prose poetry to 
represent our collective portrayals of the phenomenon. 

Lahman, et al, [10] in their paper “ish: How to Write 
Poemish (Research) Poetry” described research poetry 
thus: “poemish representations may be said to be 
research representations characterized by features of 
poetry and an effort to blend the aesthetics of poetry 
and science of research into something which may be 
said to be poem-like, ish, or poemish.” 

Prose poetry is written like prose, in paragraphs 
rather than verse, but contains the characteristics of 
poetry, such as poetic meter, language play, and 
a focus on images rather than narrative, plot, and 
character. Fitzpatrick and Fitzpatrick [11] portrayed 
the role of poetry in their research writing. KATIE: 
“poetry is, actually, one of the things that keeps me 
alive in the academy. Not in the biological sense, but 
in the sense of having life, inside, in keeping alight 
and alive; staying alive to what is important and 
what holds.” ESTHER: “poetry enables me to get to 
the essence of the matter, to the embodied response 
that I have to a particular thing under investigation 
and, through the writing of poetry, to make sense of 
it in a new way.”  The main forms of poetry qualitative 
researchers create continue to be data poems or 
transcription poems eg, Glesne [12], which are poems 
researchers create with data from interview transcripts 
and personal narratives; research poems, which the 
researcher creates about the research experience; 
and auto-ethnographic poetry, created by the 
author through self-re�ection and writing to explore 
anecdotal and personal experience and connect this 
autobiographical story to wider cultural, political, 
social meanings, and understandings. This paper 
adopts autoethnography as its research design [13]. 
I wrote from an emic perspective utilizing intertextual 
chaining to create an autoethnographic research 
prose poetry. The paper holistically describes in rich 
detail, the dominant feelings about research writing 
anxiety and anger that surfaced from the narratives 
of our shared experience, where I, the researcher, 
was featured as a full member of the community or 
experience being studied.[14,15] The ethnographic 
method herein adopted focused on evoking the 
experience with emotional richness through narratives 
before facilitating an analysis. The narratives were 
seen as the basis, method, and eventual result of 
autoethnographic research, albeit alternatively 
represented in the form of autoethnographic prose 
poetry. This is our story describing exactly how we 
felt, and to describe it any other way would be to 
invalidate our experiences and feelings. 
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Thematic Analysis

Analysis using the Owen’s [16] three criteria for 
thematic identi�cation was used as a framework 
to address the basic research question What are 
the elements affecting the development of anger 
and anxiety among graduate students faced with 
the required research writing? Protocols were read 
many times to identify Owen’s criteria for recurrence 
of ideas within the narrative data (ideas that have 
the same meaning but different wording), repetition 
(the existence of the same ideas using the same 
wording), and forcefulness (verbal or nonverbal cues 
that reinforce a concept). Thematic identi�cation was 
performed on both intrathematic and interthematic 
levels. The themes were isolated on an individual 

basis (intrathematic) and then compared on a 
project-wide basis (interthematic), allowing for the 
development of major content themes encountered 
in the narrative protocols. The major themes isolated 
were suggestive of the elements of anxiety and anger 
that we experienced while undergoing graduate 
research writing. Most themes were identi�ed 
because of recurrence. Repetition was recognized 
in a smaller portion of the participant narratives but 
considerably more so than forcefulness. 

Findings

The list of responses drawn (see Table I) showed 
a variety of metaphorical representations. The 

Table 1. Stages of anger and anxiety during the Graduate research writing experience

Themes Associated Meanings Metaphors

1. Paralysis a. Feeling of inaction …stemming from misplaced pride (#1, #9) 
…paralyzing my creative soul (#1) 
…straddling in the great abyss (#3) 
Gripping my being… (#1) 
…tension enveloped my body (#8) 
…not even trying to move (#11) 
…felt stiff and cold (#4) 
…my heart was really resisting (#2) 
…did not have any direction…leading me to nowhere (#9) 
…no options left (#8) 
…inner self soaring for its meaning (11)

b. Feeling of inadequacy …stupid, dim-witted underling (#2) 
…hoping I could be good in grammar (#4, #9, #11) 
 …in writing (#5) …not very rich in vocabulary (#11) 
… like a child (#2, #4, #6) 
… on my �rst day in school (#4) 
… just starting to walk (#6) 
…rooted…in not knowing my craft (#4) 
…felt like a weakling duck (#6) 
…it was like a baptism of �re (#4) 
English is not my mother tongue… (#9)

c. Feeling of 
indeterminacy

…totally disoriented in many ways (#5) 
…all sorts of uncertainties plugged my mind (#8) 
…had gone in the wind…in so many directions (#6) 
…that part of me which I have not totally explored (#3) 
…saying exactly the opposite of what I was feeling (#4) 
…the battle was there…but enemy nowhere to �nd (#11) 
…could never tie up loose ends (#5) 
… it seemed so dark though the sun was shining brightly (#2)

2. Procrastination 
and Progression

a. Feeling of hesitancy I lived my life in growing rings… (#11) 
…suddenly my dormant mind was awakened (#8) 
…a season of discontent (#5) 
…�ourish in harsh conditions (#1) 
…butter�ies lurking in my stomach (#4) 
…turmoil of mixed emotions (#4, #9) 
…a long journey ahead … (#8, #11) 
…drifted in my mind…to steal my moment of silence (#9) 
…rock music… playing in my mind…disturbing the silence of my heart (#4) 
…not progressing fast enough (#5)
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Table 1. Stages of anger and anxiety during the Graduate research writing experience

Themes Associated Meanings Metaphors

b. Feeling of 
helplessness

The quest I trod …not an easy one… (#11) 
…for a while I stopped laughing (#5) 
…�endish voice (#1) 
…words kept playing in my mind… (#2) 
…wallow in self-pity (#1) 
…girded in silhouetted gloom (#11) 
Heart started to race…hairs stand on ends…mind whirling (#3) 
…my esophagus was shrinking (#2) 
…so exhausted of my journey inward (#1) 
…knees trembling (#4, #6) 
…felt hot under the collar…my face �ushed, palms sweating (#1) 
I could hardly breathe… (#2, #8) 
…helpless, I really was… (#9) 
…my mouth suddenly dried up…swallowed a lump in my throat (#4) 
…still a halfway journey…the time has not yet come (#11)

c. Feeling of 
hopelessness

Fuming mad…made my blood boil (#1, #11) 
My heart was so heavy… (#2) 
…precious little tears of hardship all wasted (#2, #8) 
Temper teetering on volatility… (#3) 
Life was eating me up… (#5) 
…time was running out (#5, #11) 
…felt as if the whole world has fallen on me (#2, #6) 
…the worst battle in life (#2, #4, #11) 
…my oil was consumed… (#11) 
…I’ll never get out of it alive (#5) 
I almost gave up… (#2, #5, #7) 
The week past had been hell… (#5) 
…churning and heaving…like a cup of …tea (#11) 
…sleepless nights (#2, #6, #8) 
…could not even hear the whisper of God (#11) 
…everything was getting near…and everything near was turning into a 
stone (#11) 
…months to complete…sickening… (#10)

3. Pinnacle and 
Plateau

a. Feeling of submission Letting go… (#1) 
Look in and study myself…I took a peek (#3) 
…emptying myself was necessary (#9) 
…detach myself from all (#10) 
I surrendered…better with the help of others (#1) 
I learned to accept the pain… (#2) 
…renounce my pride…and transcend all (#11) 
…a mind conditioning…

b. Feeling of suf�ciency …take stock of my predicament (#1) 
…malleable and tentative…constantly willing to change (#3) 
As a tiger…get out…unscathed (#4) 
Face the battle… (#2) 
…take the bull by its horns (#1) 
…handle my anger right (#11)

c. Feeling of surmounting …moving through the hard veins of heavy mountains (#11) 
…last step of the ladder I am climbing (#6) 
…made me �ght for worth (#11) 
Hit the target… (#2) 
…a roller coaster ride with no delay of any kind (#8) 
…riding the waves (#4); …the ups and down of writing (#6) 
…the journey has to move on…no turning back (#11)
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Table 1. Stages of anger and anxiety during the Graduate research writing experience

Themes Associated Meanings Metaphors

4. Plunge
 

a. Feeling of relief …sweet melody of comforting words (#11) 
…providing the antidote (#3) 
Behind those clouds is the sun shining brightly… (#2) 
…felt sloshed in the whirlpool (#11) 
…splashed by a bucket of water (#8) 
…like lilies in the �eld…simple but full of colors (#11) 
…the most beautiful �ower in the garden (#4) 
…recover the lost strength (#6)

b. Feeling of release My life would be shining again… (#2) 
…smooth sailing all along (#1) 
Memories…like starlight (#5) 
…the gloomy side made the other side brighter (#2) 
…to embrace a different ethos (#3) 
…a chance to grow a soul (#5) 
…as if I peeped a bit of heaven (#11) 
…all the worries led…to a deeper joy (#2)

 
 

c. Feeling of resoluteness … mastering an area of … life (#5) 
…ready to be decoded and morphed (#3) 
…place of endless possibility (#3) 
…like a big canvass…to complete the picture (#5) 
…a road map…constantly guiding me (#5) 
…lead me to the right path (#2) 
…to search for a golden egg (#9); …a treasure (#2) 
…the stepping-stones (#2) 
…transformed from novice to experts (#3)

associated meanings have been culled from narrative 
portrayals by the graduate students. By providing 
“intertextual links” their collective portrayals for 
each of the thematic clusters are created through 
“intertextual chaining”.[7] What evolved was poetic 
prose about the representations, roots, and resolution 
of research writing anxiety among graduate students. 

Representations 

The four thematic clusters evolved were Paralysis, 
Procrastination and Progression, Pinnacle and 
Plateau, and Plunge, much like the slow-moving 
onset, the sloping prelude, the summiting climax, 
and the sliding descent characteristic of poetry (see 
Figure 1). Each cluster was further subdivided into 
three subclusters descriptive of the emotions evoked 
during the experience.

The PARALYSIS PHASE echoed feelings of 
inaction, inadequacy, and indeterminacy. 
“Research writing was something gripping my 
being, probably… stemming from misplaced 
pride…no options left as if…straddling in the 
great abyss…paralyzing my creative soul. 
Tension enveloped my body…my inner self 

soaring for its meaning…my heart resisting…
stiff and cold; trying to move, but…did not have 
any direction…leading me to nowhere. I…felt 
like a child…a stupid, dim-witted underling … 
a weakling duck… just starting to walk…on 
my �rst day in school. Since English is not my 
mother tongue…I hoped…that I could be good 
in writing… in grammar…rich in vocabulary. 
It was like a baptism of �re…rooted…in not 
knowing my craft. It was like entering…that 
part of me which I have not totally explored,…
all sorts of uncertainties plugged my mind, 
there were times that I was…saying exactly the 
opposite of what I was feeling,…it seemed so 
dark though the sun was shining brightly,…the 
battle was there…but enemy nowhere to �nd, 
all my efforts…had gone with the wind…in so 
many directions…disoriented…it seems that I…
could never tie up the…loose ends.”
As if egged on by forces unseen, the journey takes 
an uphill course and the PROCRASTINATION 
AND PROGRESSION PHASE reverberated 
with feelings of hesitancy, helplessness, and 
hopelessness. “I lived my life in growing rings…
with…butter�ies lurking in my stomach…rock 
music…playing in my mind…stealing and 
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disturbing the silence of my heart. My dormant 
mind was awakened…I enter …a season 
of discontent, a…turmoil of mixed emotions 
engul�ng me, I…�ourish in harsh condition, 
yet I face…a long journey ahead and I am not 
progressing fast enough. For a while I stopped 
laughing…girded in silhouetted gloom… a 
�endish voice…whispered at me to wallow 
in self-pity. I felt hot under the collar…my face 
�ushed, palms sweating…my heart started to 
race…hairs stand on ends…mind whirling…
my esophagus was shrinking. I could hardly 
breathe…so exhausted of my journey inward. 
Still a halfway journey…knees trembling… my 
mouth suddenly dried up…I needed to swallow 
a lump in my throat…helpless, I really was. The 
quest I trod…is not an easy one…the time has 
not yet come. Life was eating me up…months 
to complete…sickening…sleepless night…time 
was running out. With  temper teetering on 
volatility…the experience …made my blood 
boil …fuming mad. My heart was so heavy, 
my chest churning and heaving…like a cup 
of hot tea. I almost gave up…everything was 
getting near…and everything near was turning 
into stone. The week past had been hell…and 
I could not even hear the whisper of God, I 

shed tears…precious little tears of hardship all 
wasted… as if the whole world has fallen on 
me… as if �ghting the worst battle in life and 
…my oil was consumed…”
At the top of the summit, the PINNACLE AND 
PLATEAU PHASE resounded with feelings of 
submission, suf�ciency, and surmounting. “I 
have learned to accept the pain…a mind 
conditioning. I had to look in and study 
myself…I peeked, and I realized that letting 
go…detaching myself from all…emptying 
myself was necessary. I surrendered…
renounced my pride…and transcend all…
Malleable and tentative…constantly willing 
to change…I said to myself, ‘…take stock of 
your predicament…handle your anger right …
face the battle…take the bull by its horns, as 
a tiger…get out…unscathed.’ Coming to the…
last step… I am climbing…made me �ght for 
worth. It was like moving through the hard veins 
of heavy mountains…like riding the waves… 
the ups and downs of writing.  I have to…hit 
the target…like going on…a roller coaster ride 
with no delay of any kind…the journey has to 
move on…no turning back.”
And then the PLUNGE PHASE vibrated with 
feelings of relief, release, and resoluteness. 

Figure 1. Representation of the sloping rise and fall of emotions in the lived experience of research writing anxiety.
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“As if sloshed in the whirlpool…splashed by a 
bucket of water, things I needed to recover the 
lost strength … providing the antidote. Behind 
those clouds is the sun shining brightly… lilies 
in the �eld…simple but full of colors…the most 
beautiful �ower in the garden.  My life would 
be shining again …smooth sailing all along…
memories…like starlight…the gloomy side 
made the other side brighter…as if I peeped 
a bit of heaven and all the worries…led to 
a deeper joy. I am… ready to be decoded 
and morphed…in my search for…the golden 
egg…a treasure. I see…a road map… lead 
me to the right path. I see… a big canvass…
and I need to complete the picture… I see 
the stepping-stones… to a place of endless 
possibility.” 

Figure 1 elegantly portrays the sloping rise and 
fall of emotions/feelings in the lived experience of 
research anxiety, ie, …moving through the hard 
veins of heavy mountains… last step of the ladder 
I am climbing …a roller coaster ride with no delay 
of any kind…riding the waves…the ups and down 
of writing.

Roots 

Recurring metaphors suggest that we as graduate 
students considered our research writing experience 
as an enormous TASK with a beginning and an 
end…accompanied by anxiety, faced with…
turmoilof mixed emotions. Sharing work with an 
immediate panel of fellow students with the same 
assignment can become too much to bear. Some of 
us who took the course are members of a research 
center and some of our fellow students feared we 
have more exciting or more meaningful personal 
experiences to bring to the writing process and 
misconstrued or maybe misunderstood our mentor’s 
editing as deep censorship and pure criticism. Some 
were vocal to the point of cynicism. They felt that 
writing is a competition, with us whom they believed 
had a richer store of writing material, not to mention 
the possibility of superior writing skills…feeling that 
they must pass a TEST…rooted…in not knowing 
their craft.

Many of us viewed research writing as a 
TRAVEL…a long journey ahead, …have to 

move on…no turning back… a journey that is 
characterized by going up and sliding down…
the ups and downs…like moving on the hard 
veins of heavy mountains…on a roller coaster 
ride…riding a wave …the last step of the 
ladder I am climbing.…a journey that requires 
overcoming seemingly insurmountable odds …
enemy nowhere to �nd …�ght for worth …till 
my oil is consumed… a journey that is bound 
by TIME…and time was running out. For many, 
the research experience required a lot of 
re�ecting…to engage in lots of THINKING…
so exhausted of my journey inward... to look in 
and study myself…I took a peek…that part of 
me which I have not totally explored…my inner 
self soaring for its meaning.
Our tribulations are many and the dif�culties 
have been pinpointed by some as related to 
perceived or actual inadequacies with the 
language…TONGUE, English is not my mother 
tongue, with forming ideas, in THOUGHT, 
if only I had superior IQ…in TEXT, I was not 
very certain about my capability in writing… 
in grammar…hoping that I could be rich 
in vocabulary…when I tried to develop a 
research TOPIC that is relevant, feasible, and 
researchable…a �endish voice…whispered 
in my ears ‘you’ll never make it,’ the TITLE I 
submitted was rejected…although I have tried 
to change it several times…I could not regain 
the interest I have lost…THREADS and THEMES, 
gone with the wind…in so many directions…
disoriented…it seems that I…could never tie up 
the…loose ends…no TEMPLATE.
Dif�culties of not being able to achieve focus, 
the TARGET …hit the bull’s eye…I did not 
know how to start this project…too proud to 
ask for help from anyone…everything seemed 
TENTATIVE…I really thought of quitting…about 
giving up everything that I have started…but is 
quitting the best solution? I was…saying exactly 
the opposite of what I was feeling…it seemed 
so dark though the sun was shining brightly…
the battle was there…but the enemy…nowhere 
to �nd.
Dif�culties associated with the research and 
statistical TOOLS, this book for your evaluation 
instrument…after painstakingly researching 
for additional materials…revise…and remove 
it…I cannot seem to do anything right…
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TECHNOLOGY, is the in thing…copies of 
the �les…were not dif�cult to retrieve… but 
then…my diskette is missing the day before 
the defense…my encoder started to retype…
and errors in my computer…the day before 
technical validation…a screeching exclamation 
sound…a dialog box �ashing that the computer 
was low in resources.

Students suffering from writer’s anxiety fear that 
judgment of their work is personal rather than 
performance-based, so that they tend to withdraw 
altogether from the idea of writing overall. This is 
usually most pronounced in an academic setting when 
students are so daunted by the idea of having their 
work judged that they will go to any length to avoid 
being looked upon as inferior and will essentially 
shut down. They will not write. Those who manage 
to go through the research writing experience reach 
the peak of their anxiety during the thesis defense…I 
felt I was in a TRIAL being interrogated…as if the 
world had fallen on me.

Resolutions 

Given the right writing environment, a TRACK to 
follow, the researcher manages to overcome his 
fears. He realizes that no matter how hard the 
journey, the TRAVELER never journeys alone. He �nds 
the TORCH, a research center perhaps that provides 
the right milieu…an education in research…behind 
those clouds is the sun shining brightly…like starlight 
at the end of the TUNNEL. The narratives echoed with 
portrayals of a companion on the journey, a friend, 
a mentor, an adviser, a supervisor, a TEACHER, 
better with the help of others… someone who 
would provide encouraging…comforting words…
and support…a companion who would be the road 
map…constantly guiding… lead to the right TRAIL…
to the right path.

The sine qua non for writing anxiety is that it can 
prevent students from writing to their maximal 
potential. Whatever the cause, by accepting 
the TRUTH that writer’s anxiety does exist …
face the battle…take the bull by its horns…
handle my anger right…the journey has to 
move on…no turning back, from whatever 
cause, whether from rules that can hold one 
back, whether from a misapprehension of 

what is being graded, from being unrealistic 
in thinking that other students might be better, 
or from an environment that might not be 
too favorable, the writer can overcome his 
anxiety. The best way research mentors can 
alleviate research writing anxiety is to know 
their students’ THRESHOLDS, by recognizing 
their writing potentials…tension enveloped 
my body…paralyzing my creative soul…so 
they can work to adjust whenever possible. 
Writing anxiety is powerful but not impossible 
to overcome. By simply acknowledging its 
existence, mentors can provide the directions, 
the TRAJECTORY…and lead their students 
to do just that. At the end of the journey, a 
prize awaits the traveler…the golden egg…a 
TREASURE…the realization…a chance to 
grow a soul…to complete the picture… 
in the canvass…and the realization and 
TRANSFORMATION, a development in 
the positive direction…a chance to grow a 
soul…decoded and morphed…from novice 
to expert…mastering an area of…life… 
embracing a different ethos

DISCUSSION

This paper presents the synthesis of a selection 
of academic storytelling in the form of narrative 
portrayals on anxiety and anger as emotions 
evoked during the research writing experience, its 
representations, roots, and resolutions as described 
by graduate students in a comprehensive university 
in the Philippines.

Evelyn [17] contended that “a narrative is a 
form of research and representation, which 
is inherently educational.” She proposed 
further “that a hybrid form of academic poetic 
storytelling is capable of conveying both the 
subtleties of individual subjective experience 
and collective aspects of experience in concise 
and unique ways.” My fellow graduate students 
and myself were within a simulacrum, engaged 
and experiencing the same anger and anxiety 
at the same time, yet I must rise above the 
cacophony of �gures of speech so that I can 
make sense of the whole experience. Minh-
ha [18] critically encapsulates this research 
dilemma: “A conversation of ‘us’ with ‘us’ 
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about ‘them’ as a conversation in which ‘them’ 
is silenced. ‘Them’ always stands on the other 
side of the hill, naked and speechless, barely 
present in its absence.”

As graduate students during years of study at the 
university, we are frequently asked to demonstrate 
our knowledge through writing. Yet, a large 
number of us have dif�culty composing text at a 
level required by the course. Research anxiety 
is a very common disorder among students in 
various academic settings as well as professionals 
in many different �elds. It is a very real disorder 
that has received scant attention as a legitimate 
complaint. Other authors write about writers’ block 
and other composing process problems, but their 
works were mainly written from an etic or outsider 
perspective.[3,19]. The limitation in some of the 
previous studies on research anxiety is the lack of 
a suf�ciently emic perspective in the interaction. 
As an emotion/feeling-laden phenomenon, 
research writing anxiety that is written from an 
emic or insider perspective, as in this paper, 
best captures the essence of the phenomenon of 
research writing anxiety as co-experienced by the 
author and his classmates in a qualitative research 
writing course. The result—this paper—highlights 
rather than suppresses the similarities, tensions, 
and differences of our shared experience. Unlike 
other authors who write jointly or collaboratively 
to create prose poetry,[20] this paper was written 
solely by me, and my roles as a participant and 
autoethnographic researcher are fused.

Anticipating character assessment instead of 
performance/product assessment

Oftentimes students are so intimidated by the idea of 
having their work judged that they would go to any 
length to avoid being looked upon as inferior and 
will essentially shut down. They will not write. What 
is more damaging with this type of writing anxiety 
is that these students will most likely avoid seeking 
help from their instructor because they feel that the 
instructor does not like them personally. This reaction 
is easily misconstrued by teachers, who may conclude 
that the student is lazy, unmotivated, or maybe even 
unintelligent. Unfortunately, this scenario has far 
too much potential to end up af�rming the writer’s 
original fear, a form of negative feedback that ends 

up in a vicious cycle resulting in the student feeling 
increasingly inadequate and incompetent.

When a student’s self-esteem decreases, they 
tend to abandon all assignments easily because it 
is preferable for some students to fail because they 
have exerted no effort at all as opposed to a bad 
mark that they believe is linked to preconceived and 
ill-gotten beliefs about their personalities. To assist the 
students in minimizing their writing anxiety, research 
mentors can introduce rubrics to the students prior to 
accomplishing writing tasks.[21].

Self-ef�cacy in comparison with other students

Sharing work with an immediate panel of fellow 
students with the same assignment becomes too 
much to bear. Because they fear that other students 
have more exciting or more meaningful personal 
experiences to bring to the writing process, many 
writers misunderstand the editing stage as deep 
censorship and base criticism.

Globally, English is the language that is used 
mostly in communication. Students do not want to 
write when they feel writing is a competition with 
other students that they believe have a richer store 
of writing material, not to mention the possibility 
of superior writing skills because of a facility 
with using English in research writing. Students 
who write better quality compositions have low 
levels of anxiety compared to their counterparts 
with higher levels of anxiety. Several authors, 
notably, Cheng [4,5], Jebriel, et al, [6] found a 
signi�cant negative correlation between anxiety 
and the performance of students who use English 
as a Foreign Language (EFL) in research writing 
tasks. One of our classmates was an Indonesian 
who was an EFL student. As EFL students may 
place more emphasis on developing native-like 
pro�ciencies in comparison to their monolingual 
peers, they may experience higher levels of 
anxiety and lower levels of self-ef�cacy towards 
learning speci�c language skills.[22,23]. In the 
Philippines, English as a second language or L2 is 
taught as one of the required subjects until college 
years. Still, the majority of learners still exhibited 
problems and hitches in paragraph writing, more 
so in graduate research writing.[24,25]. Writing 
under time constraints was also found to have 
a detrimental effect resulting in writing anxiety.
[23,26,27].
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Con�nement to conventions, rules, and 
formats

For those who lean towards research in the hard 
sciences, creative writing becomes an ordeal as they 
hang on to analytical discourse with its rigid IMRAD 
rules. ‘Ruled’ paper took on new meaning in the 
classroom. It meant ‘ruled’ as in a measuring stick, 
would my ideas measure up? Ruled as in following 
the rules, performing in a particular manner. Ruled 
as in reigned over, was there a central theme good 
enough to govern the entire paper? Cheng [5] 
noted however, that when freed from rigid rules, 
students might feel less writing anxiety. A research 
student should embrace qualitative research writing 
as a form of creative writing. It seems unnatural to 
compose argumentative or opinion essays without 
using “I think,” “I believe,” or “in my opinion.” 
Using poetic inquiry as a methodological strategy 
structures the lived experience into poetic form.[28]. 
Lyric essays and poems thus function as a creative 
research act of revelation and intervention, and 
as a practice reliant upon image, language, and 
form, and exploring the voice and agency of the 
writer using metaphor, personi�cation, simile, and 
analogy.

Toward this end, Qashoa [29] proposed the 
process approach to writing as an alleviating strategy. 
According to this approach, writing is looked at as 
a creative act requiring planning, editing, chunking, 
drafting, working in groups, peer correction, and 
getting feedback rather than setting students a writing 
topic and receiving it as a product for correction 
without any feedback or discussion during the writing 
process itself. In her doctoral dissertation, Kuhlthau 
[30] proposed that understanding uncertainty in 
the early stages of research writing leads to better 
tolerance of uncertainty. Awareness of the research 
process improved students’ perception of the 
process and helped students understand and cope 
with the feelings of uncertainty, confusion, doubt, 
and frustration. Kracker [31,32] emphasized that 
Kuhlthau’s ISP model includes awareness of (a) the 
stages of research; (b) the thoughts typical for each 
stage; and (c) the iteration in the stages.

The writing environment

Oftentimes students have dif�culty developing their 
research writing when their space does not put them 
in the appropriate mood for writing. Depending on 

the student, one may discover that his/her writing 
�ows freely when in an environment that promotes 
research writing, such as a research center. Others 
would argue that to take writing seriously and stay 
concentrated on the writing task at hand, they 
must be in an environment that promotes stringent 
guidelines to follow. There are, however, those 
students who would like to achieve a balance 
between the “very relaxed” and the “very strict 
and focused” environment. In such cases, students 
may �nd that a school’s computer laboratory may 
be conducive to productive writing because a 
laboratory has a little of both atmospheres; on one 
hand, it creates a school-like setting because of its 
location, and on the other, it enables students to 
feel more at ease because they are not technically 
con�ned to the space or desk in an actual classroom. 
Unfortunately, it is impossible to please every single 
student. Therefore, someone may inevitably be at a 
disadvantage, which decreases their ability to write 
effectively.

Implications for research mentoring

Several years hence, I found myself mentoring other 
students in the qualitative research genre and I 
clearly understand the situation they �nd themselves 
in. The bottom line with writing anxiety is that it 
can prevent students from writing according to their 
ability. Whether it results from a misunderstanding of 
what is being graded, from constricting conventions, 
from unrealistically comparing themselves to other 
students, or from an uncomfortable environment, 
writer’s anxiety is real, and it is debilitating. The 
best way that we can alleviate research writing 
anxiety, as research mentors, is to know our students 
and recognize their writing prowess and abilities. 
In this way, we can work to make accommodations 
whenever possible. Research anxiety is powerful 
but not impossible to overcome. Various affective, 
cognitive, linguistic, and pedagogical mitigating 
strategies can be employed. By simply acknowledging 
its existence, we lead our students in the direction of 
doing just that...towards a transformational mindset 
to overcome research anxiety. 



686 Surfacing Anger and Anxiety in Graduate Research Writing

REFERENCES

1. Leggo C. Writing lives is more than writing lines: post-
modern perspectives on life writing. LangLit. 2000;2(2). 
Available from: http://dx.doi.org/10.20360/g2jw25

2. Daly J, Miller M. The empirical development of an instru-
ment to measure writing apprehension. Res Teach English. 
1975;9(3):242–9.

3. Hjortshoj K. Understanding Writing Blocks. New York, NY: 
Oxford University Press.; 2001. 

4. Cheng YS. A measure of second language writing anxiety: 
Scale development and preliminary validation. J Second 
Lang Writ. 2004;13(4):313–35.

5. Cheng Y. EFL Students’ Writing Anxiety: Sources and Impli-
cations. English Teach Learn. 2004;29(2):41–62.

6. Jebreil N, Azizifar A, Gowhary H, Jamalinesari A. A study 
on writing anxiety among Iranian EFL students. Int J Appl 
Linguist English Lit. 2015;4(2):68–72.

7. Sumara DJ. Fictionalizing acts: Reading and the making of 
identity. Theory into practice. 1998 Jun 1;37(3):203–10.

8. Rowling JK. Harry Potter and the sorcerer’s stone. Arthur A. 
Levine; 1997.

9. Heidegger Ma. Being and time. SUNY Press; 2010.
10. Lahman MKE, Richard VM, Teman ED. ish: How to write 

poemish (research) poetry. Qual Inq. 2019;25(2):215–27.
11. Fitzpatrick E, Fitzpatrick K. What poetry does for us in 

education and research. In: Poetry, Method and Education 
Research. Abingdon, Oxon ; New York, NY : Routledge, 
2020.: Routledge; 2020. p. 1–18.

12. Glesne C. That rare feeling: Re-presenting research through 
poetic transcription. Qual Inq. 1997;3(2):202–21.

13. Canagarajah S, Lee E. Negotiating alternative discourses in 
academic writing: Risks with hybridity. 2014:59-99. In: The -
sen L, Cooper L, editors. Risk in academic writing: Postgra-
duate students, their teachers and the making of knowledge. 
Bristol, Bufallo, Toronto: Multilingual Matters; 2014. p.59–99.

14. Chang W, Fukushima S. ‘Your care and concern are my bur-
den!’: Accounting for the emic concepts of ‘attentiveness’ 
and ‘empathy’’ in interpersonal relationships among Taiwa-
nese females.’ East Asian Pragmatics. 2017;2(1):1–23.

15. Anderson T, Fourie I. Collaborative autoethnography as a 
way of seeing the experience of caregiving as an infor-
mation practice. In: In Proceedings of ISIC: the information 
behaviour conference. 2015.

16. Owen WF. Interpretive themes in relational communication. 
Quarterly Journal of Speech. 1984;70:274–87.

17. Evelyn D. Telling stories of research. Stud Educ Adults [Inter-
net]. 2004;36(1):86–110. Available from: https://doi.org
/10.1080/02660830.2004.11661489

18. Minh-ha TT, Parmar P. Woman, native, other. Fem Rev [Inter-
net]. 1990;36(Autumn):65–74. Available from: http://
www.jstor.org/stable/1395110

19. Rose M. When a Writer Can’t Write: Studies in Writer’s 
Block and Other Composing-Process Problems. New York, 
NY: The Guilford Press; 1985.

20. Hetherington P, Atherton C. Writing together: Con-
junctive collaboration, scholarship and prose poetry. 
2020;24(2):1–18.

21. Arindra MY, Ardi P. The correlation between students’ wri-
ting anxiety and the use of writing assessment rubrics. Learn 
J Lang Educ Acquis Res Netw. 2020;13(1):76–93.

22. Torres KM, Arrastia-Chisholm MC, Tackett S. Perceptions of 
writing anxiety and self-ef�cacy among spanish heritage lan-
guage learners. J Hispanic High Educ. 2020;19(1):84–98.

23. Wahyuni D, Witri O, Marlina L. Writing Anxiety among 
Indonesian EFL College Students: Levels, Causes, and 
Coping Strategies. Ling Cult. 2019;13(1):67.

24. Kabigting RP, Gumangan AS, Vital DP, Villanueva ES V, 
Mosuela ES, Muldong FB, et al. Anxiety and writing ability 
of Filipino ESL learners. Int J Linguist Lit Transl [Internet]. 
2020;3(7):55–67. Available from: www.al-kindipublisher.
com/index.php/ijllt

25. Labicane GEM. Foreign language anxiety experiences of 
Filipino students across the four macro skills. Lang Lit J Lin-
guist Lit Lang Teach. 2021;5(1):254–64. 

26. El Shimi E. Second-language learners’ writing anxiety: 
Types, causes, and teachers’ perceptions. Department of 
Teaching English to Speakers of Other Languages at the 
American University in Cairo. 2017.

27. Ho M. Exploring writing anxiety and self-ef�cacy among 
EFL graduate students in Taiwan. High Educ Stud. 
2015;6(1):24.

28. Pelias RJ. Poeticizing the Everyday: Poetic Inquiry. In: The 
Creative Qualitative Researcher. 1st Ed. London: Routledge; 
2019. p.32. 

29. Qashoa SHH. English Writing Anxiety: Alleviating Strate-
gies. Procedia - Soc Behav Sci [Internet]. 2014;136:59–
65. Available from: http://dx.doi.org/10.1016/j.
sbspro.2014.05.288

30. Kuhlthau CC. The library research process: case studies 
and interventions with high school seniors in advanced 
placement English classes using Kelly’s theory of constructs. 
Rutgers The State University of New Jersey-New Brunswick; 
1983.

31. Kracker J. Research anxiety and students’ perceptions of 
research: An experiment. Part I. Effect of teaching Kuhlthau’s 
ISP model. J Am Soc Inf Sci Technol. 2002;53(4):282–94.

32. Kracker J, Wang P. Research anxiety and students’ percep-
tions of research: An experiment. Part II. Content analysis of 
their writings on two experiences. J Am Soc Inf Sci Technol. 
2002;53(4):295–307.

 Open Access  This article is licensed under a 
Creative Commons Attribution-NonCommercial-

ShareAlike 4.0 International License, which permits use, share 
— copy and redistribute the material in any medium or format, 
adapt — remix, transform, and build upon the material, as long 
as you give appropriate credit, provide a link to the license, and 
indicate if changes were made. You may do so in any reasonable 
manner, but not in any way that suggests the licensor endorses 
you or your use. You may not use the material for commercial 
purposes. If you remix, transform, or build upon the material, 
you must distribute your contributions under the same license as 
the original. You may not apply legal terms or technological 
measures that legally restrict others from doing anything the 
license permits. The images or other third party material in this 
article are included in the article’s Creative Commons license, 
unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons license 
and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this license, 
visit https://creativecommons.org/licenses/by-nc-sa/4.0/ .

http://dx.doi.org/10.20360/g2jw25
http://dx.doi.org/10.1177/2158244019894289
https://doi.org/10.1080/02660830.2004.11661489
https://doi.org/10.1080/02660830.2004.11661489
http://www.jstor.org/stable/1395110
http://www.jstor.org/stable/1395110
http://www.al-kindipublisher.com/index.php/ijllt
http://www.al-kindipublisher.com/index.php/ijllt
http://dx.doi.org/10.1016/j.sbspro.2014.05.288
http://dx.doi.org/10.1016/j.sbspro.2014.05.288
https://creativecommons.org/licenses/by-nc-sa/4.0/


687

https://www.jmust.org

ABSTRACT

Purpose: To connect didactic learning to clinical 
application is a challenging task both for the 
teachers and students. Target-Oriented Clinical Skill 
Enhancement (TOCSE) is a teaching and learning 
tool that integrates basic medical sciences at the 
clinical level. The authors sought to determine if 
TOCSE is effective in bridging didactic knowledge to 
clinical skill and enhancing the clinical performance 
of fourth year medical students.
Method: Between March 2021 and June 2021, in 
an online platform, the authors randomly allocated 
141 fourth year medical students into the experimental 
(n=12 groups; n=63) and control groups (n=12 
groups; n=78). Participants in the experimental 
group underwent the TOCSE module workshop 
while the control group utilized the standard method 
of teaching. The actively teaching faculty staff 
blinded of group allocation were invited to assess 
case presentations using a standardized rubric. A 
survey was done by the students (experimental and 
control) to evaluate how they perceived TOCSE 

to their performance and learning. Independent 
parametric t-test was performed to compare the 
clinical skill scores between the two groups.
Results: The experimental group had a mean 
clinical skill score of 35.29 (SD=2.64, excellent) 
while the control group had a mean clinical skill 
score of 31.96 (SD=4.04, satisfactory). The 
between-group comparisons using independent 
t-test indicated that the mean difference of -3.33 
clinical skills scores between the experimental and 
control groups was statistically signi�cant ( t=–2.39, 
p=0.026, 95% CI=–6.22 to –0.45). Moreover, the 
perceived usefulness score (scale 10 as highest) 
among the TOCSE presenters (experimental groups) 
was 8.43 (SD=0.84) and scores among the TOCSE 
audience (control groups) was comparable at 8.36 
(SD=0.71), both of which were interpreted as very 
helpful.
Conclusion : TOCSE is effective in bridging 
didactic knowledge to clinical skill and enhancing 
clinical performance of fourth year medical students.

INTRODUCTION

It has been long recognized and reported up to the 
present that to connect didactic learning to clinical 
application is a challenging task both for the teachers 
and students.[1-7] Traditional medical curricula rely 
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primarily on clerkships during the clinical period 
of study to train clinical skills, while the preclinical 
period is mainly used to teach the basic sciences.
[7] Although clinical subjects have been already 
introduced in the second year and third year curricula, 
entering the arena of clinical application during the 
fourth year or clerkship creates an atmosphere of 
uncertainty, competence issue, disconnection, and 
space for poor organizational skills compounded 
by differences in the level of clinical mastery by 
teachers.[3,6]

In a systematic review by Surmon and colleagues, 
they were able to identify nine themes relating to 
the perceptions of preparedness among fourth year 
medical students as follows: 1) competence, 2) 
disconnection, 3) links to the future, 4) uncertainty, 5) 
part of the team, 6) time/workload, 7) adjustment, 
8) curriculum, and 9) prior life experiences and 
learning.[6] Similar identi�ed struggles have been 
reported by Lyss-Lerman and her group among 
interns whose fourth year clinical experiences were 
visaged with lack of medical knowledge, lack of self-
re�ection and improvement, poor organizational 
skills, and underdeveloped professionalism.[3]

This problem of students’ struggles during the 
transition to clerkships has also been shown to re�ect 
among clerkship directors.[5] The issues elaborated 
were understanding roles and responsibilities, 
adjusting to clinical cultures, performing clinical 
skills, learning the logistics of clinical settings, and 
encountering frequent changes in staff, settings, 
and content.[1]  Interestingly, clerkship directors 
recognized students’ struggles with roles and 
responsibilities, performing clinical skills, and 
adjusting to clinical cultures, but they also focused on 
students’ dif�culties applying knowledge to clinical 
reasoning and engaging in self-directed learning.
[5] Wenrich, et al. further pointed out that students’ 
expectations differ from faculty expectations which 
has been the cause of mounting students anxiety. 
Students had higher expectations than both faculty 
groups for advanced skills preparation.[4]

The clinical training curriculum in clerkship 
is embedded in the framing learning objectives 
outlined by Sahu and colleagues as one of the best 
practices to impart clinical skills. In such a platform, it 
was conspicuously emphasized on the development 
of a patient-centered approach and understanding 
the signi�cance of pathophysiology in clinical 
presentations. To expand the modes of training, it 

has been instituted that medical schools must adapt 
essential teaching methods that will in�uence student 
learning of basic practical clinical skills apart from 
simulated learning, lectures, multimedia instruction, 
and problem-based learning.[7]  Clari�cation of 
clinical skill expectations with training prior to 
clerkship with clear integration of basic curricula and 
alignment of faculty expertise has been suggested to 
alleviate student struggles and anxiety as they enter 
clerkship.[4] Although the foregoing publications 
and discussions have sorted out the needs and 
strategies to make clerkship a fruitful and enjoyable 
learning experience, there remains a gap on how to 
bridge didactic knowledge to clinical application in 
a more speci�c approach.

Target-oriented clinical skill enhancement (TOCSE) 
is both a teaching and student learning strategic tool 
designed to speci�cally address the need to connect 
didactic knowledge obtained during the undergrad 
years to clinical application during clerkship.[8,9] The 
unique features of developed teaching and learning 
approach include--emphasis on the risk factors for 
contacting the primary disease, explanation of the 
pathophysiology of the chief complaint, and sign 
and symptom-based management of the patient’s 
acute problem for immediate relief of patients. The 
chief complaint is further digested into its anatomy 
re�ecting what diagnostic and laboratory work-up 
must be performed that will lead to resolution of the 
primary medical problem. In order to determine if 
TOCSE is effective in bridging didactic knowledge 
to the clinical skill of fourth year medical students 
and to determine if TOCSE is effective in enhancing 
and improving the clinical skill performance of 
fourth-year medical students, this research was 
undertaken. The conceptual framework of TOCSE is 
shown in Figure 1.

METHOD

Research Design

We utilized a randomized, controlled trial design 
at a single tertiary academic institution, Faculty of 
Medicine and Surgery (FMS), University of Santo 
Tomas (UST), from March 2021 to June 2021. The 
research platform is purely online.

We conducted random allocation of participants 
to receive the TOCSE (experimental) or the usual 
didactic method (control) using computer�generated 
sequences of randomly permuted blocks (sizes 
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of �ve or six) with a randomization ratio of 1:1. 
Randomization was carried out by an independent 
statistician and was strati�ed according to the week of 
module rotation. We employed the total enumeration 
approach, which is a technique involving all eligible 
participants thus, encapsulating all members of the 
target population. As such, sample size computation 
was not necessary since the study included all 
eligible members of the target population rather than 
just a sample.

Sample and Setting

The target population of this study was fourth year 
medical students who rotated to the endocrinology 
class. The study did not impose any exclusion 
criteria to gather as rich data as possible. The study 
employed the total enumeration approach, which is 
a technique that involves all eligible participants thus, 
encapsulating all members of the target population. 
As such, sample size computation was not necessary 
since the study included all eligible members of the 
target population rather than just a sample.

We applied  the TOCSE experiment during the 
2-hour online endocrinology class in a single session. 
We randomly assigned the groups of students to the 
experimental group and control group. The students 
were grouped into four, each group having four 
to �ve members. Two groups underwent TOCSE 
workshop (experimental group) and the other two did 

not (control group). All groups were assigned cases 
pertaining to various endocrine diseases. Only stem 
cases were given to the student groups where full 
cases were built up from history to management and 
follow-up plans. A pair of the experimental group 
and control group received the same stem case. The 
case assignments were given to students a week 
before the scheduled endocrine class session. The 
completed discussion of the cases were submitted in 
a written and PowerPoint forms and were presented 
orally during the online endocrine class hour. 

Data Collection

We invited actively teaching faculty members from the 
Faculty of Medicine and Surgery who were blinded 
of group allocation to assess the presentations using 
a standardized rubric speci�cally formulated for the 
experiment (see Table 1).

There were two evaluators to each endocrine 
session day except in one where the class was 
rescheduled and the other staff was eventually not 
available. We excluded all co-authors of the TOCSE 
paper in the evaluation process. We also performed 
a survey among all the students (experimental and 
control) to evaluate how they perceived TOCSE in 
relation to their performance and learning. Since 
faculty evaluators were not specialists of the class 
content topics (Endocrinology), they were provided 
with checklists containing expected output from 

Figure 1. Concept map of the Target-Oriented Clinical Skill Enhancement (TOCSE)
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the students and of pertinent data needed in the 
evaluation. The evaluators did the evaluation 
processes during the oral presentation in the online 
endocrine class hour. We forwarded the completed 
rubrics to the study statistician for analysis.

The Integration Activity is the platform where 
general assessment of learning will be performed. 
This platform is an approach on case analysis taught 
to the students during their second and third years 
of medical clinical learning. All facilitators involved 
were blinded on the assigned groups. Co-authors of 
the study were all excluded from grading of students.

Data Analysis

We performed statistical analyses of the data using 
Stata SE 13.1 for Windows (Stata Corp, College 
Station, Texas). A p-value of 0.05 was considered 
statistically signi�cant. Descriptive statistics such 
as mean, standard deviation, frequency, and 
percentage were used to summarize the outcome 
variables. Inferential statistics, on the other hand, 
involves Analysis of Covariance (ANCOVA). We 
performed this test to compare the clinical skill scores 
between the experimental and control groups while 
controlling or adjusting for the effects of signi�cant 
confounders.

Ethical Considerations

This study was conducted in accordance with 
international and national guidelines on research 
of human participants such as the Declaration of 
Helsinki, Good Clinical Practice, and the National 
Ethical Guidelines for Health and Health-Related 
Research (NEGHHRR) 2017. Considering that 
the study is an evaluation of the effectiveness of a 
teaching approach, which falls under the criteria 
for an exempted review (NEGHHRR, 2017), the 
researcher applied for an exempted review from the 
UST-FMS Research Ethics Committee.

Con�ict of Interest

This study did not receive any �nancial support 
from any third party nor pharmaceutical company. 
Hence, this study has no �nancial con�ict of interest 
to report. The researchers though af�liated with the 
study site did not participate as facilitators in the 
implementation of the research intervention.

Privacy and Con�dentiality

Data collection forms did not inquire any personal 
identi�er and used only control numbers. The gathered 
data were encoded in a password-encrypted 

Table 1. Grading rubric for the assessment of study groups (experimental and control).

9-10
EXCELLENT

(More than 75% of 
the expected)

8-7
SATISFACTORY
(50-75% of the 

expected)

6-5
FAIR

(Less than 50% 
to 30% of the 

expected)

4-3
POOR

(Less than 30% 
expected)

Application of basic knowledge.
Able to:
a. obtain p ertinent history and physical 

examination
b. identify risk factors
c. explain pathophysiology of chief com-

plaint

    

Formulation of diagnosis.
Able to:
a. diagnose primary disease
b. diagnose co-morbidities

    

Formulation of management plan
Able to:
a. formulate plan for the primary disease
b. formulate plan for the co-morbidities

    

Presentation and communication skill
Able to:
a. answer questions appropriately
b. present appropriate and relevant con-

tents in the slides
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computer and were de-identi�ed. In addition, 
all electronic data associated with this study will 
be stored in this password-protected computer. 
Con�dentiality will be assured by using the data and 
its results only upon agreed purposes and reasons. 
Only the researchers will have access to all research 
information and other relevant documents. All 
gathered data were reported as summative results. 
Data will be stored for a maximum of 3 years, 
and these will be properly disposed either through 
shredding of paper-based documents or through 
reformatting the electronic hardware for electronic 
data. 

Informed Consent and Recruitment Process

This study employed a delayed consenting process 
due to the following reasons. First, the study 
participants were fourth year medical students and 
the researchers were professors of the academic 
institution, thus the former were considered 
vulnerable subjects due to imbalance of power in 
hierarchy. Second, securing informed consent would 
inevitably reveal potential group allocation to the 
participants, thus breaking the blinding process will 
lead to errors or bias due to participants’ knowledge 
of the group allocation. Hence, the researchers 
employed a delayed informed consent process 
where informed consent was secured after data 
had been collected to mitigate potential coercion 
of participation and over- or under-performance of 
the participants during the assessment of outcome 
variables [Association of Clinical Research 
Professionals (ACRP), 2013]. Upon completion, the 
study and outcome variables had been assessed, the 
researchers secured consent from the participants to 
allow the former to utilize the data that had been 
collected (ACRP, 2013). 

Risks and Bene�ts

The anticipated risks of this study were the possibility 
of breach in con�dentiality and inconvenience due to 
the extra time needed by participants to participate 
in the TOCSE workshop. To minimize potential 
breaches in con�dentiality, the previously mentioned 
data de-identi�cation, data safety and security, and 
data storage and disposal measures were strictly 
observed. In contrast, to reduce inconvenience, the 
TOCSE workshop was scheduled in advance and 

done during the most convenient time and date 
agreed upon with the participants.

Despite these risks, the participants of the 
study have direct and indirect bene�ts from the 
participation in this study. The direct bene�t is the 
potential improvement in the acquisition of clinical 
skills among participants. In addition, the indirect 
bene�t of the study involves contribution of the study 
to knowledge about the effectiveness of the TOCSE 
module in improving clinical skills, thus allowing 
future academicians and clinicians to improve their 
teaching strategies and clinical practice, respectively, 
by incorporating the TOCSE module. 

Incentive or Compensation

The participants, both the faculty evaluators and 
students, did not receive any monetary or non-
monetary compensation for their participation in this 
study.

RESULTS

There were 28 groups who completed the 
endocrine tasks. However, four groups (2 TOCSE 
experimental, 2 control) were not able to have their 
oral presentation because of cancellation of classes 
on the affected date. Therefore, we evaluated only 
24 groups; 12 experimental (n=63) and 12 control 
(n=78), who were able to present orally. Another 
endocrine class schedule was moved to another 
date which affected availability of the two invited 
faculty evaluators. Only one replacement was able 
to attend the make-up class. Therefore, we had a 
total of 11 faculty evaluators who evaluated the 24 
groups comprising a sum total of 141 students.

In Table 2 the descriptive statistics of clinical 
skills among medical students according to group 
allocation showed that those who received the 
TOCSE intervention (n=12 experimental groups; 
n=63) had a mean clinical skill score of 35.29 
(SD=2.64), which we interpreted as excellent. In 
contrast, the control groups (n=12 control groups; 
n=78) which did not receive the TOCSE intervention 
had a mean clinical skill score of 31.96 (SD=4.04), 
which we interpreted as satisfactory. The TOCSE 
experimental group had higher clinical skill scores 
than the control group.

The between-group comparisons of clinical skills 
among respondents in the TOCSE experimental 
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groups and control groups using independent t-test 
are shown in Table 3. The results indicated that 
mean clinical skills scores between the experimental 
and control groups was statistically different, with 
a mean difference of –3.33 (t = –2.39, p=0.026, 
95% CI = –6.22 to –0.45). This result denotes that 
the mean clinical skills score of those in the TOCSE 
intervention group (experimental group) was 
statistically higher than those in the control group. 
It can also be noted that the partial eta-squared (�K2) 
was 20.66% (moderate effect size), indicating that 
20.66% of the difference in clinical skills scores was 
attributed or due to the TOCSE intervention.

The descriptive statistics of perceived usefulness of 
TOCSE among medical students (N=141) according 
to their role in the TOCSE intervention is shown 
in Table 4. The mean perceived usefulness score 
among the TOCSE presenters (experimental group, 
n=63) was 8.43 (SD=0.84), which means that 
these participants viewed TOCSE as very helpful in 
bridging didactic learning to clinical skills. Similarly, 
the mean perceived usefulness of TOCSE among the 
TOCSE audience (control group, n=78) was 8.36 

(SD=0.71), which also denoted that TOCSE was 
very helpful in bridging didactic learning to clinical 
skills. Both the experimental and control groups 
perceived that TOCSE was very helpful in bridging 
didactic knowledge to clinical skills. 

DISCUSSION

TOCSE is a developed teaching and learning 
strategic tool which brings the integration of basic 
medical sciences such as anatomy, physiology, 
biochemistry, pathology, and pharmacology at the 
clinical level. The primary goal is to bridge didactic 
knowledge to clinical skills among medical students 
at any level of clinical learning and application. The 
exemplary features of TOCSE as an added learning 
tool for clinical teaching are as follows: 1) emphasis 
on risk factors for contacting the primary disease, 
2) explanation of the pathophysiology of chief 
complaint, 3) sign and symptom-based management 
of acute problem of the patient for immediate relief, 
4) understanding and identifying all the targeted 
abnormal �ndings with allocated speci�c treatment, 

Table 2. Descriptive statistics of clinical skills among medical students according to group allocation (N = 24)

Clinical Skills Mean SD 95% CI Verbal 
Interpretation a

TOCSE Experimental Group (n = 12) 35.29 2.64 33.61 to 36.97 Excellent

Control Group (n = 12) 31.96 4.04 29.39 to 34.52 Satisfactory
a Note: Score interpretation was categorized using Dedekind cut approach: 
Poor skills: scores between 12.00 to 18.99, Fair skills: scores between 19.00 to 25.99, Satisfactory skills: scores between 26.00 to 32.99, 
Excellent skills: scores between 33.00 to 40.00

Table 3. Between-group comparison of clinical skills between the TOCSE intervention (experimental) group and control groups 
(N = 24)

Outcomes Mean (SD) Mean 
Difference

t-value p-value 
(Two-Tailed)

Partial �K2

TOCSE Experimental 
Group (n = 12)

Control Group (n = 
12)

Clinical Skills 35.29 (2.64) 31.96 (4.04) –3.33 –2.39 0.026 20.66%

Table 4. Descriptive statistics of perceived usefulness of TOCSE among medical students according to role in TOCSE 
intervention (N = 141)

Perceived Usefulness of TOCSE Mean SD 95% CI Verbal Interpretationa

TOCSE Presenter b (n = 63) 8.43 0.84 8.22 to 8.64 Very Helpful

TOCSE Audience c (n = 78) 8.36 0.71 8.20 to 8.52 Very Helpful
a Note: Score interpretation was categorized using Dedekind cut approach:
Not helpful: scores between 0.00 to 2.49, Somewhat helpful: scores between 2.50 to 4.99, Moderately helpful: scores between 5.00 to 7.49, 
Very helpful: scores between 7.50 to 10.00
b Experimental group
c Control group
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5) construction of TOCSE table that depicts the day 
to day clinical course of the patient and clearly 
showing the improvement and resolution of targeted 
abnormality/ties, and 6) daily prognostication of 
the medical situation based on treatment response.

Risk factors are speci�c for a certain age, gender, 
race, and family. They are speci�c and sensitive 
to a particular disease and are readily available 
to physicians at no cost. Risk factors are helpful in 
narrowing down diagnosis because of the speci�c 
individual predisposition.[10] This is very helpful for 
novice learners in the medical challenge of making 
a de�nitive diagnosis. In addition, Kalan and his 
colleagues reported that failure to identify risk factors 
causes delay in the diagnosis and timely treatment 
of patients.[11] It has also been elaborated that 
identi�cation of risk factors, especially of general 
practitioners (GP), is critical.[12] Because the 
onset of noncommunicable diseases cannot be 
speci�cally discerned, risk factors are utilized to 
estimate temporal time of the disease onset like 
diabetes, hypertension, and obesity. The WHO uses 
risk factor assessment to address noncommunicable 
diseases.[13]  Be that as it may, a student, however, 
must exercise caution when using risk factors of 
unproven diagnostic utility in medical diagnosis, 
as their presence may have little or no effect on 
disease probability.[11] Nonetheless, Lobig and his 
group have demonstrated that in the presence of risk 
factors, extended work may be indicated. A medical 
setting example was a patient with microscopic 
hematuria to undergo mere ultrasound of the 

kidneys to an extended workup using cystoscopy, 
urinary cytology, and cross-sectional imaging of 
the upper urinary tract if the patient has the risk for 
malignancy.[14]

In the TOCSE learning tool, anatomy of the chief 
complaint has been introduced wherein explanation 
of its pathophysiology must re�ect the acute problem, 
where medications or approach of management 
for immediate relief can be derived, and de�nitive 
diagnostic and management plans for the primary 
disease and comorbidities can be formulated 
(Figure 2). The construction of the concept maps 
by students for pathophysiology of the disease has 
been introduced in the basic subject of physiology 
in the �rst year curriculum and further elaborated for 
diagnosis and management of disease in the third 
year. Such a background has made it easier for the 
fourth year medical students to dissect the anatomy 
of the chief complaint as re�ected in their perceived 
usefulness of the TOCSE learning tool. (Table 4)

Figure 3 shows an activity output from a group of 
clerks on how the narrative pathophysiology of the 
chief complaint has been derived from a concept 
map (A) with a detailed illustration of its anatomy (B) 
to depict the diagnostic and management plans for 
the case (C).

Chief complaint-based clinical performance 
measures offer the opportunity to assess quality and 
re�ect the value of care delivered, especially in a 
medical situation that requires immediate relief of a 
patient suffering. Griffey and his group emphasized 
that although the diagnosis-centric approach allows 

Figure 2. Anatomy of the chief complaint from a patient who sought consult because of cough.
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Figure 3. A. Concept map of the disease (type 2 diabetes mellitus), B. Pathophysiology of the chief complaint (non-healing wound), 
and C. Narrative of the pathophysiology and anatomy of the chief complaint depicting diagnostic, management, and therapeutic 
plans for the case (With permission from the students).
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the assessment of disease-speci�c quality, it fails 
to measure one of the primary functions of the 
emergency department (ER) care which involves 
diagnosing, risk-stratifying, and treating patients’ 
potentially life-threatening conditions based on 
signs and symptoms.[15] Some chief complaints 
are accurate by de�nition (eg, shortness of breath), 
but others are not (eg, hematemesis that turns out 
to be hemoptysis). Therefore, providing diagnosis 
and explaining pathophysiology of the chief 
complaint may reduce the time interval to institution 
of immediate relief.[16] 

In clinical application of the TOCSE teaching and 
learning tool, aside from emphasis on risk factors 
and pathophysiology of the chief complaint, every 
abnormal �nding both in the history and physical 
examination must be well delineated and explained. 
A primary disease, differential diagnosis/es, and 
assessment of comorbidities must be completely 
reported. This particular TOCSE approach has 
addressed one of the common dilemma in clinical 
performance which is a multifactorial phenomenon.
[17] There is confusion on which data to include, 
from the history of present illness, past medical 
history, psychosocial, personal, and family 
history, as well as relevant data in the physical 
examination. With the shortcomings of thorough 
history-taking and physical examination skills, it 
had been long reported that adequate medical 
problem-solving skills have decreased as well.
[18,19] More signi�cantly, oversights of pertinent 
data in the history and physical examination may 
result in delayed diagnosis, unnecessary workups 
and testing, potentially harmful management, and 
escalated medical costs.[17] 

One signi�cant goal of the TOCSE approach is 
writing of the initial list of identi�ed abnormal data 
in the history and physical examination of the patient 
which must be in consonance with the formulated 
concept map. This provides a framework that leads 
to speci�c diagnostic and management plans for the 
resolution or correction of every clinical abnormality. 
Resolution of clinical problems may be in hours, 
days, or weeks; nonetheless, the student’s basic 
medical knowledge background is aptly applied. 

Quali�ers for signs and symptoms were reviewed 
by the students (Figure 4). Students initially construct 
a table to demonstrate all the abnormalities obtained 
from the history and physical examination and target 
resolution of these entities with speci�c treatment.
(Figure 5) These quali�ers were eventually utilized in 
the construction of the TOCSE table.(Figure 6) In the 
TOCSE table, the students could clearly delineate 
the effect of their speci�c management to the clinical 
course of the patient. Examples of student output 
(with permission and minor revision) are shown in 
Figures 4, 5, and 6. Students are encouraged to cite 
references of their report.

With the innovative TOCSE design to �ll in the 
gap in transition from didactic to clinical learning of 
fourth year medical students, we have shown that, 
indeed, the strategic tool is the very reason why the 
performance of the TOCSE experimental group was 
excellent and statistically different compared to the 
control group (p<0.05, Table 2). As mentioned in 
the foregoing discussion, it was noteworthy that the 
students themselves perceived that the strategic tool 
was very helpful in their learning. An agreeable 
stance has also been demonstrated by the TOCSE 
audience (control group) whose understanding 

Figure 4. Quali�ers of signs and symptoms and other clinical features.
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of the discussion was likewise facilitated by the 
TOCSE tool utilized by the TOCSE experimental 
group. Furthermore, in the submitted re�ection (data 
not shown) the students in the TOCSE intervention 
group explicitly expressed that they obtained 

extra con�dence in completing the task from the 
preparation to oral presentation.

Because of the pandemic, the TOCSE experiment 
was done in a fully online platform. A virtual approach 
indeed may not be ideal to address clinical skill 

Figure 5. Sample list of abnormalities to resolve with speci�c treatment.

Figure 6. Sample TOCSE table (TOCSE, Target-Oriented Clinical Skill Enhancement).

FBS – Fasting blood sugar; HbA1c - Glycosylated hemoglobin
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development and is admittedly very challenging. 
During the pandemic, many virtual curricula for 
medical students were shifted to asynchronous 
assignments, text and video resources, and 
independent study. Unfortunately, several medical 
institutions globally struggled to approximate the 
advantages of a conventional clinical setting to 
afford clinical skill development, particularly for 
fourth year students.[20-23] 

In the commentary of Mian and Khan, teleteaching 
and telemedicine have been considered as 
alternatives to clinical placements where clinical 
knowledge could be retained.[23] However, Akers, 
Blough, and Iyer expressed their concern on missed 
opportunities to be mentored by specialty faculty and 
perform clinical activities that entail decision-making. 
Moreover, it has been reported that students in the 
clinical clerkship program still preferred the hospital 
setting and were very much willing to participate as 
preliminary healthcare providers.[22] 

The aforementioned discussion dichotomized two 
distinguished areas of clinical development among 
fourth year medical students; one is utilizing basic 
knowledge to develop clinical skill acumen, and 
second is the application of clinical skill acumen 
to a real-world setting. The latter may not be totally 
ful�lled in a teleteaching approach; however, the 
feasibility to accomplish the former has been clearly 
demonstrated in the results of our TOCSE experiment. 
Concurring to our �nding was a report by Geha and 
Dhaliwal where in their analysis of a pilot study of 
various virtual teaching approaches in clerkship 
curriculum, the most highly rated exercises and cited 
“major improvements” by the fourth year students in 
their diagnostic assessments were drafting schemas 
and writing diagnostic assessments. Comparatively, 
similar to the TOCSE activity, major factors for 
the outcome of their study was reported to be an 
advance internal medicine knowledge, clinical 
reasoning skills, and formulating frameworks for 
clinical problems.[21] 

The TOCSE strategic approach for both teaching 
and learning has clearly addressed several of the 

concerns and struggles of students during a transition 
from preclinical to clerkship level.[1-7] Speci�cally 
these are uncertainty, disconnection, competence 
issue, prior life experiences and learning, frequent 
changes in staff, changes in setting, and changes 
in content which could create surmountable anxiety 
among these learners.[1,4,6] The lack of suf�cient 
practical training has even dragged these problems 
through entry into internship as reported by Deghani, 
et al.[5] With one standardized TOCSE approach in 
whatever stage of learning, a medical student can 
now be uniformly assessed. Once again, Sahu and 
colleagues have emphasized that no matter what 
teaching method has been applied, the best practice 
of clinical skill development still involves patient-
centered approach with depth in understanding 
the pathophysiology of each clinical feature of a 
disease.[7] Although effective performance in clinical 
settings requires the integration between theory and 
practice, there remains a gap between theoretical 
knowledge as taught in the classroom and what 
students experience in clinical settings.[24] With a 
clear clari�cation and de�nition of expectation on 
students at the preclinical level and utilization of the 
TOCSE strategic teaching and learning tool, there 
could be resolution and alleviation of the students’ 
struggles and apprehension.[1-7] The developed 
competence and con�dence will be instrumental for 
continued acquisition of improved clinical skills and 
performance.

In summary, TOCSE is a strategic teaching and 
learning tool that can bridge didactic knowledge 
to clinical skill of fourth year medical students. In 
addition, TOCSE has shown to effectively enhance 
and improve students’ clinical skill performance.
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ABSTRACT

 International collaborative Master in Public Health 
programs provide students wider opportunities 
to engage in vital public health related work with 
speci�c populations and communities to improve 
health through awareness, education, policy, 
and research. A transnational education model 
to promote academic exchange in public health 
is hereby showcased with the collaboration of the 
University of Santo Tomas, Faculty of Medicine and 
Surgery and the University of Leeds, Nuf�eld Center 
for International Health and Development. The 
program was established through initial institutional 
visits of each respective staff, faculty capacity 
building through workshops and symposia, and �nal 
agreement on a laddered structure of curriculum. This 
article describes how this program was established.

INTRODUCTION

Public health in simple terms means protecting 
the health of the population through preventing 
disease, prolonging life, and promoting health 
through the organized efforts of different sectors 
of the community and society.[1] Unlike clinical 
professionals who diagnose and treat diseases, 
public health professionals try to prevent problems 
from happening or recurring through implementing 

educational programs, formulating policies, 
administering services, and conducting research. 
Public health also works to limit health inequalities. 
A large part of public health is promoting healthcare 
accessibility, equity, and quality.[2]

A Master in Public Health (MPH) degree is a 
graduate-level degree that prepares individuals to 
work with speci�c populations and communities to 
improve their health through awareness, education, 
policy, and research. An MPH program will provide 
students with a more advanced understanding of the 
�ve core disciplines of public health (biostatistics, 
epidemiology, environmental health, health policy 
and administration, and social and behavioral 
sciences) and the potential for advanced knowledge 
in a given specialization.[3]

International collaborative MPH programs prepare 
students to work in situations with an international 
setting. Programs may come in various levels, from 
direct attendance of courses in a foreign institution and 
direct practice in foreign countries, to administrative 
positions in government, nonpro�t, and private-sector 
organizations. A strong MPH in Global Health must 
take into account all of the cultural, ethical, legal, 
and economic factors involved in public health, and 
teach students to translate programs into a variety 
of cultural and political settings. One advantage to 
be in an international program is to provide students 
wider horizons for connections with national and 
international public health organizations and help 
launch their careers.[4]

In this article, the establishment of the collaborative 
laddered program between the University of Santo 
Tomas, Faculty of Medicine and Surgery (UST-FMS) 
and University of Leeds (UoL), Nuf�eld Center for 
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Figure 1. Elements in the transnational education (TNE).

International Health and Development (NCIHD) will 
be discussed. This is the �rst collaborative partnership 
in international public health education ever 
established in the Philippines by two distinguished 
and renowned institutions globally.

Transnational Education (TNE) and Global 
Partnership

TNE through global partnerships becomes an 
inherent element of the internationalization scheme 
of higher education institutions. TNE can result in 
multifaceted favorable effects on institutions of higher 
learning (eg, instructional, employment, economic, 
socio-cultural) (Figure 1). Growth in TNE, which 
is expected to continue its upward trajectory, has 
inspired the emergence of numerous approaches, 
including but not limited to international branch 
campuses (IBCs), twinning programs, articulation 
programs, joint degrees, and online courses. It is 
becoming increasingly apparent, however, that in 
order for a program to succeed it must be contextually 
appropriate and as a result, numerous factors must 
be taken into consideration when developing such 
TNE partnerships.

Through the British Council and the Commission 
on Higher Education (CHED), top Philippine 
universities partner with the United Kingdom (UK) to 
offer collaborative programs. Through the two-year 
British Council and CHED collaborative project, 

Joint Development of Niche Programmes through 
Philippine-UK Linkages, the Philippine universities 
have geared up to partner with UK universities to 
offer UK degrees.

Master of Public Health International: A Team-
up of Two Excellent Institutions

The Faculty of Medicine and Surgery, University 
of Santo Tomas (UST) and the Nuf�eld Center for 
International Health and Development, UoL engaged 
in a pioneering, reciprocal academic exchange 
which is the Master in Public Health International 
by the UST with Post Graduate Certi�cate of Public 
Health International by the UoL.

The UST-FMS is the oldest medical school in the 
Philippines. The UST-FMS produces over 400 medical 
graduates with over 95% passing rate in the National 
Board Examination. The faculty has been marked as 
the Center of Excellence in Medicine by the Philippine 
CHED and gained the top medical school status in 
2017. The UST is a comprehensive higher education 
institution (HEI), offering 188 degree courses, 78 
of which are postgraduate. Its internationalization 
strategy aims to expand opportunities for students 
and faculty on cross-cultural immersions through 
mobility programs, visiting international academics, 
hosting International conferences, joint thematic 
conferences, national and international research 
collaboration, and joint/dual degree programs, 
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and TNE. The UST is rated high in the QS global 
ranking among Asian universities counterpart.[5] It 
has recently established its own journal, the Journal 
of Medicine UST (JMUST) and its published research 
outputs are highly cited. The UST also has high 
employability of its graduates.

The UoL has been granted gold for teaching 
excellence by the Teaching Excellence Framework 
(TEF) for delivering consistently outstanding teaching, 
learning, and outcomes for its students.[6] Nuf�eld 
Centre for International Health and Development of 
the UoL has been providing postgraduate training 
programs to the world’s health professionals since 
the 1970s. It is recognized as a WHO Collaborating 
Centre on Research and Capacity Strengthening of 
Health Policy, Governance and Services, and is one 
of UK’s most established and successful centers for 
health systems research, education, and teaching. 
The center has a well-established and popular 
portfolio of postgraduate and undergraduate 
courses. Alongside teaching, research carried out by 
the academic staff of the center and its international 
partners generates new knowledge to improve the 
health of communities in low and middle income 
countries. The center has extensive international 
networks to facilitate dissemination of project 
outputs; and contributes to the design and quality 
assurance of the Public Health Program, Continuous 
Professional Development, and subsequent co-
generation of new courses and content in the 
bene�ciary university UG/PG curricula, partner 
mentoring, and dissemination and uptake of work 
via external networks and stakeholders.

Approach to Partnership

Formulation of the program was initiated initially 
through online communication between the two 
institutions. Primary concerns include the agreed 
curriculum, teaching staff, capacity building of the 
teachers, teaching materials, assessment scheme 
of teachers and students, matriculation fees, and 
sustainability of the program. On-site visits in both 
universities were performed with discussion on the 
following topics:

• Business case – program objectives, timescale 
for approval, admission requirement, immigra-
tion and visa requirement, recruitment target and 
break even points, university cost, student cost, 

marketing, due diligence return, risk assessment, 
and legal agreement.

• Academic content and management of the pro-
gram – assessment, program management, pro-
gram structure, teaching staff, student and staff 
support, and quality assurance.

Strategic Planning and Market Study

The UST MPHI staff engaged into a strategic planning 
session. The following was formulated:

• Mission - To be recognized as a center of excel-
lence in international public health through educa-
tion, research, and community service.

• Vision - By 2023, the UST-FMS and UoL have 
established a sustainable MPH international pro-
gram.

Moreover, the faculty staff established several 
workshops for capacity building and connection 
to peers. Two symposia were held and prominent 
public health experts from the WHO, Department of 
Health, Philippine Red Cross, and other public and 
private agencies participated.

An extensive marketing study was performed to 
obtain an in-depth understanding of the program 
needs and to know what could make the program 
more acceptable to the potential target. The 
program targets those who would like to engage 
in international public health at any level of their 
professional career; a new graduate from a health-
related degree or a professional shift. Highlights of 
the marketing studies for the MPHI program showed 
the following:

• The UST and UoL MPHI partnership is a unique 
and strong program.

• Financial and emotional barriers of studying 
abroad must be addressed.

• The program has broad appeal to professionals 
from various �elds.

Master of Public Health International (MPHI) 
Program Proper

The primary objective of the MPHI program is 
to establish knowledge and skills in the theory 
and practice of public health with emphasis on 
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international issues, settings, and practice, and with 
focus on the middle- and low-income Asian regions. 
This is a laddered program with a single award to 
be given by the UST with a Postgraduate Certi�cate 
from the UoL. 

Program Structure

The program runs for 18 months. The students 
spend four months at the UoL in UK for completion 
of two modules: Introduction to Global and Public 
Health and Principles of Public Health (Term 1). Term 
2 and Term 3 will be in the UST on weekend and 
summer classes. The subjects are: Health System 
Research Methods, Non-Communicable Diseases, 
Communicable Diseases, Disaster Preparedness and 
Health/Climate Change, Implication of Con�icts 
and Emergencies Care Systems, International Health 
Policy with the WHO component and Public Health 
Ethics. The last term (Term 4) is for the 6-month 

capstone on national or international projects with 
publication of work (Figure 2).

Description of Speci�c Modules

The two modules from the NCIHD of the UoL are as 
follows:

• Introduction to Global and Public Health – The 
aim of this module is to introduce students to the 
study of global and public health providing the 
foundation for subsequent learning on their pro-
grams. This learning includes understanding the 
principles, concepts, and frameworks of health; 
measuring and interpreting key health issues; 
knowing how responses to global health issues 
are planned and implemented; and understand-
ing the global health policy context for such re-
sponses.

• Principles of Public Health – This module provides 
students with an opportunity to acquire essential 

Figure 2. Scheme of the Master in Public Health International program of the University of Santo Tomas, Faculty of Medicine and 
Surgery and Nuf�eld Centre for International Health and Development of the University of Leeds.
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public health competence in order to work in an 
international context. The module will focus on 
selected public health issues, their analysis and 
selection of appropriate strategies.

On the other hand, the modules from the UST-FMS 
are as follows:

• Health System Research Methods – This is an 
outcome-based study of the basic concepts and 
processes of health systems research methodol-
ogy in the national and international context of 
public health. It focuses on the application of the-
oretical and practical aspects of health systems 
research using epidemiology, statistics, and ev-
idence-based public health interventions. At the 
end of the course, the students are expected to 
develop a research proposal demonstrating their 
understanding of basic health research method-
ology.

• Non-Communicable Diseases (NCDs) – This is a 
course which provides an integrated approach to 
NCDs. There will be a discussion on the four main 
types of NCDs such as, cardiovascular diseases, 
cancers, chronic respiratory diseases, and diabe-
tes. The course focuses on risk factors for NCDs, 
socioeconomic impact of NCDs, and prevention 
and control of NCDs.

• Communicable Diseases – A constructivist aligned 
outcomes-based course on the comprehensive 
study and application of principles of communica-
ble diseases from pathophysiology to their man-
agement and prevention in the context of current 
practices, recent researches, and contemporary 
critical issues. The focus is on fundamentals of mi-
crobial infection including antibiotic resistance, 
common communicable and tropical diseases, 
sexually transmitted infections including HIV/
AIDS, emerging and re-emerging infections, and 
infection control and prevention.

• International Health Policy with the WHO com-
ponent – This course introduces the student to 
applied health policy and economic disciplines 
to meet the growing demands for healthcare pro-
fessionals in evaluating and measuring health 
outcomes (both physical and humanistic) and to 
ascertain economic consequences of healthcare 
interventions by determining the optimal clinical 
effectiveness, comparative effectiveness, and eco-
nomic value.

• Disaster Preparedness and Health/Climate 
Change – 1) Disaster Preparedness - This course 
introduces students to the different aspects of natu-

ral and man-made disasters while integrating pub-
lic health research designs and practices. Class 
lectures and discussions use recent and historical 
case studies as a basis for developing critical think-
ing and leadership skills needed by healthcare 
professionals in crisis situations, international, do-
mestic, and regional settings are addressed, as 
well as the social, economic, and political aspects 
of disaster planning, preparedness, and mitiga-
tion, and 2) Health/Climate Change - This course 
provides an in-depth analysis on the burden of dis-
ease of climate change and is specially designed 
to help equip health professionals with the knowl-
edge and skills necessary to deal with the adverse 
effects of climate change on human health. Factors 
that make individuals and populations vulnerable 
to the effects of climate change will be tackled, as 
well as policies (both local and international) that 
address the risks of climate change.

• Implication of Con�icts and Emergencies Care 
Systems – This module examines the meaning, 
types, magnitude, and implications of emergen-
cies on health and health care systems in low-mid-
dle income countries and ways to deal with them. 
Students are introduced to the issue of refugees 
and displaced people, which are often a conse-
quence of con�ict and emergency situations, as 
well as policy options for the rehabilitation of 
health systems.

• International Health Policy with WHO Component 
– Students will be exposed to policy-making and 
program formulation through exposures to various 
international agencies including the WHO. Public 
health experts from these organizations will be in-
vited as guest lecturers to impart their experience 
and knowledge.

• Public Health Ethics – This course is intended 
to analyze and discuss relevant ethical chal-
lenges surrounding international public health 
from national, regional to international strata. 
The course will be more focused on the com-
munitarian concerns rather than a single doc-
tor-patient relationship revolving around recent 
public health concerns with global signi�cance. 
General issues include health research, global 
threats of communicable and NCDs and human 
rights.

Geneva Study Tour

The study tour is an optional module from the UoL. 
This module exposes post-graduate students to the 
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international health policy environment. They will 
have the opportunity to visit the WHO headquarters in 
Geneva and other major international organizations 
(including the United Nations, World Council of 
Churches, International Hospital Federation, World 
Vision, Médecins Sans Frontières, International 
Labour Organization, Of�ce of the UN High 
Commissioner for Human Rights and International 
Committee of the Red Cross) over �ve days. Visits 
will comprise of a combination of lectures, seminars, 
demonstrations, tours, small group discussion, and 
individual discussions/interviews. The module will 
be assessed by a presentation and submission of 
�ndings from an assessment of an international 
health issue/policy. The outline of this project will 
be discussed and approved by the module leaders 
before the visit. Two members of staff from the NCIHD 
(not necessarily the module leaders) will accompany 
the students on the �eld trip.

The Capstone

The primary objective of the capstone project is to 
apply the learnings in UoL and the UST on policy-
making and recognition of public health needs in the 
community. Proposals for the capstone project will 
require approval of the UST MPHI staff with speci�c 
assigned advisers.

The �rst cohort of students collaborated their 
projects with the UST-Simbahayan Community 
Development, an of�ce tasked to develop, 
implement, and manage the University Community 
Development Program (UCDP). After identifying the 
partner community, formal arrangement with the 
local of�cials was instituted. The students stayed and 
immersed with the community.

The primary objective of this speci�c capstone 
project is to identify the public health needs of the 
community. The students formulated programs on 
the recognized needs based on individual student’s 
professional background, as follows:

• Community-Based Mental Health Program
• Prevention of Cardiovascular Diseases Through 

Risk Factor Reduction
• Community-Based Tobacco Intervention Project in 

an Urban Settlement
• Assessing the Effectiveness of a Capacity Building 

Intervention in Empowering the Urban Poor Com-
munity

• A Pilot Edible Gardening Program for Food Secu-
rity in a Low-Income Filipino Community

• Community-Based Deworming Program

Brie�y, the targeted groups such as housewives, 
parents, disaster preparedness team, and health 
workers were convened with the assistance of 
community leaders. Educational materials were 
formulated and delivered through scheduled fora. 
All participants were assessed with speci�c post-
test tools. Copies of the completed papers were 
distributed to the respective local of�cials. The 
respective project manuscript was submitted for 
publication to complete the requirements of the 
program.

SUMMARY AND CONCLUSION

In conclusion, the foregoing discussion aptly 
describes how two international institutions 
collaborated to establish an international program 
in public health. The common vision of these two 
international institutions, the UST-FMS and UoL 
NCIHD was to establish and strengthen knowledge 
and skills in the theory and practice of international 
public health with focus on the middle- and low-
income Asian regions that brought forth a TNE model 
that is bene�cial to both. The exchange program 
was made possible through the support from each 
countries’ respective agencies, the CHED and the 
British Council.
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ABSTRACT

 This study deals with the public health effects of a 
natural disaster and some public health principles 
that can be applied to disaster risk reduction and 
management, focusing on earthquake preparedness 
for Barangay San Jose - Rodriguez, Rizal, 
Philippines. The study showed that the urban poor 
community has a weak history of engagement, 
and it explores whether facilitated community 
interventions can empower and develop community 
preparedness. It followed a participatory approach 
involving community leaders and members. The 
study indicated that enhancing and modifying 
interventions that match community needs will 
develop community preparedness in the community, 
potentially increasing the chances of surviving an 
earthquake and minimizing its deleterious and 
damaging impact. Community preparedness will 
require continuous involvement and a cooperative 
approach to working with communities to support 
equal and harmonized development. 

Key words: Public health, disaster preparedness, 
community engagement, capacity building, risk 
reduction

INTRODUCTION

Disasters cause serious problems that demand a human 
toll and are concerns of public health interventions.
[1] Natural disasters such as earthquakes remain 
as one of the biggest challenges for developing 
countries like the Philippines.[2] The Philippines is 
one of the top 10 countries experiencing the highest 
number of disaster events due to its vulnerability to 
disasters, mainly geophysical and its recognizable 
tectonic activities.[3]

According to the Metropolitan Manila Earthquake 
Impact Reduction Study (MMEIRS),[4] the probability 
of a 7.2 magnitude earthquake, also known as “The 
Big One,” is signi�cant. It is a setting from the West 
Valley Fault that will cause severe destruction of 
properties and infrastructure and result in thousands 
of injuries and lives lost.

Republic Act No. 10121,[5]� the “Philippine 
Disaster Risk Reduction and Management Act of 
2010”, was enacted to strengthen the Philippine 
disaster risk reduction system. This republic act 
institutionalizes the policies and programs on disaster 
risk reduction from national to local levels in building 
a disaster resilient country and communities.

https://www.jmust.org
https://doi.org/10.35460/2546-1621.2020-0037
mailto:mcmallillin@ust.edu.ph
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Therefore, developing an appropriate disaster 
risk reduction program can be achieved through 
lessening disaster risks through organized community 
efforts to evaluate and mitigate the signi�cant factors 
of disasters by reducing exposure to risks and 
hazards, lessening vulnerability, and augmenting 
preparedness for disaster events. [6-8]

There should be a promotion of capacity building 
for community disaster risk reduction, particularly 
at the local level to increase skills and knowledge 
and improve local tools and equipment. Active 
participation of the community at risk should 
be practiced reducing their vulnerabilities while 
increasing their capacities. [9,10]

Geographically, Barangay San Jose - Rodriguez, 
Rizal is traversed by the West Valley Fault System 
that can generate a magnitude 7.2 earthquake. 
Phase 1K Kasiglahan Village is located in Barangay 
San Jose - Rodriguez, Rizal. Kasiglahan Village is 
an urban poor community, resettlement area project 
of the Philippine government’s National Housing 
Authority. Kasiglahan Village is not appropriate for 
a socialized housing project because of its known 
high vulnerability to �ooding and earthquake.

With the earlier mentioned information, the 
researcher aims to investigate the effectiveness 
of capacity building intervention on disaster risk 
reduction and management of Barangay San Jose - 
Rodriguez, Rizal on earthquake preparedness.

METHODOLOGY

Based on the results of training needs assessment 
(TNA) with members of the Barangay Disaster Risk 
Reduction and Management Of�ce (BDRRMO) and 
community leaders along with collection and review 
of secondary data, observation, and community 
assessment, earthquake contingency emergency 
planning is lacking in the Barangay Disaster Risk 
Reduction Plan of Barangay San Jose - Rodriguez, 
Rizal.

Conceptual Framework

Figure 1 shows the processes of implementing 
Community-Based Disaster Risk Reduction and 
Management (CBDRRM). The community’s 
selection is the first step wherein a history of the 
disaster, community vulnerability, and potential 
to become a disaster distribution point must be 
considered. The next step is building rapport and 
understanding the community through community 
immersion like living in the community and merging 
in their daily activities. They were followed by 
doing a disaster risk assessment, such as hazard, 
vulnerability, and capacity assessments. The fourth 
step is the disaster risk management planning. 
In this step, the creation of contingency plans 
and policies as well as advocacy are realized. 

Figure 1. Conceptual Framework of Community-based Disaster Risk Reduction and Management
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The fifth step is the implementation, prepared, 
and arranged upon activities that are achieved 
and fulfilled through a series of activities by the 
community. Lastly, those who participated in the 
study are monitored and evaluated through a 
communication system.

Implementation

The project used a participatory community approach 
in developing or enhancing good practices of 
CBDRRM, focusing on earthquake preparedness. 
With the participatory community approach, the 
community will recognize and discover resolutions 
to their problems, make collective decisions, and 
make joint planning.

Data Collection Methods

The data collection methods for this project include 
primarily TNA with members of the BDRRMO and 
community leaders. Data from the TNAs were 
complemented through collection of secondary data 
and community observations.�

Due to the study’s reduced preparation time, tools 
comprising of the TNA guide and community pro�le 
worksheet were adopted. The TNA, which was held 
in Barangay San Jose - Rodriguez, Rizal, highlighted 
the need to prioritize topics.�

To validate the new inferences, the researcher 
accomplished a feedback session at the end of data 
collection.

Community Visits�

Initial community visits permitted the researcher 
to familiarize barangay of�cers and community 
members about the project, arrange the project 
schedule, an informal interview conducted and 
secondary data gathered such as community pro�le 
and CBDRRM plan.�

Training Schedule and Participants

The training required two days to be able to achieve 
the project objectives.

The invited participants were from Barangay San 
Jose - Rodriguez, Rizal, consisting of local leaders, 
of�cials, staff, and community leaders. Thirty 
participants consisted of Of�ce of Punong Barangay 

(OPB) staff, emergency medical service (EMS), 
municipal, and barangay disaster risk reduction and 
management (DRRM) of�cers.

Resource Person and Specialization

The resource speaker in Mr. Martin T. Aguda is 
a safety, emergency management, disaster risk 
reduction (DRR), and public safety professional. He 
is an experienced emergency and disaster response 
operator trained in various lifesaving and rescue 
disciplines: Emergency Medical Services (EMS), �re 
protection, collapsed structure search and rescue 
(CSSR), hazardous materials, anti-terrorism, and 
incident command system.

Logistical Arrangements

The preparation for the training took about one 
month, including preparation of training design, the 
invitation of the resource speaker, participants, and 
coordination for the �eldwork.

The earthquake preparedness workshop and 
training were held at the Conference Room of the 
Of�ce of Punong Barangay in San Jose, Rodriguez, 
Rizal.

Organization of Field Work

The organization of the �eld day required 
considerable support from home owners’ and 
community leaders. Hence, appointments with 
community leaders were �xed well in advance and 
community members were informed beforehand 
about the purpose of the lecture participants’ visit.

DISCUSSION

The training and workshop was carried out to 
capacitate the BDRRMO in conducting earthquake 
disaster preparedness analysis to improve the 
CBDRRM systems in the barangay level.

As expected, the expert trainer, Mr. Martin 
Aguda, shared inputs on CBDRRM and emphasized 
the need to enhance and improve earthquake 
disaster preparedness in every community. He also 
led the participants in identifying the roles and 
responsibilities of the BDRRMO at the barangay 
level through workshops.
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After providing all the necessary inputs, 
participants were engaged in CBDRRM analysis 
focusing on earthquake disaster preparedness by 
giving them situations to analyze through tabletop 
exercises.

With Mr. Aguda’s guidance, participants were 
engaged in creating emergency contingency 
planning after an earthquake event where they 
design. Through this exercise participants were 
able to generate ideas for earthquake preparedness 
like provision of information, education, and 
communication (IEC) materials to all households, 
assign tricycle and pedicab drivers as the additional 
ambulatory vehicle during disasters and assign sari-
sari store owners to become a voluntary source 

of relief goods after an earthquake event. They 
were also able to generate recommendations for 
enhancing and improving the CBDRRM plan of the 
community.

Table 1 shows the overall rating of the training 
provided by the 30 par ticipants who �lled the 
evaluation forms. The training was mainly rated as 
useful to highly useful.

The project was structured to �ll the gaps in the 
earthquake preparedness contingency plan of the 
barangay. Table 2 shows the expected outcomes 
for earthquake preparedness based on the National 
Disaster Risk Reduction and Management Plan 
(NDRRMP) of the Of�ce of Civil Defense. The 
measurement of this project’s success is based on its 

Table 1. Summary of training evaluation

� Poor Fair Satisfactory Very 
Satisfactory

Excellent Average

Content Delivery and Organization

Pace and structure of the sessions 1  4 25 4.80

Quality of reference materials and handouts 3  11 16 4.43

Quality of activities and exercises 2  5 23 4.70

Clarity of the content and presentations 2  7 19 4.30

How would you rate the course overall? 3  3 24 4.70

Facilitator

The trainer was knowledgeable and well 
prepared

3  4 23 4.67

The trainers were engaging and encouraged 
questions and participation

4  2 24 4.67

The trainers covered all the materials clearly 7  3 20 4.43

Facilities

The location of the training was convenient � 2 28 4.93

The training space was comfortable and 
conducive to learning

�  2 28 4.93

Impact

Relevance of the topics and presentations for 
your work

2  7 21 4.63

Relevance of the recommendations for your 
work

3  4 23 4.67

Introduction to new approaches and 
techniques

3  6 21 4.60

Strengthening of knowledge about disaster 
preparedness

� 3  8 19 4.53

Usefulness of the methodology for your work � 3  2 25 4.73

Usefulness of the experiences and good 
practices for your community

� 1  3 26 4.83

Did the training meet your expectations?

What is the likelihood of using what you 
learned in this training?

� �  3 27 4.90
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Table 2. Outcomes of the project based on project objectives

Objectives Outcome Output Activities Key Performance 
Indicators

To generate 
understanding of 
community-based 
disaster risk reduction 
management 
(CBDRRM)

Communities are 
equipped with 
necessary skills 
and capability 
to cope with 
the impacts of 
disasters

Increased level of 
awareness and 
enhanced capacity of the 
community to threats and 
impacts of all hazards
Communities are 
equipped with the 
necessary skills and 
capabilities to cope with 
the impact of disaster

Developed and updated 
CBDRRM and advocacy 
plan and program
• Posting of information, 

education, and com-
munication (IEC) mate-
rials in the community

• Conduct of IEC cam-
paign on geological 
hazards

800 family 
preparedness charts 
were distributed
1200 earthquake 
awareness �yers were 
distributed

To discuss the roles 
and responsibilities 
of the BDRRMO in 
the whole continuum 
of earthquake 
preparedness

� DRRM is mainstreamed 
and taken into 
consideration in the 
decision

Conduct of capacity 
building activities for 
BDRRMO and community 
leaders
Conduct of DRRM and 
disaster preparedness 
education and training 
for the barangay of�cials

30 representatives 
from the Of�ce of 
Punong Barangay, 
BDRRMO, MDRRMO, 
BFP, PNP, and AFP 
attended the training 
workshop

To expose participants 
to �eld situations 
where they can apply 
their learnings from the 
training

� � Conduct of contingency 
planning formulation and 
workshop

Conducted 
contingency planning 
on November 23, 
2019 with 30 
attendees

� � � Develop the BDRRM plan Conducted 
contingency planning 
on November 23, 
2019 with 30 
attendees

� � � Stock �ling and 
prepositioning of 
resources

MOA with private 
sector from Phase 1K 
Kasiglahan Village 
was prepared

� � � Establishment of one 
Disaster Operations 
Center

Established the 
Barangay Disaster 
Operations Center in 
the Barangay Hall

To develop 
contingency 
emergency plan during 
earthquake

Developed and 
implemented 
comprehensive 
barangay 
preparedness and 
response policies, 
plans, and system

Enhanced preparedness 
and response strategies, 
including coordination 
mechanisms and 
infrastructure

Develop and/or 
enhanced simulate 
scenario-based 
preparedness and 
response plans with the 
assistance of MDRRMC

Scenario-based 
preparedness plan 
developed using 
tabletop exercise 
during the training 
workshop

� � Increased coordination 
through the Incident 
Command Systems

Develop and enhance 
incident command 
system coordination and 
communication system

Incident command 
system communication 
is already placed

� � Better prepared citizenry Develop and/or enhance 
guidelines for emergency 
response protocol 
in coordination with 
MDRRMC

Assigned Pedicab 
and padyak drivers as 
additional ambulatory 
vehicles during 
disasters

� � Increased coordination, 
complementation and 
interoperability of work 
in CBDRRM

Develop and/or enhance 
common and integrated 
response assessment 
tools and mechanisms

BHWs, EMS, HOA 
of�cials were trained 
last December 13, 
2019
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Table 2. Outcomes of the project based on project objectives

Objectives Outcome Output Activities Key Performance 
Indicators

� Strengthened 
partnership and 
coordination 
among all key 
players and 
stakeholders

Partnership arrangements 
among stakeholders 
established

Update of directory or 
database of key players 
and stakeholder every 
year

Agreed that the 
directory will be 
updated this 2020 
including HOA

� � � Formulate coordination 
mechanisms 
and guidelines 
for partnership 
arrangements in the 
contingency plan

2 MOAs/ MOUs 
formulated (1 sari-sari 
store and 1 toda from 
Phase 1K Kasiglahan)

BDRRMO - Barangay Disaster Risk Reduction Management Of�ce 
MDRRMO - Municipal Disaster Risk Reduction Management Of�ce 
BFP - Bureau of Fire Protection 
PNP - Philippine National Police 
AFP - Armed Forces of the Philippines 
MOA - Memorandum of Agreement 
BHW - Barangay Health Workers 
EMS - Emergency Medical Services 
HOA - Homeowners Association 
MOU - Memorandum of Understanding

key performance indicator (KPI). KPI measures the 
value that demonstrates how effectively a project is 
achieving its key objectives.

The �rst objective of the project was to generate 
an understanding of CBDRRM. Through this project, 
the community became equipped with the necessary 
skills and capabilities to cope with disaster impacts. 
Notably, there was an increased level of awareness 
and enhanced community capacity to the threats 
and impacts of all hazards.�

Besides, the community was equipped with the 
necessary skills and capabilities to cope with the 
impact of disasters. The activities involved were 
developing and updating CBDRRM and advocacy 
plans and programs, including posting information, 
education, and communication (IEC) materials to 
the community and conducting an IEC campaign on 
geological hazards. Throughout this project, 800 
family preparedness charts and 1200 earthquake 
awareness �yers were distributed to every part of 
the community.

Discussing the roles and responsibilities of the 
BDRRMO in the whole continuum of earthquake 
preparedness was the second objective. With 
this, DRRM was mainstreamed and taken into 
consideration in the decision. There were capacity 
building activities for BDRRMO and community 
leaders, and DRRM and disaster preparedness 
education and training were conducted for 30 

representatives from the Of�ce of Punong Barangay, 
BDRRMO, MDRRMO, Bureau of Fire Protection, 
Philippine National Police, and Armed Forces of the 
Philippines.

The next step was to expose participants to �eld 
situations where they could apply their learning by 
conducting contingency planning, formulation and 
workshop, developing the BDRRM plan, stock �ling, 
and prepositioning of resources and establishing a 
disaster operations center.

Lastly, the project aimed to develop a contingency 
emergency plan during an earthquake. The 
activities conducted were a simulation of scenario-
based preparedness and response plans with 
assistance from the Municipal Disaster Risk 
Reduction Management Council (MDRRMC). There 
was also enhancement of the incident command 
system, coordination and communication system, 
development of guidelines for emergency response 
protocol in coordination with MDRRMC wherein 
pedicab and padyak (tricycle) drivers were assigned 
as additional ambulatory vehicles during disasters, 
development of conventional and integrated response 
assessment tools and mechanisms, and formulation 
of coordination mechanisms and guidelines for 
partnership arrangements in the contingency plan 
which included sari-sari stores (convenience stores) 
and association of tricycle operators and drivers 
from the community.

 (continued)
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CONCLUSIONS

“The Big One” might occur with little to no warning. 
Community preparedness is one way to reduce the 
vulnerability of the community to an earthquake. 
Community preparedness will require community 
members in long-term involvement and a cooperative 
approach to working with communities to support 
equal and harmonized development.

With this, the project showed the potential 
earthquake hazards and dangers that urban poor 
relocates in Barangay San Jose - Rodriguez, Rizal 
may face when an earthquake event occurs. The 
area as a relocation site has an unnecessary risk to 
the community. This hazard was increased by the 
disaster-prone design of the relocation homes. The 
goal of this project was to strengthen local capacity 
for earthquake emergency preparedness through a 
CBDRRM approach and to increase the earthquake 
awareness of the community.

Meanwhile, there is an existing CBDRRM plan for 
Barangay San Jose that is structured and grounded 
on a sound legislative framework; however, some 
challenges still thrive. There is a need for the BDRRMO 
to get their acts together, enhance their CBDRRM 
plans and optimize their disaster preparedness. 
Given that an earthquake may hit the community, 
the community leaders and community members 
have no other recourse but to intensify their disaster 
preparedness, especially on earthquakes.�

Furthermore, community members and leaders 
must increase their capacity to be prepared for 
disasters by equipping the community with the 
necessary skills and capabilities to cope with the 
impacts of disasters, developing and implementing 
more comprehensive barangay preparedness plans, 
and strengthening partnerships and coordination 
among all possible vital players and stakeholders.

Overall, this project was able to achieve the project 
objectives by attaining all possible KPIs. Sustainability 
and replicability across all communities and 
Homeowners Association (HOAs) in the community 
are suggested in order for Barangay San Jose to be 
fully prepared and ready for “The Big One”.
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ABSTRACT

 This capstone project of the Master in Public Health 
International of the Faculty of Medicine and Surgery 
initiated the development of community health 
programs. Phase 1K, Kasiglahan Village, Barangay 
San Jose, Rodriguez, Rizal, a partner community 
of the University of Santo Tomas - SIMBAHAYAN 
Community Development Of�ce was chosen as the 
primary stakeholder for the implementation of this 
capstone project.
 Addressing the identi�ed priority problem of lacking 
a community-based strategy in the community, the 
project aimed to initiate community-based prevention 
of cardiovascular diseases (CVDs) through risk factor 
reduction in Phase 1K-Kasiglahan Village, Barangay 
San Jose, Rodriguez, Rizal at the end of the 6-week 
project timeline. Speci�cally, the project aimed (1) to 
increase the mobilization of the community through 
a consultative workshop, (2) to raise awareness of 

the community through Information, education, and 
communication (IEC) materials, and (3) to increase 
the baseline knowledge of the community through 
public health education lay forum.
 The project outputs include (1) mobilization of the 
community leaders in identifying their own health 
problems and in formulating their interventions, (2) 
posting and distribution of IECs in the community, 
and (3) increased baseline knowledge after the 
public health education lay forum.
 With the potential of in�uencing local policies to 
improve the health of the community, this project was 
formally and of�cially endorsed to the community 
through its local government leaders, rural health 
unit of�cials, and community leaders.

Key words: community-based project, public 
health education, health promotion, cardiovascular 
diseases, risk factor

INTRODUCTION

The immensity of current public health problems has 
signi�cantly impacted the community; and as such 
requires the best attention that public health has to 
offer. Settling on the curative aspect of health alone 
would not suf�ce. Community-level solutions to protect 
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health and prevent diseases must be implemented. 
Through this capstone project, the Master in Public 
Health International of the Faculty of Medicine and 
Surgery, in partnership with the University of Santo 
Tomas – SIMBAHAYAN Community Development 
Of�ce, initiates the development of community 
health programs that ensure community engagement 
and ownership.

Phase 1K, Kasiglahan Village, Barangay San 
Jose, Rodriguez, Rizal, a partner community of 
the University of Santo Tomas, was chosen as the 
primary stakeholder for the implementation of this 
capstone project.

When identifying the health problem in Phase 1K, 
Kasiglahan Village, data was gathered through (1) 
ocular inspection, (2) focus group discussion, (3) 
interview, and (4) collection of secondary data or 
review of records.

An ocular inspection was conducted around 
the �fteen (15) blocks of Phase 1K, Kasiglahan, to 
assess the community situation. This was followed 
by a focus group discussion with the community 
leaders where common health issues and problems 
were presented. Further data gathering through a 
review of records or secondary data was then done 
to validate and verify the health issues previously 
identi�ed.

Noncommunicable diseases, speci�cally CVDs, 
were found to be the leading disease burden in the 
community. Based on the mortality report collected 
from the rural health unit (RHU) of Rodriguez, Rizal, 
noncommunicable diseases (NCDs) dominated the 
leading causes of mortality in the municipality (see 
Table 1).[1] 

NCDs, however, is observed to be overshadowed 
by infectious diseases as a priority in the community 
even though these diseases accounted more than 
double the number of deaths from all infectious 
diseases, maternal and perinatal conditions, and 
nutritional de�ciencies combined.

Therefore, a balance must be struck as NCDs, 
especially CVDs, can no longer be ignored. The 
community should not only deal with their current 
burden of infectious diseases, but also with the 
growing burden of chronic diseases.

CVDs together with the major NCDs such as 
diabetes, cancer, and chronic respiratory diseases 
share four common modi�able behavioral risk 
factors, namely: unhealthy diet, smoking tobacco, 
physical inactivity, and excessive use of alcohol.[2] 

Interventions to reduce these four main modi�able 
risks related to lifestyle or behavior are the key 
elements for effective primary prevention and control 
of NCDs.[3] 

An interview with the NCD coordinator of 
Rodriguez, Rizal aided in examining the status of 
NCD-CVD preventive programs of the Rural Health 
Unit (RHU) and the local government. Based on 
the interview, preventive programs were available 
such as risk factor assessment, screening tests, and 
healthy lifestyle education. The problem, however, 
was the inability of these preventive programs to 
reach the communities. Programs initiated from the 
health center and local government down to the 
community provided little opportunity for people’s 
participation and ownership leading to this initiative 
being unsuccessful.

Addressing the identi�ed priority problem of 
lacking a community-based prevention program, 
this capstone project aimed to initiate community-
based prevention of CVDs through risk factor 
reduction in Phase 1K-Kasiglahan Village, 
Barangay San Jose, Rodriguez, Rizal at the end of 
the 6-week project timeline. Speci�cally, the project 
aimed at (1) increasing the mobilization of the 
community, (2) raising awareness of the community, 
and (3) increasing the baseline knowledge of the 
community on prevention of CVDs and risk factor 
reduction.

Table 1. Top 10 Leading Causes of Mortality, 2017, 
Rodriguez, Rizal

Cause of Death Number of 
Cases

Percentage

Acute Myocardial 
Infarction

402 44.77%

Medico Legal Cases 
(Gunshot Wound)

85 9.47%

Community Acquired 
Pneumonia

74 8.24%

Acute Respiratory Failure 74 8.24%

Cardiac Arrhythmia 64 7.12%

Septicemia 51 5.68%

Hypertension 40 4.45%

Pulmonary Tuberculosis 37 4.12%

Cerebrovascular Accident 36 4.00%

Cardiogenic Shock 35 3.90%

Total 898 100%

Source: Mortality Report Rural Health Unit, Rodriquez, Rizal, 2018
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Implementation of this project makes Phase 
1K-Kasiglahan Village, Barangay San Jose, 
Rodriguez, Rizal a model for community-based 
prevention of CVDs with health promotion as 
its approach, and social marketing and social 
mobilization as its delivery strategy. This project 
has the potential of in�uencing local (barangay and 
provincial) and national policies that shape health. 
Furthermore, this initiative has multiplicative health, 
social and economic advantages that will contribute 
to achieving sustainable development goal (SDG) 3 
(good health and well-being), SDG 17 (partnerships) 
as well as other goals including SDG 8 (economic 
growth) and SDG 10 (reduced inequalities).[4] It 
is also a key driver to the Philippine Development 
Plan 2040 by fostering community development and 
social integration.[5]

METHODOLOGY

The project followed a 6-week timeline from 
November to December 2019. Weeks one (1) and 
two (2) were allotted for the program preparation. 
Preparation involved performing situational analysis 
and health needs assessment. After assessing the 
community’s health needs, project planning to 
identify the appropriate interventions and logistics 
preparation were performed. Subsequently, week 
three (3) to week �ve (5) were designated for the 
implementation of the project components. Week 6 
was scheduled for a disengagement activity where 
the project was formally endorsed to the community 
for sustainability.

Three (3) components were laid out based on 
speci�c objectives of the project. Table 2 outlines 

the project components, the timeline for each 
component, and the speci�c objective it addresses.

The project was mainly participated by the 
community members, community leaders, Barangay 
of�cials, and members of the rural health unit (RHU) 
of San Jose, Rodriguez, Rizal. In each of the project 
components, the participants were asked to sign an 
attendance sheet and a consent form stating their 
agreement to disclose their information, pictures, 
and outputs for project publication.

Component 1: Consultative Workshop

Forty-�ve (45) cluster leaders, three (3) from each of 
the �fteen (15) blocks, together with the RHU members 
and of�cials of Barangay San Jose were invited to 
attend the workshop. The participants were divided 
into six (6) groups for easier supervision. The groups 
were tasked with identifying issues and barriers in 
their community contributing to the increasing cases 
of CVDs. They were instructed to create a problem 
tree using the “But Why” method. Subsequently, 
the groups were asked to provide solutions on each 
identi�ed problem, translating it into an intervention 
tree. They were given one hour to accomplish the task. 
Each group then presented their outputs to their fellow 
members for community dialogue. After the workshop, 
the facilitators synthesized the activity outputs.

Component 2: Information, Education, and 
Communication (IEC) Materials Development 
and Distribution

The Global Action Plan for the Prevention and 
Control of NCDs 2013 – 2020 by the World Health 

Table 2. Project Components of the Community-based Project on the Prevention of Cardiovascular Diseases through Risk 
Factor Reduction in Phase 1K-Kasiglahan Village, Barangay San Jose, Rodriquez, Rizal, 2019

Project Components Project Timeline Speci�c Objectives to be Addressed

1. Consultative Workshop Week 3
November 19 to 23, 2019

1. To increase mobilization of the community on the 
prevention of cardiovascular diseases and risk factor 
reduction through a consultative workshop by the end of 
week 3.

2. Information, Education, 
and Communication (IEC) 
Materials Development and 
Distribution

Week 4
November 26 to 30, 2019

2. To raise awareness of the community on the prevention of 
cardiovascular diseases and risk factor reduction through 
Information, Education, and Communication (IEC) 
materials by the end of week 4.

3. Public Health Education Lay 
Forum

Week 5
December 3 to 7, 2019

3. To increase baseline knowledge of the community on 
the prevention of cardiovascular diseases and risk factor 
reduction through Public Health Education Lay Forum by 
end of week 5.
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Organization [6] and the Department of Health’s 
National Policy on Strengthening the Prevention 
and Control of Chronic Lifestyle Related Non-
Communicable Diseases [7] served as the reference 
in composing the content of the IEC materials. 
Correspondingly, the IECs were made speci�c to 
the community health needs through the identi�ed 
problems and proposed interventions during the 
consultative workshop.

A series of consultation meetings with the 
community leaders, RHU members, and Barangay 
of�cers were also performed to design and produce 
the IECs. This ensured that the materials were clear, 
relevant, communicated speci�c messages, and 
easily remembered by the community members.

The channels of IEC materials used in this project 
were printed media, speci�cally, posters, �yers, 
and notepads. The community leaders then posted 
and distributed the IECs during the public health 
education lay forum. Additionally, these were also 
distributed and posted in the health centers and 
health stations.

Component 3: Public Health Education Lay 
Forum

Fifty-eight (58) participants from the different 
blocks of Phase 1-K, Kasiglahan Village, attended 
the organized lay forum on CVD prevention. 
Four (4) lectures were conducted, namely: (1) 
Physical Activity, (2) Healthy Diet, (3) Smoking 
Cessation, and (4) NCD screening and diagnostic 
tests. The lectures were primarily focused on 
increasing the community’s knowledge on CVDs 
and its major modi�able lifestyle-related risk 
factors. Experts in their respective �elds were 
invited to share their knowledge in targeting the 
NCDs/CVDs modi�able risk factors. Other than 
the lectures, activities were set to engage the 
community participants and emphasize on what 
has been learned. These included games, health 
food serving, and an exercise activity named 
“Gumalaw at Humataw”.

A ten (10) point pre-test and post-test were given 
in every lecture to measure the increase in the 
participant’s baseline knowledge. The results of the 
pre-test and post-test scores were analyzed using 
Statistical Package for the Social Sciences (SPSS) 
version 25.0. Paired t-test was used to determine the 
signi�cant difference in the test scores.

RESULTS

Consultative Workshop

The consultative workshop mobilized the community 
leaders in identifying their own health problems 
and formulating interventions. Figure 1 shows the 
synthesized interventions presented during the 
workshop, translated from the identi�ed problems. 
The highlighted portion depicts the prioritized 
interventions in the project given there was only 
limited time and resources. Discussing the identi�ed 
problems and proposed interventions were done 
through a community dialogue as evidenced in 
Figure 2.

IEC Materials Development and Distribution

The poster and �yer design bearing messages 
for CVD prevention through risk factor reduction 
were shown in Figure 3. It was written in Filipino 
for community members to understand easily. The 
material underscored the burden of CVDs, the 
common symptoms and need to seek immediate 
healthcare once experienced, the four common 
lifestyle-related modi�able risk factors, and the ways 
to prevent CVDs by promoting a healthy lifestyle. 
Figure 4 shows the posting and distribution of IECs 
in the community during the Public Health Lay Forum.

Public Health Education Lay Forum

Table 3 shows the increased baseline knowledge after 
the public health education lay forum with a series 
of lectures on physical activity, healthy diet, smoking 
cessation, and health services for the prevention of 
CVDs. As presented, it was evident that after the public 
health educational lecture, the participant’s mean test 
score signi�cantly improved (p<0.001). At an average, 
their test score on physical activity increased by 1.94 
points (1.61 to 2.27), on healthy diet increased by 
3.12 points (2.70 to 3.54), on smoking cessation 
increased by 2.73 points (2.18 to 3.28), and on 
health services for prevention and control of CVDs 
increased by 2.91 points (2.40 to 3.43).

Community members also participated in the 
lecture activities. Figure 5 shows the participating 
members in the exercise activity called “Gumalaw at 
Humataw”. Other activities include serving a healthy 
and balanced meal, and games like “Pinoy Henyo” 
and “Fact or Bluff”.
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Figure 1: Intervention tree formulated by the community leaders using the “But Why” method during the consultative workshop 
in Phase 1K, Kasiglahan Village, Barangay San Jose, Rodriguez Rizal, November 2019.

Figure 2: Community dialogue during the consultative workshop in Phase 1K, Kasiglahan Village, Barangay San Jose, Rodriguez 
Rizal, November 2019.

DISCUSSION

Consultative Workshop

The consultative workshop in this project ensured the 
community members’ participation and mobilization 
in identifying, prioritizing, and responding to their 
own health needs. As outlined in the Ottawa Charter, 
health promotion initiatives should be participatory 
and empowering. Community members must be 

involved in all stages of planning and implementation 
to address their own health needs and gain greater 
control over their health and its determinants.[8] 
For a community-based prevention intervention to 
be successful, according to Daoud and Meddeb 
(2019), it must involve collaboration and community 
participation to highlight empowerment and 
emphasize context.[9] 

North Karelia project is the most frequently cited 
example of a community-based project for CVD 
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prevention. Achievements of the project include 
reducing cardiovascular mortality by 80%, reducing 
smoking rates from 52% to 31%, and reducing all 
cancers by 71%.[10] Serving as a model for the 
Phase1K Kasiglahan project, the North Karelia 
project was similarly formulated and implemented 
through the mobilization and action of the people 
themselves.

IEC Materials Development and Distribution

Using IEC materials, social marketing and 
mobilization were the strategies used in this project 
to increase awareness in the community on the 
prevention of CVDs and risk factor reduction. 
According to the study of Khan, et al. (2005), these 
strategies increase the awareness and participation 
of the community in preventing and controlling 
diseases.[11]

Daoud and Meddeb (2019) emphasized the 
use of social marketing as a delivery strategy 
in public health education in order to reach a 
broader segment of the population as well as to 
in�uence action and change behavior towards 
social bene�t.[9]

IEC materials in this project were used as 
powerful tools to increase the reach of health 
education and promotion services in the community 
by disseminating clear messages and awareness on 
the prevention of CVDs through risk factor reduction. 
It was intended to instill positive awareness for 
appropriate lifestyle behavior modi�cations 
amongst the community.

Public Health Education Lay Forum

As de�ned by the World Health Organization 
(WHO), health education is any combination of 
learning experiences designed to help individuals 
and communities improve their health by 
increasing their knowledge and in�uencing their 
behavior.[12]

Public health education, according to the 
Institute of Medicine (IOM), are strategies that 
seek to increase people’s knowledge about 

Figure 3: Poster and �yer design for cardiovascular disease 
prevention in Phase 1K, Kasiglahan Village, Barangay San Jose, 
Rodriguez Rizal, November 2019.

Figure 4: Posting and distribution of information, education, and communication materials prevention in Phase 1K, Kasiglahan 
Village, Barangay San Jose, Rodriguez Rizal, November 2019.
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health, risk factors, determinants, and lifestyle. 
It is based on the premise that recognizing 
what is good for oneself is vital for behavior 
change.[13] Hence, seeking to increase 
people’s awareness, knowledge about chronic 
disease risk factors and lifestyle are essential 
prevention interventions for CVDs and other 
non-communicable diseases.

CONCLUSION

This project, with its three components, namely 
(1) Consultative Workshop, (2) IEC materials 

Table 3. Effect of Public Health Educational Lectures on the Knowledge of Community Members Measured using Pre- and Post-
tests in Phase 1K, Kasiglahan Village, Barangay San Jose, Rodriquez Rizal, December 2019.

 Pre-test  Post-test p  value Difference in Means
(95% CI)

Number of 
Participants

Mean 
Score

Number of 
Participants

Mean 
Score

Lecture 1:
Physical Activity

50 6.44  50 8.38 p<0.001 1.94
(1.61 to 2.27)

Lecture 2:
Healthy Diet

33 3.36  33 6.48 p<0.001 3.12
(2.70 to 3.54)

Lecture 3:
Smoking 
Cessation

37 5.95  37 8.68 p<0.001 2.73
(2.18 to 3.28)

Lecture 4:
Health Services

35 3.83  35 6.74 p<0.001 2.91
(2.40 to 3.43)

development and distribution, and (3) Public Health 
Education Lay Forum, made Phase 1K-Kasiglahan 
Village, Barangay San Jose, Rodriguez, Rizal a model 
for community-based prevention of CVDs with health 
promotion as its approach, and social marketing 
and social mobilization as its delivery strategy. With 
the potential of in�uencing local policies to improve 
community health, this project was formally and 
of�cially endorsed to the community through its local 
government leaders, rural health unit of�cials, and 
community leaders.

Figure 5: Exercise activity “Gumalaw at Humataw” in Phase 1K, Kasiglahan Village, Barangay San Jose, Rodriguez Rizal, 
December 2019.
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ABSTRACT

Background: The seafarers’ poor mental health 
has been associated with signi�cant morbidity, 
inef�ciency, and accidents on board. Mental and 
physical health is largely dependent on the way 
seafarers handle stressors.
 Anchored on the Transactional Model of Stress and 
Coping, this study aimed to identify the typology of 
Filipino merchant marine ratings according to their 
coping strategies to stressors on board vessels.
Methods: Thirty-seven (37) Filipino merchant 
marine ratings participated in this study. They were 
chosen by purposive sampling. They rank-ordered 
25 opinion statements on various stressors and 
coping mechanisms. The rank-ordered sorts were 
subjected to by-person factor analysis with Varimax 
rotation using the PQ Method version 2.32. The 
resulting factors were interpreted using the inductive 
approach, aided by the interview done after Q 
sorting.

Results: Four factors were generated: solution-
focused seafarers, stressor-focused seafarers, self-
management–focused seafarers, and the social 
milieu-focused seafarers. There is a consensus on the 
supplication-focused seafarers who ask for God’s 
help in times of stress.
Conclusion: The generated typology provides 
a better understanding of seafarers’ outlook on 
stress and coping and may help the stakeholders 
craft individualized strategies to help improve their 
coping mechanisms and overall mental health. 
Occupational health research must continue to focus 
on understanding the role of culture and adaptation 
on stress and coping behaviors to retain quality 
seafarers and promote a healthier workplace.

Key words: coping mechanisms, merchant 
marine ratings, Q methodology, seafarers, stressors

INTRODUCTION

The Philippines is the leading source of merchant 
marine ratings serving the world merchant �eet 
according to the BIMCO Manpower Report (BIMCO 
2015). [1] Filipinos are particularly attracted to 
seafaring because of the �nancial stability that it 
brings. However, seafaring is a high-risk profession 
as stress abounds and is inevitable. The stressors 
were broadly described as chemical, physical, 
biological, as well as psychological/psychosocial.
[2,3] The signi�cant toll on physical and mental 
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health that these stressors cause are inevitable[3-5] 
but variable as the transactional model of stress and 
coping suggests.[6]

Seafarers’ stressors stem from a myriad of 
interrelated factors. Foremost among them is 
globalization which increased trade volume, 
heightened competition in the international market, 
and spurred technological innovations. Strong 
competition and high trade volume resulted in faster 
turnaround schedules in ports.[7] These resulted in a 
loss and lack of sleep, seafarer fatigue[8-13], and 
lack if not loss of shore leaves.[13,14] Technological 
innovations like computerized systems in the engine 
room and on the bridge challenged seafarers 
to step out of their comfort zones and learn new 
skills.[12,15,16] The potential down-sizing of crew 
that these technological changes bring[15] are 
perceived as a threat of impending redundancy 
or early retirement which the seafarers judged as 
moderately stressful.[12]

Seafarers also live for months on end in the small 
con�nes of a ship. Tension in a closed group of 
people and onerous physical conditions of work like 
rocking, vibrations, noise, changes in climate, and 
time zones contribute to their stress.[2] On the extreme 
were mental and physical overloads associated with 
performing work in dif�cult weather conditions like 
storms[5] and loss of sleep, especially with longer 
duration of work at sea.[17] The long months on sea 
duty also give rise to prolonged separation from family 
and friends,[18] considered by Filipinos as highly 
stressful.[12] These prompted recommendations to 
improve telecommunication on board. [19] Digital 
technology on board decreased the homesickness 
of seafarers albeit fragmented in some respects.[20] 
While internet accessibility promoted satisfaction and 
health,[21] it can bring a different kind of stressor as 
simple family problems come to their knowledge and 
engender worries and anxieties [22] that derail them 
from their focus on work. There is also a loss of close 
relationships and camaraderie of coming together 
after work or after meal time as these were replaced 
by the cellular phones, tablets, and laptops.[23]

Studies on stressors are important because of its 
association to mental health. Iversen emphasized 
that stressors on board result in anxiety and 
depression, and for some, suicide.[13] While 
studies on stressors draw attention to the physical, 
social, and pyschosocial problems on board and 
has brought to the fore recommendations like the 

need for more socialization and shore leaves and the 
importance of an equal and fair work environment, 
[14] a more holistic approach would be to study 
these in relation to coping. If this job is so stressful, 
how can a signi�cant number have a successful 
career as seafarers, spending years of their lives 
away from home? How did they cope? There is 
a paucity of studies combining stress and coping 
among seafarers and the use of Q methodology. E. 
Gregorio (2012) studied stress and coping among 
Filipino seafarers using phenomenology.[24] Oliver 
(2017) used Q methodology but the study focused on 
shared viewpoints about motivations, expectations, 
work attitudes, and social relations on board the 
working lives of Filipino cruise ship employees.[25]

This study was undertaken to bridge this research 
gap and provide an answer to the central question: 
“What are the typology of seafarers in terms of what 
they view as stress and the coping mechanisms they 
employ while on board vessels?” The implications 
in terms of addressing mental health issues will 
be drawn from the typology which may improve 
paradigms that promote seafarers’ mental health.

Anchored on the Transactional Model of Stress 
and Coping, this study posits that mental health 
is a balance between stressors and one’s coping 
mechanisms. By putting together, the stressors and 
coping mechanisms in a concourse and allowing 
the seafarers to perform a forceful ranking 
according to their perceptions, the typology and 
its implications to mental health can be derived. 
The Q methodology made this possible by making 
the concourse grounded on the model. A published 
work of Baqutayan provided a review of the various 
de�nitions of stress and coping mechanisms as 
well as a model that integrated the various coping 
mechanisms.[26] This framework combined the 
coping mechanisms forwarded by Lazarus and 
Folkman[6] and that of Carver and Weintraub.[27] 

METHODS

Study Design

This study utilized a mixed methods sequential 
explanatory design using the Q methodology. 
[28,29] The concourse consisted of 25 statements 
generated from review of existing literature on 
stressors of seafarers and review of theoretical 
frameworks on stress and coping mechanisms. 
There were four categories of statements namely: 
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stressor statements, problem-focused coping 
statements, emotion-focused coping statements, and 
dysfunctional coping statements (Table 1).

Study Population

Thirty-seven merchant marine ratings, 24-60 years 
old, with mean age of 36 years, and average stay 
on board of 10.9 years were included in this study. 
They met the inclusion criteria of having worked on 
board the vessel for at least 1 year and were willing 
to participate in the study. Convenience sampling 
was used. All were able to �nish the Q sorting.

The study was done in selected pre-employment 
medical examination (PEME) clinics from May-Aug 
2019. They were waiting for the release/print-out of 
their PEME certi�cate when the consent was obtained 

and the Q-sorting and interview were done. They 
were asked to Q sort 25 statements printed and cut 
into cards and randomly numbered.

The respondents were asked to sort the statements on 
the Q Sort Table (Figure 1) according to their degree of 
agreement (+4) or disagreement (-4) to the statements 
that answer the question, “While on shipboard duty, 
what are your major/signi�cant stressors? What 
do you usually do when you experience a stressful 
event?” After the Q sorting, an interview followed to 
elucidate their most agreed (+4) and most disagreed 
(-4) statements and on what statements they would 
have wanted to be included in the Q sort. A debrie�ng 
followed, patterned after the “Debrie�ng Form for 
Participation in a Research Study” of the University 
of Massachusetts Amherst.[30] None of the seafarers 
were distressed by any of the statements.

Table 1. Major Themes and Statements in the Q-Set

Themes Statements

I Stressors 2 My greatest stressor is fatigue from watch duty or too much work.

4 I am greatly stressed by poor sleep quality.

5 I am often depressed while on sea duty.

7 The work environment on the ship is not equal and fair.

8 I am not happy with my salary.

10 I feel discriminated by my superior.

11 Cultural diversities on board are stressful.

18 I am disappointed with the cutbacks on personal protection equipment, hotel accommodations 
and supply and quality of food.

21 My job is routinary and this makes it stressful.

22 Tension among crew gives me much stress.

25 I have health problems which could make me fail the PEME.

II Emotion-focused 
Coping

3 I just laugh about the situation and humor myself and I feel better.

6 I admit to myself that I can’t deal with it and quit trying

17 I restrain myself from doing anything too quickly.

23 I accept them and try to grow, mature, and become a better person because of the experience.

24 I meditate, pray, and seek God’s help.

III Problem-focused 
Coping

12 When I need to do so many tasks, I do the important things �rst and remove the not so 
important ones.

13 I concentrate my efforts on doing something about it.

14 I have a healthy lifestyle, and this helps me to cope and be ready for any problems/stresses 
that come my way.

16 I try to get advice from someone on what to do.

IV Dysfunctional 
Coping

1 I turn to work or do something else to take my mind off things like the social media (Facebook).

9 I use alcohol to make myself feel better.

15 I tell myself; this isn’t real.

19 I am often depressed while on sea duty.

20 I get upset and let my emotions out.
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The implementation of the study was undertaken 
by the research investigators. To eliminate bias, none 
of them performed it in their own clinics.

Data Analysis and Interpretation

The respondents’ Q sorts were entered into the PQ 
Method software version 2.32 that performed by-
person factor analysis (centroid factor extraction) 
and rotation with Varimax. Factor analysis was 
used to correlate the respondents’ Q-sort, to identify 
which cluster was together. Principal component 
analysis was used to maximize the similarities within 
factors and identify differences between them. 
The factors were interpreted using the inductive 
approach to determine the prevailing themes. 
This was done by considering the characterizing 
statements. The distinctive statements de�ned as 
those with statistically signi�cant different factor 
scores compared to all factors (p<0.05), together 
with the anchors and phenomenal referents were 
used to determine the chief characteristics for each 
factor pro�le.[31] 

Ethical Consideration

The study was conducted after the University of 
Santo Tomas Hospital Research Ethics Committee 

approval (REC-2019-01-008-MD) was obtained and 
conducted in accordance with applicable guidelines 
like the Declaration of Helsinki 2013, WHO 
Operational Guidelines, International Conference 
on Harmonization (ICH) guidelines on Good Clinical 
Practice Guidelines (GCP), and the National Ethical 
Guideline 2017 Edition.

RESULTS

Table 2 shows the demographics of the participant 
marine ratings classi�ed according to age and 
number of years engaged as a seafarer.  

There were four factors generated from the sorting 
of 37 merchant marine ratings. The average relative 
coef�cient was 0.80 with composite reliability of 
0.92-0.98.

Table 3 lists the distinguishing statements of 
different factors from which the typology was 
generated by induction.

Factor 1: Solution-Focused Seafarers

Factor 1 refers to the Filipino Merchant Marine 
Ratings as the problem solvers. They focus their 
energy through a positive orientation as personi�ed 
by the tack that enables them to navigate the changing 
wind directions through active engagement with the 
problem and �nding solutions.

Seafarers in this typology employ problem-focused 
strategies, both seeking external help in the form of 
advice and actively doing something to alleviate 
and eliminate the stressor. They also harness the 
learnings that the stressors provide to improve and 
be ready for whatever stressors that may arise. They 
are satis�ed with what they receive for their work.

Factor 2: Stressor-Focused Seafarers

Factor 2 refers to the Filipino ratings as focused on 
the stressors. They have a negative orientation as 

Figure 1. The Q Sort Diagram

Table 2. Demographics

Age in years Years as Seafarers

Age bracket Number Percent Number Percent

20-30 15 40 1-10 51 33

31-40 7 19 11-20 13 45

41-50 11 30 21-30 5 20

51-60 4 11
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Table 3. Distinguishing statements for the different factors

Factor 1: Solution-Focused Seafarers Q-SV Z-SCR

I try to get advice from someone on what to do. 3 1.29

I concentrate my efforts on doing something about it. 3 1.29

I accept them and try to grow, mature and become a better person as a result of the 
experience.

2 1.17*

Tension among crew members gives me much stress. 2 –0.99*

I am not happy with my salary. –3 –1.50

Factor 2: Stressor-Focused Seafarers Q-SV Z-SCR

My greatest stressor is fatigue from excessive workloads and reports. 3 1.68*

I turn to work or do something else to take my mind off things like social media (Facebook). 2 1.26

I feel discriminated by my superiors. 2 1.04*

I am greatly depressed by poor sleep quality. 2 1.04

Factor 3: Self-Management Focused Seafarers Q-SV Z-SCR

I accept them and try to grow, mature and become a better person as a result of the 
experience.

4 1.83*

I just laugh about the situation and humor myself and I feel better. 2 1.54*

My greatest stressor on board is being separated from my family. –1 –0.78

I am disappointed with the cutbacks on personal equipment, hotel accommodations and 
supply and quality of food.

–2 –1.08

Factor 4: Social Milieu-Focused Seafarers Q-SV Z-SCR

My greatest stressor on board is being separated from my family. 4 2.19*

I am not happy with my salary. 2 0.68

I am disappointed with the cutbacks on personal equipment, hotel accommodations and 
supply and quality of food.

1 0.45

P < .05; Asterisk (*) Indicates Signi�cance at P < .01. Both the Factor Q-Sort Value (Q-SV) and the Z-Score (Z-SCR) are shown.

personi�ed by being constantly affected by the wind 
and the constant challenges to maintain direction. 
There is passive drifting and a lack of self-ef�cacy to 
confront the stressors.

These seafarers are keenly aware of their stressors 
– fatigue, excessive workloads, sleep deprivation, 
and discrimination by superiors. Their coping 
mechanisms are dysfunctional. They use mental 
disengagement and avoidance as they are geared 
towards warding off the thought through work and 
social media. Although the coping may be viewed 
as dysfunctional, if the stressors are analyzed, 
it may be the best that can be done, given the 
circumstances. Interestingly, while their work is their 
source of stressors, it is also their balm.

Factor 3: Self-Management-Focused Seafarers

Factor 3 refers to the Filipino Merchant Marine 
Ratings as focused on self-management and self-
enhancement. They have a positive orientation 

as personi�ed by the keel that provides stability. 
This typology leads to personal assertiveness 
that engenders grit and resilience in the face of 
stressors.

These seafarers use positive reinforcement and 
growth as their coping mechanisms. They also use 
humor to cope. These are both emotion-focused 
coping strategies. It is no wonder that no stressor 
predominates in the sorting as they are “accepted”. 
For them, the stressors are the healthy impetus to 
becoming a better person. One seafarer said, “I 
want to become a better person to learn some other 
things, to develop your maturity as a person and 
good person.” “I try to learn to accept the stressor 
and try to learn from my mistake and try to grow 
from them.”

Factor 4: Social Milieu-Focused Seafarers

Factor 4 refers to the Filipino Marine Ratings as 
focused on the social milieu at sea. Sorely missing 
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the familiar support of family, he has a predominantly 
negative orientation as personi�ed by wallowing in 
self-pity amidst the expansive sea of stressors. This 
typology portrays emotional desolation.

These are the typical seafarers, stressed by being 
away from their family and conscious of what they 
have lost and of what distance has wrought, as 
one respondent verbalized, “I chose this (statement) 
because I am not part of most of their memories and 
during vacation, they are aloof because they do 
not recognize me, especially when they were very 
young.” The dissatisfaction with the salary can be 
related to the strong family concern and needs.

Consensus Statements: Supplication- 
Focused Seafarers

The Filipino Merchant Marine Ratings’ consensus 
statement resonates with a positive orientation 
towards God as the anchor that provides grounding 
when lowered, while allowing a new journey to 
commence amidst all challenges in life once the 
anchors are raised (anchor aweigh).

The respondents’ verbalizations exemplify this 
typology: – “I meditate, pray and seek God’s 
help.” This re�ects the deep faith and trust in God 
that is typical of Filipinos. This is the typical coping 
mechanism that the Filipino seafarer employs. “In 
everything else, stay calm and do not forget to pray, 
so that God will guide you through everything;” “To 
be safe every day because our work is prone to 
dangers and accidents;” “Of course, God �rst, to 
be safe from squabbles and dangers. He is my way 
and guide every day.” For the Filipino seafarer, the 
meaning of life is GOD.

Table 4 summarizes the different factors according 
to center, orientation, persona, and essence 
(C.O.P.E).

DISCUSSION

Coping mechanisms are ways in which external or 
internal stress is managed, adapted to, or acted 
upon. Susan Folkman and Richard Lazarus de�ned 
stress as “a product of a transaction between 
a person (including multiple systems: cognitive, 
physiological, affective, psychological, neurological) 
and his or her complex environment” while coping 
as “constantly changing cognitive and behavioral 
efforts to manage speci�c external and/or internal 
demands that are appraised as taxing”.[6]

This study echoes the commonly identi�ed and 
reported stressors but more than identifying them, 
it painted the persona of seafarers as a product of 
the rich interplay of what they view as stress and 
how they cope with it. The typology pictures the 
gradation of coping that the seafarers possess.

Implications of the Typology to Mental Health

The solution-focused seafarers are engaged in 
“proactive coping”, aimed at ensuring a successful 
encounter with a future stressor. In the context of 
the salutogenesis model of Antonovsky,[32] they 
have a strong sense of coherence and embody 
the characteristics essential for effective tension 
management. This is manifested in the way they try to 
understand the problem (comprehensibility), manage 
and solve it, or ask for help (manageability). They 
capitalize on the strength and growth opportunity 

Table 4. C.O.P.E typologies of coping among Filipino Merchant Marine Ratings.

Center (Focus) Orientation Persona Essence

Solution Positive Tack as mindset  enables changing the direction by turning 
the bow of the boat through the wind

Active engagement

Stressor Negative Bearing away from the wind  that provides constant 
challenges to maintain the course

Avoidance coping

Self Positive Keel within oneself  provides stability and engenders grit 
and resilience

Personal assertiveness

Social Milieu Negative Sea as the social milieu  to which they must constantly 
interact

Emotional desolation

Supplication Positive God as Anchor  provides the grounding when it is lowered 
down and represents entering a new life journey when it is 
raised

Religious grounding
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that the stressor provides (meaningfulness). They can 
be an effective social support to other seafarers. 
Social support fosters not only mental health but 
physical health as well.[36] The provision of positive 
social support will certainly help build psychological 
resilience in those who are not in possession of these 
qualities.

The stressor-focused seafarers need help. They 
resort to social media and work to help them cope. 
They use task-oriented avoidance coping [33] with 
distraction as a response to a stressor. In the COPE 
scale, this is termed mental disengagement [34] and 
is at the negative end of the problem solving - problem 
avoidance dimensions of “The Coping Circumplex 
Model”.[35] This coping style stems from the belief 
of inadequacy to meet and control the stressor.[36] 
Various types of support like stress management 
interventions, a venue where the stressors can be 
aired and addressed (instrumental support) and 
social support through a close association with 
an identi�ed solution-focused seafarer may help 
address problems and improve coping.

The self–management-focused seafarers are as 
well adapted as the solution-focused seafarers, but 
the focus is on improving themselves. The resolution 
of stress is not so much as getting rid of it but in 
using it to make themselves better persons. Stressors 
are therefore seen as challenges, not burdens. This 
has been termed “stress-related growth” described 
as a “dispositional response to stress that enables 
a speci�c individual to see opportunities for growth 
as opposed to threat or debilitation”.[37] They are 
engaged in “proactive coping” because the response 
is aimed to prepare them for future stressors.[38] 
Thus, the stressor-focused seafarer may also bene�t 
from a close association with this type of seafarer.

The social milieu-focused seafarers depict the 
role of social relationships in mental health.[39] The 
internet can bring them close to their family and may 
help prevent feelings of desolation and isolation. 
Feelings of social isolation must be prevented as 
these may lead to psychological and physical 
disintegration.[39] Scheduling a time each day to 
connect with family and friends through a phone or 
video call will be bene�cial. However, he must be 
drawn into the mainstream of life on the ship (social 
integration), so that he can �nd a surrogate family 
and support. Opportunities for social interactions 
must be planned and provided regularly. They must 
also be equipped with other strategies like self-

soothing strategies, mindfulness activities, and using 
positive self-statements. It helps that many ratings on 
board a ship are Filipinos, and they can �nd solace 
in intracultural coping.

Stress is often viewed as an inevitable part of life 
at sea.[40] The consensus statement, “I meditate, 
pray and seek God’s help”, speaks highly of the 
deeply spiritual culture of Filipinos. It supports the 
role of port chaplains in providing welfare for 
seafarers.[41] All the typology look to God for help, 
mercy, and guidance. Deeply aware of a turbulent 
life at sea, they still pursue this career because 
they believe that there is a God they can turn to 
and who will never fail them. All of them used faith 
and faith-based coping strategies to help them meet 
challenges. Most of the respondents interviewed in 
this study sought relief from stressors by turning to 
their religions. Many of them expressed the strength 
of prayer to help them get through dif�cult times.

Implications to Human Resource Management

The reported typology has important human resource 
implications (Table 5). This is especially true for 
ratings which are new or still adjusting to life at sea. 
The typology highlights differing needs of seafarers 
to be able to cope but they also bring out how others 
successfully cope. Administrators should encourage 
the adoption of culturally appropriate interventions 
without losing sight of their typology-speci�c needs.

Implications for Future Research

The typology can be used to generate individualized 
or personalized health-promotion interventions 
geared towards mental health. Implementation 
and outcome of such interventions can be used as 
subjects of future research. The prevalence of the 
typology can also be studied.

CONCLUSION

A typology for seafarers according to their stress and 
coping mechanisms was generated. This typology 
can be a tool to better understand a seafarer’s 
outlook on stress and coping and may help the 
concerned parties craft individualized strategies to 
help improve their coping mechanisms and overall 
mental health. Occupational health research must 
continue to focus on understanding the role of culture 
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and adaptation on stress and coping behaviors to 
be able to retain quality seafarers and promote a 
healthier workplace.

Limitations of the Study

This is a Q methodology study that aims to bring 
out typology but does not give the prevalence of 
the typology in the general population of seafarers. 
Such prevalence is better studied using surveys with 
random sampling. However, it brings to the fore the 
importance of subjectivity when studying stressors 

and coping and how subjectivity can be viewed 
objectively using the Q method.
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5. Leszczyńska I, Jez�„ ewska M. Psychosocial burden among 
offshore drilling platform employees. Int Marit Heal [Inter-
net]. 2010 [cited 2021 Apr 3];61(3):159–67. Available 
from: www.intmarhealth.pl

6. Lazarus R, Folkman S. Stress, appraisal, and coping. Sprin-
ger Publishing  Company, 1984.

7. Slack B. Globalisation in Maritime Transportation: Compe-
tition, Uncertainty and Implications for Port Development 
Strategy (January 2001). Available at SSRN: https://ssrn.
com/abstract=272131  or http://dx.doi.org/10.2139/
ssrn.272131

8. Dimitrova D, Blanpain R. Seafarers’ rights in the globa-
lized maritime industry. Kluwer Law International BV; V.75, 
2010.

9. Smith A. Adequate crewing and Seafarers’ fatigue: The 
International perspective. (Report) 2007

10. Allen P, Wadsworth E, Smith A. The prevention and manage-
ment of seafarers’ fatigue: a review. Vol. 58, International 
Maritime Health. 2007;167–77.

11. Oldenburg M, Jensen HJ, Latza U, Baur X. Seafaring stres-
sors aboard merchant and passenger ships. Int J Public 
Health. 2009;54(2):96–105.

12. Panganiban AU, Garcia OB. Contributory to stress and 
fatigue of Filipino seafarers. Asia Paci�c J Marit Educ [Inter-
net]. 2017 [cited 2020 Jun 23];3(1):1–14. Available from: 
www.apjme.apjmr.com

13. Iversen RTB. The mental health of seafarers. International 
Maritime Health. 2012; 63:78–89.

14. McVeigh J, MacLachlan M. A silver wave? Filipino ship-
mates’ experience of merchant seafaring. Mar Policy. 
2019;99:283–97.

15. Kendra JM. Effects of technological change on seafa-
rers in U.S. merchant shipping. Middle States Geogr. 
1998;31:138–44.

16. Kilpi V, Solakivi T, Kiiski T. Maritime sector at verge of 
change: learning and competence needs in Finnish mari-
time cluster. WMU J Marit Aff  [Internet]. 2021 Mar 1 [cited 
2021 Jul 3];20(1):63–79. Available from: http://dx.doi.
org/10.1007/s13437-021-00228-0

17. Hystad SW, Eid J. Sleep and fatigue among seafarers: the 
role of environmental stressors, duration at sea and psycho-
logical capital. Saf Health Work. 2016 Dec 1;7(4):363–71.

18. Leka S, Grif�ths A & Cox T Work Organisation and Stress. 
Protecting Workers’ Health Series No.3.World Health 
Organization, Switzerland, 2003;

19. Oldenburg M, Jensen HJ. Needs and possibilities for ship’s 
crews at high seas to communicate with their home. Int J 
Occup Med Environ Health [Internet]. 2019 Nov 15 [cited 

2021 Jul 4];32(6):805–15. Available from: https://doi.
org/10.13075/ijomeh.1896.01436

20. Jensen RB. Fragmented digital connectivity and security at 
sea. Mar Policy. 2021 Aug 1;130:104–289.
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ABSTRACT

Aims: This meta-analysis aims to synthesize 
available evidence from published studies on 
the effectiveness of parental non-pharmacologic 
smoking cessation programs which aim to reduce 
children’s exposure to secondhand smoke.
Methodology: A database search using The 
Cochrane Library, PubMed®, Medline, Embase, 
and Google Scholar, was done by the investigators. 
This study included 20 randomized controlled trials 
published up to 2020. Pooled estimates of risk ratio 
(RR) for quit rates were computed using the random 
effects model.
Results: Overall, the quit rate among those who 
underwent parental smoking cessation was 13.4% 
while the quit rate for controls was 11.9%. The 
pooled RR demonstrated that the parental smoking 
cessation program was signi�cantly associated 
with higher quit rates (RR = 1.22, 95%CI = 1.01 
to 1.46, p-value = 0.04). The studies demonstrated 
moderate heterogeneity only (I2 = 54%). Among 
studies published prior to year 2000, no signi�cant 
difference was observed between parental smoking 
cessation program and control (RR = 1.02, 95% 
CI = 0.62 to 1.70, p-value = 0.93). On the other 
hand, the pooled RR demonstrated that among 

studies published after 2020, parental smoking 
cessation program was signi�cantly associated 
with higher quit rates (RR = 1.27, 95%CI = 1.03 
to 1.56, p-value <0.0001). Among studies with 
self-help interventions, parental smoking cessation 
program has no additional bene�t on quit rates 
(RR�= 1.20, 95%CI = 0.94 to 1.58, p-value = 0.14). 
Among studies with biofeedback intervention also, 
no signi�cant difference was observed (RR = 1.27, 
95% CI = 0.86 to 1.89, p-value = 0.23).
Conclusions: This meta-analysis demonstrated 
suf�cient evidence that non-pharmacologic 
interventions for parental smoking cessation are 
effective.

Key words:  smoking cessation, second-hand 
smoke, family interventions, non-pharmacologic, 
meta-analysis

INTRODUCTION

In a report by the World Health Organization 
(WHO), smoking kills 8 million people a year.
[1] Efforts to prevent smoking-related morbidity 
and premature mortality depends on prevention 
programs, policies protecting people from 
secondhand smoke exposure, and effective smoking 
cessation programs. Regardless of their age or 
how long they have been smoking, one of the most 
important actions people can take to improve their 
health is to quit smoking. Smoking cessation has 

https://www.jmust.org
https://doi.org/10.35460/2546-1621.2021-0014
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proved to improve one’s cardiovascular, respiratory, 
and reproductive health.[2] Moreover, quitting 
smoking prevents tobacco exposure to non-smokers. 
In non-smokers, carbon monoxide levels in the blood 
decrease after several days after the time of quitting.
[2] However, quitting smoking is very challenging, 
with most of the quitters relapsing over time. The 
causes may vary but the most common are due to 
stress, weight gain, and symptoms of nicotine and 
tobacco withdrawal.[3] Despite this, the progress 
in global tobacco control is still struggling. Creating 
an environment that facilitates smoking cessation is 
important such as providing counselling in primary 
care settings and operating national toll-free quit 
telephone lines.[4] 

A meta-analysis concluded that increased risk 
perceptions should be included in health behavior-
speci�c theories since there was an association 
found with healthier behaviors and increased risk 
perception.[5] This may also be applied in smoking 
cessation intervention programs. Another important 
theoretical concept to consider is social support, 
as this may be helpful in understanding smoking 
cessation in families.[6] However, there should be 
a coherent rationale for adopting a family-based 
approach to aid cessation in families. Concepts 
such as these may be particularly helpful when a 
smoker considers the health of his/her own family, 
such as the bene�ts it brings to children: reduced risk 
of cardiovascular diseases, lung cancer, and lower 
risk of sudden infant death syndrome (SIDS).[2] 

Various studies have shown a parent’s concern 
for his/her child’s health is a strong motivation for 
quitting smoking. Different tools to aid in smoking 
cessation have been utilized, such as cognitive-
behavioral approaches, self-help materials, 
counseling, and biofeedback.[7] A 2012 meta-
analysis with 18 trials has shown that smoking 
cessation interventions tailored to parents who 
smoke are modestly effective.[8] Further research 
on how these interventions can be improved would 
help increase its effectiveness, such as by including 
tobacco prevention intervention aimed at children.
[9] By promoting cessation in smokers and preventing 
tobacco initiation in children, secondhand smoke 
exposure also decreases and provides better health 
outcomes for both smokers and non-smokers.

Various interventions have proven to be effective 
in limiting children’s secondhand smoke exposure at 
home. However, its ef�cacy is limited compared to 

interventions aimed at parental smoking cessation. 
Studies have shown that parental smoking behavior 
has an in�uence on children’s smoking behavior and 
is related to the persistence of children smoking.[10] 
This may be due to the accessibility of cigarettes to 
children, which increases their risk to smoke and 
usually persists long term.[11] Exposing children to 
tobacco smoke in their own homes from their parents 
is a risk factor in smoking initiation. In addition, 
parents who smoke not only harm their health, but 
also the health of their children, as they increase the 
risk of secondhand smoke exposure.[12] Respiratory 
diseases caused by secondhand smoke exposure 
have resulted in 15,000 children being hospitalized 
annually.[9] Therefore, it is important to promote 
smoking cessation in parents who are smokers as 
early as possible because this would lead to the 
prevention of tobacco initiation in children.

In this paper, we present meta-analyses of parental 
quit rates from trials that focused on protecting 
children from tobacco smoke exposure through 
parental cessation or modi�cation of parental 
smoking patterns. The cessation among smoking 
parents of children was evaluated.

The aim of this study is to synthesize available 
evidence from published studies on the effectiveness 
of parental non-pharmacologic smoking cessation 
programs, which aim to reduce children’s exposure 
to secondhand smoke. Other goals are to compare 
the parental quit rates between those who underwent 
smoking cessation programs versus those who did 
not and to determine which intervention components 
of parental smoking cessation programs have the 
most bene�t. 

METHODOLOGY

A literature search from various search engines and 
electronic databases such as The Cochrane Library, 
PubMed®, Medline, Embase, and Google Scholar 
was done by the investigators. The search strategy: 
(smoking OR cigarette OR tobacco) AND (cessation 
OR control) AND (parental OR mother OR father OR 
maternal OR paternal) AND (children OR pediatric 
OR child OR infant) was used. The Medical Subject 
Headings (MeSH) was employed when searching a 
database where available. Backward searching of 
references cited in included studies was also done. 
Articles were reviewed and selected according to 
the set inclusion criteria.
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Studies included are those smoking cessation 
interventions done among cigarette-smoking parents 
(father, mother or both aged 18 years and above) of 
pediatric age (ages of 0 to 18 years) in one of the 
following cohorts: well children (visiting well-child 
clinics and population cohorts), asthmatic children, 
or pediatric clinics or hospitals. Randomized control 
trials were included which compared the effectiveness 
of parental smoking cessation programs versus no 
intervention. The search was limited to studies written 
in English. Only original studies were included. 
Other forms of publications such as observational 
studies, case reports or series, reviews, letters, and 
editorials were excluded.

Full-text copies of studies to be included were 
saved in an online Google drive accessible to 
the investigators. The risk of bias scorings and 
extracted data from the studies were managed 
using the Review Manager (RevMan) 5.4 software. 
Two authors independently evaluated the abstracts 
generated by the search strategy for inclusion. Those 
that meet the inclusion criteria were retrieved as full-
text versions. The full-text articles were then reviewed 
again based on the inclusion and exclusion criteria. 
The two authors then compared their list of included 
studies. Any discrepancies were compared and 
disagreements were resolved through discussion 
between the two authors. Two investigators 
independently extracted data from the full-text 
articles. The information needed includes the study 
design, description of smoking cessation program, 
patient outcomes studied, characteristics of the study 
population, setting, number of participants, method 
for patient selection, method of randomization and 
concealment of treatment allocation, patient drop-
outs, length of observation, program provider, and 
intent of treatment. After data collection, the two 
investigators then compared their list of included 
studies. Any discrepancies were compared and 
disagreements resolved through discussion with the 
other review author.

The Cochrane Collaboration Risk of Bias Tool was 
used to assess the methodological quality of studies 
included in the meta-analysis. All the included 
randomized trials were evaluated based on the 
following: randomization, blinding, concealment of 
allocation, treatment of incomplete outcome data, 
selective reporting, and other biases. A rating of 
‘low risk of bias,’ ‘high risk of bias’ or ‘unclear 
risk of bias’ was scored for each category. Two 

investigators independently assessed each study. 
Discrepancies were compared and discussed until 
a consensus among the investigators was reached.

The pooled estimate of RR to represent quit 
rates was computed along with 95% con�dence 
intervals (CIs). The point estimate of the RR was 
deemed signi�cant if the p-value is <0.05. The 
Mantel-Haenszel �xed-effects model was used if 
heterogeneity was not high, otherwise the random-
effects model was used. I2 statistics were used to 
assess heterogeneity (signi�cant if >60%) and funnel 
plots used to assess the possibility of publication 
bias. Sub-group analyses were also conducted to 
explore heterogeneity. The authors used RevMan 
5.4 for statistical analysis.

RESULTS

The literature search resulted in a total of 1,936 
non-duplicate articles for screening. After abstract 
screening, 32 articles were retrieved for full text 
review. Seven studies were further excluded 
because they were not comparative studies or 
involved pharmacologic interventions. Five articles 
were excluded since they did not report parental 
quit rates. A total of 20 studies were �nally included 
in the meta-analysis. The study characteristics are 
summarized in Table 1.

Overall, the studies were of good quality and 
showed low risk for bias. None of the studies had 
blinding among participants and providers of 
intervention because there was no feasible method 
for blinding in this kind of study. In this kind of 
study, it is unlikely however that bias may arise 
when participants or personnel were aware of the 
intervention groups. About 30% of studies did not 
describe the method for allocation concealment and 
blinding of staff who assessed patient outcomes. 
None of the studies had high drop-out rates and 
none had selective outcome reporting. The details 
of risk of bias assessment can be seen in Figure 2.

Four studies have shown signi�cantly higher 
quit rates among those who underwent parental 
cessation programs and the rest of the 16 studies 
showed no signi�cant difference. Overall, the 
quit rate among those who underwent parental 
smoking cessation was 13.4% while the quit rate for 
controls was 11.9%. The pooled RR demonstrated 
that the parental smoking cessation program was 
signi�cantly associated with higher quit rates  



735Non-Pharmacologic Strategies for Parental Smoking Cessation to Protect Children

Table 1. Characteristics of included studies

Study Age of 
Child at 

Recruitment

Child 
Cohort

Setting Provider No. of 
Sessions

Theory 
Based

Length of 
Observation

Primary 
Goal

Intervention 
Components

Abdul-
lah et�al 
(2005) 
[13] 

5 years Well Well-baby 
clinic

Research 
assistant

3 Yes 6 months Cessation A,C

Abdul-
lah et�al 
(2015) 
[14] 

<5 years Well Home Health worker 6 Yes 6 months Reduction, 
cessation

A,B,C,E

Borrelli 
et�al 
(2016) 
[15] 

3-17 years Asthmatic, 
Well

Home Clinical 
psychologists

2 educational 
home visits, 
6 calls after 
home visits

No 12 months Cessation A,B,C

Chan et�al 
(2005) 
[16]  

Children Hospital/
clinic visit

Hospital Nurse 1 No 1 month Cessation B,C

Chan et�al 
(2016) 
[17] 

0-18 
months

Well Home Nurse 5 Yes 12 months Reduction, 
cessation

A,B,C,E

Curry 
et�al 
(2003) 
[18] 

Children Hospital/
clinic visit

Pediatric Nurse 4 No 12 months Cessation A,B,C

Eriksen 
et�al 
(1996) 
[19] 

6 weeks, 
2 years, 4 
years

Well Pediatric Clinic Staff 1 No 1 month Reduction, 
cessation

A,B

Green-
berg et�al 
(1994) 
[20] 

<6 months Well Home Nurse 4 Yes 6 months Reduction A,B

Hovell 
et�al 
(2002) 
[21] 

3-17 years Asthmatic Home Research 
assistant

7 Yes 12 months Reduction B

Hughes 
et�al 
(1991) 
[22] 

6-16 years Asthmatic Hospital 
and 
family 
home

Nurse 4 No 12 months Reduction B

Kallio 
et�al 
(2006) 
[23] 

5 months Well Well-baby 
clinic

Physician 16 No 8 years Reduction, 
cessation

A,B

Krieger 
et�al 
(2005) 
[24] 

4-12 years Asthmatic Home Research 
assistant

5-9 No 12 months Reduction B

Schuck 
et�al 
(2014) 
[12] 

9-12 years Well School Quitline staff, 
Research 
assistant

7 No 12 months Cessation A,B,C

Severson 
et�al 
(1997) 
[25] 

<6 months Well Hospital 
and 
well-baby 
clinic

Physician 4 No 12 months Reduction, 
cessation

A,B
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Figure 1. PRISMA �ow chart of included studies

Table 1. Characteristics of included studies

Study Age of 
Child at 

Recruitment

Child 
Cohort

Setting Provider No. of 
Sessions

Theory 
Based

Length of 
Observation

Primary 
Goal

Intervention 
Components

Vineis 
et�al 
(1993) 
[26] 

0-3 months Well Well-baby 
clinic

Nurse NR No 2 years Cessation A,B

Wahlgren 
et�al 
(1997) 
[27]  

6-17 years Asthmatic Pediatric Research 
assistant

6 Yes 2 years Reduction A,B

Wilson 
et�al 
(2011) 
[28] 

3-12 years Asthmatic Home Research 
assistant

6 Yes 12 months Reduction B,C,E

Wood-
ward et�al 
(1987) 
[29] 

Newborn Well Hospital Research 
assistant

1 No 3 months Reduction A,C

Yilmaz 
et�al 
(2006) 
[30] 

<16 years Well Hospital Nurse 1 No 6 months Reduction, 
cessation

A,B

Zakarian 
et�al 
(2004) 
[31] 

<4 years Well Home Clinic staff 7 Yes 12 months Reduction A,B,C

A, self-help materials; B, counseling; C, phone support; D, medication; E, biochemical

(RR = 1.22, 95%CI = 1.01 to 1.46, p-value = 0.04). 
The studies demonstrated moderate heterogeneity 
only (I2 = 54%). Figure 3 shows the meta-analysis 
on quit rate.

To explore heterogeneity, subgroup analyses were 
conducted in the year of publication. The pooled RR 

demonstrated that among studies published prior to 
year 2000, no signi�cant difference was observed 
between parental smoking cessation program and 
control (RR = 1.02, 95%CI = 0.62 to 1.70, p-value 
= 0.93). The studies demonstrated low heterogeneity 
(I2 = 45%). On the other hand, the pooled  
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RR demonstrated that among studies published after 
2020, the parental smoking cessation program 
was signi�cantly associated with higher quit rates  
(RR = 1.27, 95%CI  =  1.03 to 1.56, p-value<0.0001). 
The studies demonstrated high heterogeneity  

(I2 = 62%). Figure 4 shows the meta-analysis of effect 
on quit rates with sub-group by year published.

Sub-group analysis was also done on type of 
intervention. The pooled RR demonstrated that among 
studies with self-help interventions, the parental 
smoking cessation program has no additional 
bene�t on quit rates (RR = 1.20, 95%CI = 0.94 to 
1.58, p-value = 0.14). The studies demonstrated 
high heterogeneity (I2 = 64%). Figure 5 shows meta-
analysis of the effect on quit rates of studies with 
self-help interventions.

The pooled RR demonstrated that among studies 
with biofeedback intervention, no signi�cant 
difference was observed between the parental 
smoking cessation program and control (RR = 1.27, 
95%CI = 0.86 to 1.89, p-value = 0.23). The studies 
demonstrated low heterogeneity (I2 = 0%). The 
meta-analysis regarding biofeedback intervention is 
shown in Figure 6.

Funnel plot analysis indicated no risk for 
publication bias (see Figure 7).

DISCUSSION

Two of the most recent and high-quality studies 
included in this meta-analysis are described in the 
succeeding section. A longitudinal randomized trial 
was conducted to better understand the role of a 
teachable moment (TM) on the parents’ motivation 
for smoking cessation [15]. The study’s aims were 
as follows: (1) the TM: whether second-hand smoke 
exposure (SHSe) feedback motivates cessation in 
parents of children with asthma versus parents of 
healthy children; and (2) whether greater intervention 
intensity [enhanced-precaution adoption model 
(PAM)] is more effective than a previously tested 
intervention (PAM) in cessation. A TM is any life 
event or health event that has the potential to motivate 
behavior change. Included in the study done from 
2007 to 2013 was a total of 560 smoking patients 
(341 were parents of children with asthma; 219 
were parents of healthy children). The intervention 
that the participants obtained were two 1-hour 
educational home visits and smoking cessation 
induction counseling, nicotine patches if medically 
eligible and ready to quit within 30 days, and six 
15-minute calls for 4 months after the home visits. 
After the second home visit, asthma participants 
were randomized to get either PAM or enhanced 
PAM. Primary outcome measures were 7-day point 

Figure 2. Risk of bias summary of included studies
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Figure 3. Meta-analysis of effect on quit rates

Figure 4. Meta-analysis of effect on quit rates with sub-group by year published
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Figure 5. Meta-analysis of effect on quit rates of studies with self-help interventions

Figure 6. Meta-analysis of effect on quit rates of studies with biofeedback

Figure 7. Funnel plot analysis on risk for publication bias
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prevalence abstinence (PPA) and 30-day PPA. To 
quantify SHSe, two passive nicotine monitors were 
placed for 1 week during baseline and after call 
number 5, with one monitor in the room where the 
child spends most of his time and another monitor 
worn by the child. Secondary outcome measures 
include a number of asthma-related hospitalizations, 
school days missed due to asthma, days with asthma 
symptoms, and Asthma Functional Morbidity Scale 
score. Program satisfaction was also assessed. Also, 
for every questionnaire completed by participants at 
the following different time points (baseline, 2, 4, 6, 
and 12 months) $20 were given.

Among the 560 participants, 40% were not 
ready to quit, 18% never tried to quit, 46% lived 
with another smoker, and 55% had a household 
smoking ban. There was no signi�cant difference 
found on motivational interviewing indicators 
(global spirit, empathy, re�ection to question ratio, 
percentage open-ended questions, and percentage 
adherent) when audio tapes from home visits were 
analyzed. Results of this study have shown evidence 
that providing an intervention after a TM motivates 
parental smoking cessation and decreases SHSe. 
Parents randomized to PAM were more than twice 
as likely to produce 7-day and 30-day PPA versus 
the same treatment provided to the parents of 
healthy children. Furthermore, stronger effects were 
found among parents randomized to enhanced 
PAM. These results also gave evidence to suggest 
that secondhand exposure feedback was motivated 
by TM, which resulted in increased cessation rates. 
It is to be noted that between PAM and enhanced 
PAM, no signi�cant differences in terms of cessation 
rates, even after receiving the extra feedback, were 
observed. Moreover, the effect of the feedback was 
not sustained beyond the four months.[15]

The authors cited the following limitations of the 
study. There was the presence of some components 
that might not be feasible for routine clinical care 
(feedback on SHSe) that were included. Furthermore, 
due to the short half-life of 4 to 6 hours for carbon 
monoxide, the 7-day and 30-day PPA cannot 
be veri�ed. The authors in the study were able to 
conclude that the use of motivational interviewing 
for smoking cessation, included during asthma 
education, was able to increase smoking cessation 
rates. Also, the enhanced PAM model used was 
effective in reducing SHSe and increased asthma 
care utilization.[15]

Another randomized clinical trial was performed 
to examine a family-based intervention in a Chinese 
context.[17] The objective of the study was to test 
the long-term ef�cacy of a family-based intervention, 
which includes nurse-led individual telephone 
counseling for the smoking father and nonsmoking 
mother and a family counseling session (FCS) 
discussing SHSe of their child and the father’s 
smoking cessation. Non-smoking mothers were 
selected at recruitment sites, which are maternal 
and child health centers (MCHs) in Hong Kong. 
The mothers were randomized to two groups: the 
intervention group received an onsite counseling 
session, telephone counseling sessions, 2 self-help 
booklets on smoking cessation, follow-up sessions 
from the nurse counselor, and participated in the 
FCS; and the control group received a 2-page 
lea�et on the importance of establishing a smoke-
free home, self-help smoking cessation pamphlet 
for the fathers, and brief advice. The primary 
outcome measure was father-reported PPA in the 
past 7 days and at 6 months follow-up. Secondary 
outcome measures included biochemically validated 
abstinence, self-reported abstinence for at least 24 
hours, reduction in daily cigarette consumption, and 
infant’s saliva cotinine concentrations at the 6- and 
12-month follow-ups.

Results have shown that a higher number of 
fathers in the intervention group had a 7-day PPA 
compared to the control group at both 6-month and 
12-month follow-ups. There was also an observed 
signi�cant group difference in the fathers’ reported 
smoking reduction by at least 50% (30.6% vs 
24.1%) and quit attempts (22.0% vs 15.8%), but 
not fathers’ abstinence as reported by the mothers 
(14.9% vs 12.1%). Group counseling via FCS was 
also effective, as fathers who participated in the FCS 
had higher 7-day PP quit rates at 12-month follow-up 
compared to the control group. In addition, mothers 
who participated in the FCS were more likely to help 
motivate the fathers, which in turn resulted in higher 
psychosocial support rates. Infant saliva cotinine 
levels showed no signi�cant difference between 
groups at 6-month (1.01 ng/ml vs 0.86 ng/ml) and 
12-month follow-ups (0.81 ng/ml vs 0.80 ng/ml). 
This shows that SHSe was not signi�cant between 
the intervention and control groups.[17]

Limitations to the study include a high attrition 
rate, bias due to free nicotine replacement therapy 
(NRT) and cash incentive, substantial changes in 
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tobacco control policies, and low participation 
rate in biochemical validation of the father’s 
abstinence.[17]

The authors concluded that the nurse-led family-
based smoking cessation intervention was effective 
as it increased the father’s long-term self-reported 
abstinence. Providing assistance to both smoking 
fathers and nonsmoking mothers is bene�cial to 
protect their children from SHSe. In addition, the 
FCS attended by the couple further increased quit 
rates and the mothers’ help and support to the 
fathers.[17]

Overall, this meta-analysis provided support in the 
use of non-pharmacologic interventions for parental 
smoking cessation. Using the GRADE quality of 
evidence, the results showed a moderate quality 
of evidence due to modest effect size (RR = 1.21, 
95%CI = 1.09 to 1.33) and moderate heterogeneity 
(I2 = 54%). Heterogeneity decreased in magnitude 
after sub-group analysis. Strengths of this study that 
supports con�dence in the results include large overall 
sample size, large number of studies, and high 
methodologic quality of included studies. The current 
meta-analysis is also consistent with that conducted 
by Rosen, et�al. [8], which observed modest effect 
size in favor of parental smoking cessation programs 
(RR = 1.34, 95%CI = 1.05 to 1.71). Their study 
had 18 trials but also included pharmacologic 
treatment. The current meta-analysis is unique as it 
focused on non-pharmacologic treatment only and 
conducted sub-group analysis in terms of year of 
publication and different intervention components. 
It was found out in the subgroup analysis that self-
help interventions and biofeedback monitoring are 
not enough to be effective, thereby calling the need 

for additional counseling interventions. Interestingly, 
studies published earlier than 2000 showed no 
signi�cant bene�t of parental smoking cessation 
programs. This shows that the intervention on 
counseling for smoking cessation may have evolved 
in terms of concepts and methodology to be more 
effective in recent years. Future studies may look at 
other factors which may affect quit rates in parental 
smoking cessation programs to further improve the 
effectiveness of this intervention.

CONCLUSION AND RECOMMENDATION

This meta-analysis demonstrated suf�cient evidence 
that non-pharmacologic interventions for parental 
smoking cessation are effective. Counseling 
intervention in addition to self-help interventions or 
biofeedback to prevent SHSe among children of 
smokers are highly recommended to facilitate quitting 
or abstinence. Further studies are recommended 
to evaluate the sustainability of parental smoking 
cessation programs and whether these interventions 
offer long-term bene�ts even after the interventions 
have ended.
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ABSTRACT

Background and Purpose: Gait is one of the 
outcome measures used in evaluation in the �eld 
of rehabilitation and there is a need for reference 
data of gait parameters primarily to understand 
the physiological signi�cance of these parameters, 
describe their changes in pathologic gait for better 
understanding of pathophysiology and be able to 
provide the appropriate therapeutic approach. The 
purpose of this study was: 1) To derive a reference 
data of spatiotemporal parameters of gait among 
Filipinos, which include step time, stride time, stance 
time, swing time, single limb support time, double 
limb support time, cadence, speed, step length, stride 
length, and step width; 2) To determine correlation 
of age, gender, and anthropometric measures with 
spatiotemporal parameters, and 3) To determine 
gait symmetry.
Materials and Methods: In this cross-sectional 
study, 374 participants aged 20-69 years (males = 
181, females = 193) were included. They were asked 
to walk in their comfortable speed. Spatiotemporal 
parameters were obtained using the Vicon motion 
capture system.

Results: The walking speed, step length, stride 
length, and step width declined with age. Filipino 
men demonstrated higher values in all parameters 
except cadence which is higher in Filipino women. 
Height and leg length both have positive correlation 
with all parameters except for cadence. Weight 
has a positive correlation with all spatiotemporal 
parameters except for cadence, swing time, single 
limb support time, and speed. Cadence and stride 
length were symmetrical between right and left lower 
extremities.
Conclusion: Spatiotemporal parameters among 
healthy Filipinos 20-69 years old were presented 
including their correlations with age, gender, and 
anthropometric measures. This can serve as a 
reference for future studies in gait where Filipinos 
are the participants.

Key words: anthropometric, gait analysis, 
reference values, spatiotemporal parameters

INTRODUCTION

An essential requirement for a satisfactory 
quality of life is ambulation.[1] The most 
commonly reported measurements of gait are the 
spatiotemporal parameters which include walking 
speed, stride time and length, step time and 
length, as well as the durations of stance phase 
and swing phase.[2] Aside from spatiotemporal 
parameters, gait symmetry is another measure 
gaining acceptance and used as an indicator 
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of fall risk, fear of falling, and the capacity for 
community ambulation.[3] 

Gait analysis provides important information on 
the functional capacity of patients when making 
disability assessments and treatment planning.[4] 
One of its main tasks is to determine whether a motion 
is physiological or if it differs, how much it differs 
from normal values.[5] The aim of rehabilitation is to 
improve function, therefore, a reference data of gait 
parameters is warranted.[2]

Studies on gait have been primarily undertaken 
in Western countries, ie, United States, France, 
and Italy with a few studies performed on Korean 
nationalities investigating normal gait patterns. 
These studies have shown that spatiotemporal gait 
parameters are affected by culture as well.[6] 

To date there is no reference data on gait 
parameters among Filipinos. This paper reports on the 
reference data of normal Filipino gait pattern using 
the 3D motion capture system. It also determined 
the correlation of age, gender, and anthropometric 
measures (height, weight, body mass index, true leg 
length) with the different spatiotemporal parameters 
of gait (step time, stride time, stance time, swing 
time, single limb support time, double limb support 
time, cadence, speed, step length, stride length, 
and step width). Lastly, it determined the symmetry 
pattern of spatiotemporal parameters between the 
right and left lower extremity during gait.

METHODOLOGY

Study Design and Subjects

A cross sectional study was performed. All the 
subjects understood the purpose of this study and 
gave their written and informed consent prior to their 
participation. The study protocol was approved by 
the Ethical Review Committee and complied with the 
ethical principles of the Declaration of Helsinki.

Participants were recruited from the barangays of 
the city of Manila. With a total population of our 
city of 1,642,743, sample size of at least 372 will 
be needed to obtain a con�dence level of 95% and 
an alpha level of 0.05. The sample was divided 
into males and females with three age categories 
per gender 20-39 years old as young adults (YA), 
40-59 years old as middle adults (MA), and 60-69 
years old as young old (YO), based on the physical 
development stage in adulthood where young adults 
(20-39 years old) would have peak of physical 

abilities, middle adults (40-59 years old) would 
have gradual physical decline and young old (>60 
years old) would have further decrease in reaction 
time as well as diminished muscle strength.

They �lled out the data sheet for their demographic 
data and were examined by the physician of the 
research team to determine their eligibility for the 
study. The following anthropometric measurements 
were acquired: height using a stadiometer to 
the nearest 0.01 cm, weight using an electronic 
weighing scale to the nearest 0.05 kg, body mass 
index (formula) and true leg length in centimeters 
(measured from the anterior superior iliac spine to 
medial malleolus).

Males and females aged 20-69 years old were 
included in the study. The exclusion criteria were as 
follows: presence of cardiac, pulmonary, orthopedic, 
neurologic or rheumatic disease which prevented 
the participants from walking at least 10 meters 
without pain, previous surgery of the lower extremity 
that could limit ambulation, presence of lower limb 
deformity, use of assistive devices or lower extremity 
orthoses, presence of signi�cant balance problem 
as assessed by standing stork test and blindness.

Gait Analysis

All data collections were conducted at the Human 
Performance Laboratory. The Vicon motion capture 
system was used to record spatiotemporal gait 
parameters. The 39 re�ectors for motion analysis 
were placed on landmarks based on the study of 
Clark, Barnes, Holton, Summers, Stratton, 2016. 
Proper calibration of the instrument was done before 
the gait recording of each subject. Gait recording 
was done using the 8m walkway with ten trials. All 
data were uploaded into the Vicon Nexus software. 
These were directly imported to Microsoft Excel.

Statistical Analysis

Data was encoded in a purpose built Microsoft Excel 
�le. SPSS (version 23) was used for statistical analysis. 
Mean percentages and standard deviations were 
obtained for descriptive data and spatiotemporal 
gait parameters. Analysis of variance was used to 
determine the differences of the anthropometric data 
and spatiotemporal gait parameters of the different 
age groups. Pearson’s correlation coef�cient was 
computed to measure the strength of relationship 
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between age, weight, height, body mass index, and 
leg length to the spatiotemporal parameters. The Eta 
coef�cient was used to determine if a relationship 
exists between spatiotemporal parameters and 
gender which is a categorical variable. Ratio index 
was computed to determine symmetry of the lower 
extremities during gait for each spatiotemporal 
parameter, assuming that Xr < Xl , where Xr and Xl are 
the values of the right and left limbs, the factors were 
calculated as follows: RI (Ratio Index) = (1 – X r /X l ) 
x 100%, where RI = 0 indicates full symmetry while 
RI � to 1 indicates asymmetry.[7] 

Spatiotemporal parameters were divided into 
10 th, 25 th, 50 th, 75 th, and 90 th percentiles. The data 
was analyzed for male and female participants. 
Parameters were also analyzed according to age 
as 20-39 (young adult), 40-59 (middle adult) 
and 60-69 (young old) age categories. All tests 
of hypotheses were assessed at the 5% level of 
signi�cance. A p-value of less than 0.05 was 
considered signi�cant.

RESULTS

Participants’ Characteristics:

A total of 431 participants were examined but 27 
were excluded due to uncontrolled hypertension 
(n=17), poor balance using the stork test (n=2), pes 
planus (n=2), and a history of cardiac pathology 
(n=2), severe hallux valgus (n=1), previous hip 
fracture (n=1), previous knee fracture (n=1), and 
peripheral arterial occlusive disease (n=1). An 
additional 30 participants were excluded due to data 
error gathering giving a total of 374 participants 
included. (Figure 1)

Age and gender distribution of the subjects are 
shown in Table 1. There was an equal distribution of 
males and females in the YA and YO except in the 
MA where there were more females compared to 
males (55.6% vs 44.4%).

There was a signi�cant difference in height and 
leg length measurements in all participants with the 
YA being taller and having longer leg lengths for 

Table 1. Age and Sex Characteristics

Age group Male Female Total

20-39 years old
(60% of total population)

114 (50.2% of age group) 113 (49.8% of age group) 227 (60% of total population)

40-59 years old
(33% of total population)

56 (44.4% of age group) 70 (55.6% of age group) 126 (33% of total population)

60-69 years old
(7% of total population)

11 (52.4% of age group) 10 (47.6% of age group) 21 (7% of total population)

TOTAL 181 (48.4% of total) 193 (51.6% of total) 374 (100%)

Figure 1. Consort Diagram
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Table 2. Anthropometric characteristics according to age and gender

All Age 20 -39
Young adult

Age 40 -59
Middle adult

Age 60 -69
Young old

P value

Height (centimeters) 159.66 156.27 156.57 0.00*

Weight (kilos) 63.82 61.80 57.64 0.08

BMI (kilos/meter2) 25.01 25.35 23.67 0.30

Right leg length (centimeters) 84.60 82.30 82.48 0.00*

Left leg length 
(centimeters)

84.46 82.24 82.45 0.00*

Males Age 20 -39 Age 40 -59 Age 60 -69 P value

Height (centimeters) 165.52 162.46 164.14 0.01*

Weight (kilos) 68.95 66.12 57.23 0.02*

BMI (kilos/meters2) 25.06 25.07 21.27 0.02*

Right leg length (centimeters) 87.16 85.63 86.50 0.18

Left leg length (centimeters) 87.08 85.51 86.36 0.17

Females Age 20 -39 Age 40 -59 Age 60 -69 P value

Height (centimeters) 153.74 151.33 148.75 0.01*

Weight (kilos) 58.64 58.25 58.10 0.98

BMI (kilos/meters2) 24.97 25.58 26.31 0.56

Right leg length (centimeters) 82.02 79.64 78.05 0.00*

Left leg length
(centimeters)

81.81 79.62 78.15 0.00*

*signi�cant at 0.05 level

both extremities. These were also evident among the 
female participants. Among the male participants, 
the YA are taller and heavier when compared to the 
MA and YO. Body mass index was highest for the 
YA when compared to the YO. However, there was 
no statistical difference between YA and MA. There 
were signi�cant differences in height, weight, and 
body mass index in all age groups (Table 2).

Spatiotemporal Gait Parameters

There was a signi�cant difference in all 
spatiotemporal parameters between males and 
females. Males have statistically higher values in all 
spatiotemporal parameters than females except for 
cadence (Table 3).

There were no signi�cant differences in the 
means of the following spatiotemporal parameters: 
step time, stride time, stance time, swing time, 
single limb support time, double limb support time, 
and cadence among all age groups. There were 
signi�cant differences in the means of YA vs YO age 
groups and MA vs YO age groups with regard to 
speed and step width, where the young and middle 
adult age groups have signi�cantly faster speed and 

greater step width than the young old age group 
participants. The YA, MA, and YO age groups are 
signi�cantly different from each other in step length 
and stride length (Table 4).

YA = young adult; MA = middle adult; YO = 
young old; NS = no signi�cant difference

Correlation of spatiotemporal parameters with 
gender, age, and anthropometric measures

Age has a negative correlation with speed, step 
length, stride length and step width, but no correlation 
with step time, stride time, stance time, swing time, 
single and double limb support time, and cadence.

Weight has a positive correlation with step time, 
stride time, stance time, double limb support time, 
step length, stride length, and step width, but a 
negative correlation with cadence and no correlation 
with swing time, single limb support time, and speed.

Height has a positive correlation with all the 
gait parameters except for cadence which had a 
negative correlation and double limb support time 
which had no correlation.

Body mass index has a positive correlation with 
stance time, double limb support time, and step 
width but a negative correlation with swing time, 
single limb support time, speed, step length, and 
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Table 3. Spatiotemporal parameters of males and females

Parameters Sex

Male Female  

Mean +  
Standard Deviation

Mean +  
Standard Deviation

p-value

Step time (seconds) 0.54 0.04 0.52 0.03 0.00*

Stride time (seconds) 1.09 0.08 1.05 0.07 0.00*

Stance time (seconds) 0.62 0.05 0.61 0.05 0.00*

Swing time (seconds) 0.47 0.03 0.44 0.03 0.00*

Single limb support time (seconds) 0.46 0.03 0.44 0.03 0.00*

Double limb support time (seconds) 0.08 0.02 0.08 0.02 0.00*

Cadence (steps/minute) 111.61 7.83 115.82 8.33 0.00*

Speed (meters/second) 1.15 0.14 1.12 0.12 0.00*

Step length (meters) 0.62 0.05 0.58 0.05 0.00*

Stride length (meters) 1.22 0.11 1.16 0.09 0.00*

Step width (meters) 0.09 0.03 0.08 00.03 0.00*

*signi�cant  at 0.05 level

Table 4. Spatiotemporal parameters as to age groups in all participants, males and females

Parameters Age Category

20-39 (YA) 40-59 (MA) 60-69 (YO) ANOVA

Mean ± standard 
deviation (SD)

 

Mean ± standard 
deviation (SD)

Mean ± standard 
deviation (SD)

 

p -value Signi�cantly 
different pairs 
under DMRY

Step time 0.53 0.04 0.53 0.04 0.53 0.03 0.84 NS

Stride time 1.07 0.07 1.07 0.08 1.07 0.07 0.79 NS

Stance time 0.61 0.05 0.61 0.05 0.62 0.05 0.55 NS

Swing time 0.45 0.03 0.45 0.04 0.45 0.03 0.98 NS

Single limb support 
time

0.45 0.03 0.45 0.04 0.45 0.03 0.83 NS

Double limb support 
time

0.08 0.02 0.08 0.02 0.09 0.02 0.14 NS

Cadence 113.65 7.79 114.04 9.28 112.86 7.29 0.65 NS

Speed 1.15 0.13 1.12 0.13 1.06 0.13 0.00 YA vs. YO;
MA vs. YO

Step length 0.61 0.05 0.59 0.05 0.56 0.06 0.00 YA vs MA;
MA vs. YO;
YA vs. YO

Stride length 1.21 0.10 1.17 0.10 1.12 0.11 0.00 YA vs. MA;
MA vs. YO;
YA vs. YO

Step width 0.09 0.03 0.09 0.03 0.08 0.04 0.00 YA vs. YO; MA 
vs. YO

YA = young adult; MA = middle adult; YO = young old; NS = no signi�cant difference

stride length and no correlation with step time, stride 
time, and cadence.

Lastly, true leg length has a positive correlation with 
step time, stride time, stance time, swing time, single 

limb support time, step length, stride length and step 
width but a negative correlation with cadence and 
no correlation with double limb support time and 
speed (Table 5).
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Using the Eta coef�cient, gender is a signi�cant 
variable for all spatiotemporal parameters of gait 
except for speed. Males demonstrated a longer step 
time, stride time, stance time, swing time, and single 
limb support time and longer step length, stride 
length, and step width than females. Females had a 
signi�cantly higher cadence as compared to males 
(Table 6).

 The ratio index was computed to determine 
symmetry of the right and left lower extremities. 
Minimal asymmetry was noted between the right 
and left lower extremity in stance time, double limb 
support time, step width, and step length in the MA 
and YO age groups ranging from 0.01 to 0.20. 
Minimal asymmetry was likewise noted in swing 
time and speed in all age groups ranging from 

0.01 to 0.02. Step time, stride time, and single limb 
support were minimally asymmetric as well among 
the female YO age group ranging from 0.01 to 
0.02. Cadence and stride length were symmetrical 
in all participants.

The mean and percentile rank of spatiotemporal 
parameters per gender and age group were included 
as a supplementary �le.

DISCUSSION

This study, to our knowledge, is the �rst descriptive 
statistics for reference data of 11 spatiotemporal 
parameters namely: step time, stride time, stance 
time, swing time, single limb support time, double 
limb support time, cadence, speed, step length, 

Table 5. Pearson’s correlation of gait parameters with age and anthropometric measures

 Age Weight 
(kg)

Height (cm) BMI R true leg 
length

L true leg 
length

R Step time Pearson r .009 .142** .262 ** .017 .314 ** .325 **

p-value .862 .006 .000 .742 .000 .000

N 374 374 374 374 374 374

R Stride time Pearson r .017 .173** .289 ** .033 .329 ** .335 **

p-value .748 .001 .000 .526 .000 .000

N 374 374 374 374 374 374

R Stance time Pearson r .026 .205** .183 ** .137 ** .248 ** .258 **

p-value .621 .000 .000 .008 .000 .000

N 374 374 374 374 374 374

R Swing time Pearson r ��.002 .071 .352 ** ��.129 * .343 ** .342 **

p-value .973 .168 .000 .012 .000 .000

N 374 374 374 374 374 374

R Single limb 
support time

Pearson r ��.011 .037 .330 ** ��.151 ** .322 ** .332 **

p-value .825 .471 .000 .003 .000 .000

N 374 374 374 374 374 374

R Double limb 
support time

Pearson r .033 .199 ** ��.023 .256 ** .082 .085

p-value .522 .000 .660 .000 .113 .102

N 374 374 374 374 374 374

R Cadence Pearson r .024 ��.128 * ��.266 ** .002 ��.316 ** ��.325 **

p-value .650 .013 .000 .965 .000 .000

N 374 374 374 374 374 374

R Speed Pearson r ��.192 ** ��.014 .166 ** ��.131 * .075 .083

p-value .000 .794 .001 .011 .146 .110

N 374 374 374 374 374 374

R Step length Pearson r ��.242 ** .103 * .413 ** ��.140 ** .320 ** .336 **

p-value .000 .046 .000 .007 .000 .000

N 374 374 374 374 374 374
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Table 5. Pearson’s correlation of gait parameters with age and anthropometric measures

 Age Weight 
(kg)

Height (cm) BMI R true leg 
length

L true leg 
length

R Stride length Pearson r ��.247 ** .129 * .432 ** ��.121 * .347 ** .364 **

p-value .000 .012 .000 .019 .000 .000

N 374 374 374 374 374 374

R Step width Pearson r –.157** .343 ** .136 ** .316 ** .082 .084

p-value .002 .000 .008 .000 .112 .104

N 374 374 374 374 374 374

L Step time Pearson r .014 .184** .288 ** .043 .324 ** .327 **

p-value .786 .000 .000 .402 .000 .000

N 374 374 374 374 374 374

L Stride time Pearson r .029 .177** .282 ** .042 .322 ** .329 **

p-value .573 .001 .000 .421 .000 .000

N 374 374 374 374 374 374

L Stance time Pearson r .031 .218** .190 ** .145 ** .255 ** .259 **

p-value .545 .000 .000 .005 .000 .000

N 374 374 374 374 374 374

L Swing time Pearson r .017 .062 .343 ** ��.130 * .332 ** .343 **

p-value .737 .231 .000 .012 .000 .000

N 374 374 374 374 374 374

L Single limb 
support time

Pearson r ��.003 .077 .359 ** ��.125 * .351 ** .352 **

p-value .960 .139 .000 .016 .000 .000

N 374 374 374 374 374 374

L Double limb 
support time

Pearson r .029 .207 ** ��.053 .274 ** .024 .027

p-value .574 .000 .306 .000 .649 .601

N 374 374 374 374 374 374

L Cadence Pearson r ��.008 ��.192 ** ��.299 ** ��.047 ��.329 ** ��.332 **

 p-value .884 .000 .000 .360 .000 .000

N 374 374 374 374 374 374

L Speed Pearson r ��.197 ** ��.013 .142 ** ��.109 * .074 .083

p-value .000 .797 .006 .034 .152 .108

N 374 374 374 374 374 374

L Step length Pearson r ��.247 ** .134 ** .424 ** ��.107 * .362 ** .375 **

p-value .000 .010 .000 .039 .000 .000

N 374 374 374 374 374 374

L Stride length Pearson r ��.242 ** .137 ** .433 ** ��.111 * .353 ** .367 **

p-value .000 .008 .000 .032 .000 .000

N 374 374 374 374 374 374

L Step width Pearson r ��.096 .315 ** .155 ** .278 ** .094 .102 *

p-value .063 .000 .003 .000 .069 .050

N 374 374 374 374 374 374

R = right; L = left; *signi�cant at 0.05 level; **signi�cant at 0.01 level
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and 126.6 cm among Korean men. Filipino women 
have the greatest cadence (step/min) at 115.9 
followed by Korean women at 112.5. Cadence 
mean values in steps/min are almost equal at 
111.6 for Americans, 111.8 for Korean men and 
111.7 for Filipino men with Italians having the least 
number of steps/minute at 105.6. The Koreans have 
a greater step width (cm) with mean value of 16.7 
cm for women and 19.4 cm for men as compared 
to only 8.3 cm and 9.0 cm for Filipino females 
and males, respectively (Table 7). The stride length 
and walking speed of Filipinos and Koreans are 
signi�cantly smaller and slower than Americans and 
Caucasians. This difference is thought to be affected 
by the stature difference between race because taller 
people have longer stride lengths and stride length is 
strongly correlated with walking speed.[9] 

Walking speed, step length, stride length and step 
width decline signi�cantly with age. Absolute values 
for all the above parameters were higher in men 
than women at all ages. These �nding of decline in 
walking speed values and stride length as you age 
also confers with the �ndings of Samson, et al. and 
Buchner, et al.[10,11] 

With regard to gender our study showed that all 
spatiotemporal parameters namely step time, stride 
time, stance time, swing time, single limb support 
time, double limb support time, speed, step length, 
stride length, and step width were signi�cantly 
increased in men, except for cadence which was 
signi�cantly increased in women. These �ndings were 
also in accordance with the studies by Callisaya, 
Blizzard, Schmidt, McGinley & Srikanth [12] where 
mean cadence for men was 107.2 steps/min and 
women was 114.6 steps/min, stride length of 130 
cm for men and 115 cm for women, step time of 
0.56 for men and 0.53 for women, step width of 10 
cm for men and 7.9 cm for women. According to 
Hollmann, et al. [8], men tended to walk with longer 
strides but with lower cadence. This could further be 
explained by the fact that the women’s physique is 
signi�cantly smaller than men in terms of height and 
leg length that it takes more steps to cover a certain 
distance by women participants as compared to the 
men.[13]

The body mass index in our study has a positive 
correlation with stance time, double limb support time, 
and step width and a negative correlation with swing 
time, single limb support time, speed, step length, 
and stride length and no signi�cant correlation with 

Table 6. Eta Coef�cient of sex with gait parameters

 Eta p-value

R Step time * Sex .240 0.000*

R Stride time * Sex .260 0.000*

R Stance time * Sex .111 0.029*

R Swing time * Sex .398 0.000*

R Single limb support time * Sex .379 0.000*

R Double limb support time * Sex .133 0.009*

R Cadence * Sex .240 0.000*

R Speed * Sex .115 0.023*

R Step length * Sex .315 0.000*

R Stride length * Sex .327 0.000*

R Step width * Sex .112 0.028*

L Step time * Sex .264 0.000*

L Stride time * Sex .252 0.000)

L Stance time * Sex .132 0.009*

L Swing time * Sex .367 0.000*

L Single limb support time * Sex .398 0.000*

L Double limb support time * Sex .149 0.003*

L Cadence * Sex .267 0.000*

L Speed * Sex .092 0.069

L Step length * Sex .331 0.000*

L Stride length * Sex .336 0.000*

L Step width * Sex .205 0.000

*signi�cant  at 0.05 level

stride length, and step width, according to age and 
gender in percentile ranking and is the �rst known 
reference data on gait among Filipinos. These data 
could provide clinicians and researchers values 
against which measurements can be compared for 
assessing and interpreting gait dysfunction.[8] 

In comparison to the Filipino data we have 
gathered, the French have the fastest walking speed 
at 144 cm/min followed by the Americans at 130.6 
cm/min, then the Italians at 125.6 cm/min. Filipino 
women have a mean speed of 115.9 cm/min which 
is a little faster than the Korean women at 112.5 
cm/min, while Filipino men almost have the same 
walking speed as the Korean men at 111.7 cm/
min and 111.8 cm/min, respectively. Italians have 
the longest stride length (cm) at 140 cm, followed 
by the French at 139 cm and then the Americans 
at 136.1 cm. Likewise, Filipino and Korean stride 
length values are closer with mean value of 115.8 
cm among Filipino women and 116.7 cm among 
Korean women and 122.5 cm among Filipino men 



752 Spatiotemporal Parameters of Gait in Filipino Adults

Table 7. Comparison of the spatiotemporal parameters of studies from different countries

Parameters Our study
Philippines

Kadaba (1989)
USA

Auvinet (2002)
France

Benedetti (1998)
Italy

Cho (2004)
Korea

Subjects N = 374 
Age: 20-69 

N = 40 
Age: 18-40

N = 282 
Age: 20-98 

N = 20 
Age: 20-72

N = 98
Age: early 20s

Cadence (steps/min) 130.3 (M)
111.8 (F)

111.6  105.6 (M)
111.6 (F)

111.8 (M)
112.5 (F)

Speed (meters/second) 1.15 (20-39)
1.11 (40-59)
1.06 (60-69)

1.306 (F)  1.54 (20-29) 
1.56 (30-39) 
1.50 (40-49) 
1.48 (50-59) 
1.35 (60-69) 
1.26 (>70)

(M)  1.59 (20-29)  
1.54 (30-39) 
1.63 (40-49) 
1.42 (50-59) 
1.47 (60-69) 
1.32 (>70)

1.29 (M)
1.19 (F)

1.19 (M)
1.16 (F)

Stride length (cm) 120 (M)
114 (F)

136.1 (F)  149 (20-29) 
150 (30-39) 
142 (40-49) 
141 (50-59) 
132 (60-69) 
125 (>70)

(M)  165 (20-29)  
157 (30-39) 
164 (40-49) 
149 (50-59) 
153 (60-69) 
138 (>70)

146 (M)
128 (F)

126.6 (M)
116.7 (F)

Step width (cm) 9 (M)
7 (F) 

   19.4 (M)
16.7 (F)

M = males; F = females

step time, stride time, and cadence. These �ndings 
were in agreement with the data gathered by Lai, 
Leung, Li, and Zang [14] wherein they examined 
and compared 14 obese subjects with BMI >30 kg/
m2 against 14 subjects with normal BMI using the 
Vicon 370. It showed signi�cant difference of their 
means between obese and non-obese subjects with 
p-values <0.01 as follows: the mean speed among 
obese subjects was 1.12 m/s which is less than the 
mean speed among non-obese at 1.27 m/s, mean 
stride length among obese was 0.71 m which is 
less than those of non-obese at 0.77 m. There is 
increase in double limb support time and stance time 
among the obese compared to non-obese at 11.29 
from 9.55 and 60.21 from 58.51, respectively. 
Likewise, these �ndings are also in accordance with 
the �ndings of McGraw, McClenaghan, William, 
Dickerson and Ward [15], wherein obese boys 

spent a signi�cantly greater percentage of the gait 
cycle in double support and stance, and less time 
in the swing phase than did the non-obese boys. 
They suggested that the extended periods of support 
seen in obese children were indicative of underlying 
postural instability.

It is a fact that even healthy subjects show a 
certain degree of asymmetry between the right 
and the left side of the body.[16] For this reason 
the gait parameters of the lower limbs show 
minimal differences between the right and left lower 
extremities in stance time, double limb support time, 
step width, and step length in the MA and YO age 
groups. Minimal asymmetry was likewise noted 
in swing time and speed in all age groups. Step 
time, stride time, and single limb support likewise 
showed minimal asymmetry among the female YO 
age group only. All participants showed symmetry 
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in cadence and stride length. These asymmetries in 
gait, speci�cally stance time, double limb support 
time, step width, and step length in the MA and YO 
age groups can be attributed to the elderly people’s 
attempt for greater stability and balance in walking.

CONCLUSION

The authors have presented a reference data for 
spatiotemporal parameters among healthy Filipinos 
aged 20-69 years. Our study has shown the 
correlation of the different spatiotemporal parameters 
with age, gender, and anthropometric measures. 
Likewise, minimal asymmetry was observed in the 
40-59 and 60-69 age groups stance time, double 
limb support time, step width, and step length. This 
reference data, to our knowledge, is the �rst study 
done using Filipino participants which could serve 
as a reference for gait studies in the Philippines.

Implications for Physiatric Practice

This reference data of spatiotemporal gait 
parameters among healthy Filipinos aged 20-69 

years is an extremely useful source for physiatrists in 
the Philippines involved in measuring and analyzing 
gait of their patients. Clinically relevant variables 
in their patient’s gait can be compared to this 
normative reference data to assist understanding 
of its pathophysiology so that a more appropriate 
therapeutic approach can be made to address their 
patient’s gait problems.

Limitation of the study

The study had a relatively fewer participants in the 
young, old, and none in the other old age groups 
because the number of participants recruited per 
age group was based on the percentage of the 
population in the city of Manila. Further studies on 
gait analysis should be performed not only for the 
older age population but for the pediatric population 
as well.

Con�ict of Interest and Source of Funding:

Funding was provided by the Philippine Council for Health 
Research and Development – Department of Science and Tech-
nology (PCHRD-DOST). The investigators have no con�icts of 
interest in any form with the sponsor or the study. 



754 Spatiotemporal Parameters of Gait in Filipino Adults

REFERENCES

1. Bugané F, Benedetti MG, Casadio G, Attala S, Biagi 
F, Manca M, et al. Estimation of spatial-temporal gait 
parameters in level walking based on a single accelero-
meter: validation on normal subjects by standard gait 
analysis. Comput Methods Programs Biomed [Internet]. 
2012;108(1):129–37. Available from: http://dx.doi.
org/10.1016/j.cmpb.2012.02.003

2. Al-Obaidi S, Wall JC, Al-Yaqoub A, Al-Ghanim M. Basic gait 
parameters: a comparison of reference data for normal sub-
jects 20 to 29 years of age from Kuwait and Scandinavia. 
J Rehabil Res Dev [Internet]. 2003;40(4):361–6. Available 
from: http://dx.doi.org/10.1682/jrrd.2003.07.0361

3. Patterson KK, Nadkarni NK, Black SE, McIlroy WE. Gait 
symmetry and velocity differ in their relationship to age. 
Gait Posture [Internet]. 2012;35(4):590–4. Available from: 
http://dx.doi.org/10.1016/j.gaitpost.2011.11.030

4. Kwon JW, Son SM, Lee NK. Changes of kinematic parame-
ters of lower extremities with gait speed: a 3D motion ana-
lysis study. J Phys Ther Sci [Internet]. 2015;27(2):477–9. 
Available from: http://dx.doi.org/10.1589/jpts.27.477

5. Majernik J. Normative human gait databases. Statis-
tics Research Letters. 2013;2:69–74. Available from: 
https://www.academia.edu/download/48138330/
SRL10020_2_3_69_74.pdf

6. Ryu T, Choi HS, Choi HW, Chung MK. A comparison of 
gait characteristics between Korean and Western people 
for establishing Korean gait reference data. Int J Ind Ergon. 
2006;36:1023–30. Available from: https://www.science-
direct.com/science/article/pii/S0169814106001818

7. Blazkiewicz M, Wiszomirska I, Wit A. Comparison 
of four methods of calculating the symmetry of spati-
otemporal parameters of gait. Acta Bioeng Biomech. 
2014;16:29–35. Available from: https://yadda.
icm.edu.p l /baztech/e lement /bwmeta1.e lement .
baztech-87c71492-aaec-4ba5-b8ab-945b161a9374

8. Hollman JH, MacDade EM, Petersen RC. Normative 
spatiotemporal gait parameters in adults, Gait Posture. 
2011;34:111–8. Available from: https://www.sciencedi-
rect.com/science/article/pii/S0966636211001019

9. Pierryrowski MR, Galea V. Enhancing the ability of gait 
analyses to differentiate between groups: scaling gait data 
to body size. Gait Posture. 2001;13:193–201. Available 
from: https://www.sciencedirect.com/science/article/pii/
S0966636201000972

10. Samson MM, Crowe A, de Vreede PL, Dessens JA, 
Duursma SA, Verhaar HJ. Difference in gait parame-
ters at a preferred walking speed in healthy subjects due 
to age, height and body weight. Aging Clin. Exp. Res. 
2001;13:16–21. Available from: https://link.springer.
com/article/10.1007/BF03351489

11. Buchner D, Cress M, Esselman P, Margherita A, de Lateur B, 
Campbell V, et al. Factors associated with changes in gait 
speed in older adults. J Gerontol. 1996;51A:297–302. Availa -
ble from: https://academic.oup.com/biomedgerontology/
article-abstract/51A/6/M297/593066

12. Callisaya M, Blizzard L, Schmidt M, McGinley J, Sri-
kanth V. Aging and Age variability. A population based 
study of older people. Age Ageing. 2010;39:191–7. 
Available from: https://academic.oup.com/ageing/
article-abstract/39/2/191/41315

13. Auvinet B, Berrut G, Touzard C, Moutel L, Collet N, Chaleil 
D, et al. Reference data for normal subjects obtained with 
an accelerometric device. Gait Posture. 2002;16:124–34. 
Available from: https://www.sciencedirect.com/science/
article/pii/S096663620100203X

14. Lai P, Leung A, Li A, Zhang M. Three dimensional gait ana-
lysis of obese adults. Clin Biomech. 2008;23(1):S2–S6. 
Available from: https://www.sciencedirect.com/science/
article/pii/S0268003308000387

15. McGraw B, McClenaghan A, William H, Dickerson J, Ward 
D. Gait and postural instability in obese and non-obese pre-
pubertal boys. Arch Phys Med Rehabil. 2000;81:484–9. 
Available from: https://www.sciencedirect.com/science/
article/pii/S0003999300636122

16. Macellari V, Giacomozzi C, Saggini R. Spatio-temporal 
parameters of gait: reference data and a statistical method 
for normality assessment. Gait Posture. 1999;10:171–81. 
Available from: https://www.sciencedirect.com/science/
article/pii/S0966636299000211

 Open Access  This article is licensed under a 
Creative Commons Attribution-NonCommercial-

ShareAlike 4.0 International License, which permits use, share 
— copy and redistribute the material in any medium or format, 
adapt — remix, transform, and build upon the material, as long 
as you give appropriate credit, provide a link to the license, and 
indicate if changes were made. You may do so in any reasonable 
manner, but not in any way that suggests the licensor endorses 
you or your use. You may not use the material for commercial 
purposes. If you remix, transform, or build upon the material, 
you must distribute your contributions under the same license as 
the original. You may not apply legal terms or technological 
measures that legally restrict others from doing anything the 
license permits. The images or other third party material in this 
article are included in the article’s Creative Commons license, 
unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons license 
and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this license, 
visit https://creativecommons.org/licenses/by-nc-sa/4.0/ .

http://dx.doi.org/10.1016/j.cmpb.2012.02.003
http://dx.doi.org/10.1016/j.cmpb.2012.02.003
http://dx.doi.org/10.1682/jrrd.2003.07.0361
http://dx.doi.org/10.1016/j.gaitpost.2011.11.030
http://dx.doi.org/10.1589/jpts.27.477
https://www.academia.edu/download/48138330/SRL10020_2_3_69_74.pdf
https://www.academia.edu/download/48138330/SRL10020_2_3_69_74.pdf
https://www.sciencedirect.com/science/article/pii/S0169814106001818
https://www.sciencedirect.com/science/article/pii/S0169814106001818
https://yadda.icm.edu.pl/baztech/element/bwmeta1.element.baztech-87c71492-aaec-4ba5-b8ab-945b161a9374
https://yadda.icm.edu.pl/baztech/element/bwmeta1.element.baztech-87c71492-aaec-4ba5-b8ab-945b161a9374
https://yadda.icm.edu.pl/baztech/element/bwmeta1.element.baztech-87c71492-aaec-4ba5-b8ab-945b161a9374
https://www.sciencedirect.com/science/article/pii/S0966636211001019
https://www.sciencedirect.com/science/article/pii/S0966636211001019
https://www.sciencedirect.com/science/article/pii/S0966636201000972
https://www.sciencedirect.com/science/article/pii/S0966636201000972
https://link.springer.com/article/10.1007/BF03351489
https://link.springer.com/article/10.1007/BF03351489
https://academic.oup.com/biomedgerontology/article-abstract/51A/6/M297/593066
https://academic.oup.com/biomedgerontology/article-abstract/51A/6/M297/593066
https://academic.oup.com/ageing/article-abstract/39/2/191/41315
https://academic.oup.com/ageing/article-abstract/39/2/191/41315
https://www.sciencedirect.com/science/article/pii/S096663620100203X
https://www.sciencedirect.com/science/article/pii/S096663620100203X
https://www.sciencedirect.com/science/article/pii/S0268003308000387
https://www.sciencedirect.com/science/article/pii/S0268003308000387
https://www.sciencedirect.com/science/article/pii/S0003999300636122
https://www.sciencedirect.com/science/article/pii/S0003999300636122
https://www.sciencedirect.com/science/article/pii/S0966636299000211
https://www.sciencedirect.com/science/article/pii/S0966636299000211
https://creativecommons.org/licenses/by-nc-sa/4.0/


755

https://www.jmust.org

ABSTRACT

Background: Psoriasis is a chronic, complex, 
in�ammatory disease that needs safe and effective 
treatment options to decrease its disease burden.
Objectives: To determine the ef�cacy and safety 
of sun�ower oil in mild to moderate plaque-type 
psoriasis at the outpatient department of a tertiary 
hospital. 
Methods: This was an 8-week, single-center, 
randomized, double-blind controlled trial that 
compared the ef�cacy and safety of sun�ower 
oil + placebo cream (Group SO), betamethasone 
valerate cream + placebo oil (Group BC), sun�ower 
oil + betamethasone valerate cream (Group SO-
BC) in mild to moderate plaque-type psoriasis. 
Psoriasis Area Severity Index (PASI) was used to 
measure the extent of psoriasis by assessing the 
erythema, induration, scaling, and body surface 
area involvement. The difference from baseline 
PASI was recorded. The Dermatology Life Quality 
Index (DLQI) questionnaire was used to measure the 
impact of psoriasis on the patient’s quality of life. 

Results: Fifty-one patients were randomized 
and blinded to three treatment arms; evaluated at 
baseline, week 4 and 8. The proportion of patients 
who achieved PASI �50 at week 4 was 29% in Group 
SO, 38% in Group BC, and 60% in Group SO-BC. 
By week 8, Groups SO and BC achieved 80% while 
Group SO-BC achieved 93%. There was signi�cant 
decline of PASI at week 4 and week 8 compared to 
baseline. The mean percentage change of PASI was 
highest at Group SO-BC followed by Group BC and 
lastly Group SO at week 4 and week 8. The mean 
reduction in score for scaling was signi�cantly higher 
in Group SO-BC. Mean reduction in induration and 
erythema was not statistically signi�cant across the 
three groups. There was 40-50% improvement in DLQI 
scores in all groups. There were no adverse events.
Conclusion: This study showed that sun�ower oil 
is effective and safe in mild to moderate plaque-type 
psoriasis.

Key words: sun�ower oil, randomized controlled 
trial, psoriasis

INTRODUCTION

Psoriasis, a chronic, complex, in�ammatory 
disease affecting the skin and nails, is considered 
a global problem with prevalence ranging from 
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0.09%-11.4%. Approximately 2-5% of the world’s 
population [1,2] with 1-2 million Filipinos are 
suffering from psoriasis.[3] It has a complex 
pathophysiology involving T cells, dendritic cells, 
cytokines, genetics, and keratinocyte differentiation.

Currently, there is no cure for psoriasis. The goals 
of treatment include control of lesions, symptoms and 
improvement in the quality of life.[1] Eighty percent 
of patients with psoriasis have mild-moderate 
disease [4] for which topical therapy is the modality 
of choice for less than 10% of the body surface area. 
The topical corticosteroid is most commonly used due 
to its potent anti-in�ammatory properties. However, 
long-term use may result in undesirable side effects 
of telangiectasia, atrophy, purpura, folliculitis, and 
striae [5] causing physicians and patients to have 
steroid phobia leading to treatment non-adherence.
[6,7] There is need for a long-term safe and effective 
treatment for patients with psoriasis to decrease its 
disease burden.

Sun�ower oil has been shown to have moisturizing 
and anti-in�ammatory properties.[8-11] Its high 
linoleic content causes reduction of TNF-alpha which 
plays a major part in the pathogenesis of psoriasis. 
It has also been shown to have no adverse skin 
reactions.[10,12] 

The objective of this study was to determine 
the ef�cacy and safety of sun�ower oil in mild to 
moderate plaque-type psoriasis in comparison to 
betamethasone valerate cream at the outpatient 
department of a tertiary hospital. It speci�cally aimed 
to compare the effect of sun�ower oil + placebo 
cream (Group SO) versus betamethasone valerate 
cream + placebo oil (Group BC) versus sun�ower 
oil + betamethasone valerate cream (Group SO-
BC) at weeks 4 and 8 in terms of: 1) the proportion 
of patients achieving Psoriasis Area and Severity 
Index (PASI) �50; 2) mean PASI scores; 3) mean 
percentage improvement of PASI; 4) mean reduction 
in score of erythema, scaling, and induration; 5) 
mean reduction in Dermatology Life Quality Index 
(DLQI) score at 8th week of treatment compared to 
baseline and; 6) incidence of adverse events for 
each treatment group at the 4th and 8 th week. 

METHODOLOGY

Research Design

This study was an 8-week, single-center, randomized, 
double-blind controlled trial that compared the 

ef�cacy and safety of sun�ower oil + placebo 
cream (Group SO), betamethasone valerate 
cream + placebo oil (Group BC), sun�ower oil + 
betamethasone valerate cream (Group SO-BC) in 
patients with mild to moderate plaque-type psoriasis.

This study was approved by the hospital’s 
Institutional Review Board and was conducted 
in accordance to the accepted ethical research 
practices of the International Conference on 
Harmonisation Good Clinical Practice regulations 
and guidelines. Informed consent was obtained from 
all participants prior to entering the study. This study 
was investigator-initiated and not industry funded or 
company sponsored and had no potential con�icts 
of interest.

Participants

Patients aged 18 years old and above with mild to 
moderate (�10% of body surface area and PASI 
of �15) chronic plaque-type psoriasis who sought 
treatment at the outpatient department of a tertiary 
hospital between February 2019 and August 2019. 
Exclusion criteria included facial, scalp, palms, soles, 
nail, and intertriginous psoriasis, guttate, inverse, 
erythrodermic, pustular, and psoriatic arthritis, 
patients with known hypersensitivity to steroid or 
sun�ower oil, pregnant and breastfeeding women, 
patients with psychiatric illnesses, and those who 
refused or were unable to provide consent.

Interventions

The aim of the study was to determine the ef�cacy 
and safety of sun�ower oil in mild to moderate 
psoriasis. In this study, sun�ower oil was compared 
to betamethasone valerate cream as a standard 
of treatment for mild to moderate plaque type 
psoriasis. In order to facilitate blinding, a placebo 
cream which has the same composition of the 
steroid cream minus its active ingredient was used 
with sun�ower oil in Group SO. The second arm 
(Group BC), betamethasone valerate cream was 
given with placebo which was mineral oil. The third 
arm (Group SO-BC) was made to determine the 
additive effect of the combination of sun�ower oil 
with betamethasone valerate cream.

The study coordinator was blinded to patient 
allocation and obtained informed consent from the 
patients. The washout periods of previous treatments 
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were 2 weeks for topical treatments and UVB 
phototherapy, one month for systemic treatment and 
three months for biologics.[13-16] 

The participants were randomly assigned 
in a 1:1:1 ratio into the three treatment arms 
(Group SO, Group BC, and Group SO-BC) by a 
research assistant. Patients on Group SO applied 
a placebo cream 2x a day on the affected areas 
followed by the sun�ower oil; Group BC applied 
betamethasone valerate cream 2x a day on the 
affected areas followed by the placebo oil, and 
Group SO-BC applied betamethasone valerate 
cream 2x a day on the affected areas followed by 
sun�ower oil. In all treatment groups, the cream 
was applied �rst followed by the oil after 15 
minutes.[17] The treatment was applied daily until 
resolution of lesions or up to 8 weeks, whichever 
came �rst. The research assistant showed the 
application of the treatment materials and a 
return demo was done by the participant. All trial 
products namely the 100% sun�ower seed oil 
and betamethasone valerate cream utilized were 
approved by the Food and Drug Administration 
(FDA) of the Philippines.

Cleansing agents used were similar in all groups.
Baseline assessment was done on Day 0 

which included the demographic data (age, sex, 
comorbidities, previous psoriasis treatment, and 
disease duration) (Appendix A), Physicians Area 
and Severity Index (PASI), and Dermatology Life 
Quality Index (DLQI). Baseline measures and PASI 
was done by the study investigator while the DLQI 
on Day 0 and week 8 was self-administered.

Treatment was discontinued anytime if (1) the 
patient requested to withdraw from the study; (2) 
there was development of severe adverse reaction; 
(3) there was exacerbation or worsening of the 
clinical condition to severe psoriasis or progression 
to pustular, erythrodermic or psoriatic arthritis. 

Outcomes

The primary outcome of this study was the 
proportion of patients achieving PASI �50 at the 
4 th and 8 th week compared to baseline in the three 
treatment arms. Studies showed that PASI 50 is a 
meaningful cut-off value and translates to good 
clinical improvement and DLQI score. Patients 
who achieved PASI 75 did not seek treatment until 
PASI was below 50 from baseline and effective 

therapies were differentiated from placebo at PASI 
50. It was concluded that PASI 50 is considered 
a clinically signi�cant endpoint in patients with 
psoriasis.[18-20]

The secondary outcomes were assessment 
of clinical response in each treatment group at 
weeks 4 and 8 based on mean PASI scores, mean 
percentage improvement of PASI, mean reduction 
in score of erythema, scaling, and induration, 
mean reduction in DLQI score at 8th week of 
treatment compared to baseline and incidence of 
adverse events for each treatment group at the 4th 
and 8 th week. 

The PASI and the DLQI are the most widely used 
tools in clinical trials of psoriasis.[18,21,22] PASI 
was determined by grading erythema, induration, 
scaling, and the body surface area involvement. It is 
a quantitative measure of the extent of psoriasis and 
a validated measure of treatment response.[21] The 
changes in the PASI score from baseline determines 
the ef�cacy of treatment given (Appendix B).[18] The 
DLQI is a simple and easy quantitative measure of 
the impact of skin disease to the person’s quality of 
life which can be applied to patients with psoriasis 
(Appendices C-D).[23] 

Incidence of adverse events such as pruritus, 
pain, and increase in erythema were recorded. A 
physician assessor assessed the outcome measures 
at the 4th and 8 th week of follow-up. Patients 
were asked to follow-up every 2 weeks to sustain 
compliance with the medications.

Sample Size

PASS 2008 was used to calculate the minimum 
sample size of the study. A previous study showed 
that PASI 50 was achieved by 88% of psoriasis 
patients after treatment with betamethasone 
valerate.[24] It was assumed that 50% of Group 
SO and 100% of Group SO-BC patients will 
achieve PASI 50 at the end of the 8-week treatment. 
Sample size computation for Chi-square test was 
used specifying an effect size of 0.53, degree of 
freedom of 2, and alpha equal to 0.05. A sample 
of 46 patients with mild to moderate psoriasis 
achieved 90% power to detect a difference in the 
proportion of patients who achieved PASI 50 at the 
end of the treatment period. The sample size was 
then increased to 51 to account for 10% potential 
drop-out (Appendix E).

Ef�cacy and Safety of Sun�ower Oil on Psoriasis
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Sampling, Randomization, and Blinding

Prior to start of the study the statistician generated 
the allocation schedule. A list of patient numbers 
were randomly assigned in a 1:1:1 ratio into three 
treatment groups using www.randomization.com. 
Block randomization technique was employed 
with random block sizes of 17. The allocation 
schedule was given to the research assistant who 
then prepared sequentially numbered opaque 
containers for creams and amber colored bottles 
for oils according to the allocation schedule. The 
allocation schedule was concealed from other 
study investigators and patients until the end of 
the study.

Convenience sampling was employed in the 
selection of study participants. Each patient was 
screened by a primary investigator for eligibility 
during their visit to the outpatient department. Upon 
completion of the washout period, participants were 
assigned a number sequentially according to the 
time they entered the study. Eligible patients were 
referred to the study coordinator to obtain their written 
consent and baseline data. Treatment materials 
based on their study number and instructions to the 
patients were also given.

A blinded physician assessor assessed the 
outcome measures which were PASI, DLQI, and 
adverse events at the 4th and 8 th week of follow-up.

Statistical Methods

Data were encoded in MS Excel by the 
researcher. Stata MP version 14 was used for data 
processing and analysis. Continuous variables 
were presented as mean/standard deviation (SD) 
and were analyzed using One-Way Analysis of 
Variance (ANOVA) or Kruskal-Wallis test. Post-
hoc analyses using Tukey Honestly Significant 
Difference (HSD) and Dunn’s test were performed 
for significant results. Categorical variables were 
presented as a frequency/percentage and were 
analyzed using the Chi-square test or Fisher’s 
exact test.

The proportion of patients who achieved PASI 
50 for each treatment group at week 4 and week 
8 were compared using Fisher’s exact test. In order 
to minimize alpha error, Bonferonni correction 
was applied such that alpha is set at 0.025. 
Within group differences in PASI score over time 
was analyzed using Repeated Measures ANOVA. 

The mean change in PASI improvement and DLQI 
scores by treatment group were analyzed using 
One-Way ANOV A, and signi�cant results were 
further analyzed using Tukey HSD. Adverse events 
were compared by the treatment group using the 
Chi-square test or Fisher’s exact test. P values 
�0.05 were considered statistically signi�cant. 
Intention-to-treat analysis was followed and in 
order to assess the effect of dropouts or lost to 
follow-up participants a per-protocol analysis was 
also performed.

RESULTS

Study Population

A total of 51 patients were enrolled into the study, 
17 patients in each of the treatment arms. Of the 
51 patients, 45 were included in the per protocol 
analysis since 6 patients were lost to follow up or 
withdrew from the study. A �ow diagram of patients’ 
treatment and reasons for discontinuation are shown 
in Figure 1.

Baseline demographics and characteristics of 
patients per treatment arm are shown in Table 1. The 
median age is 40 years old (IQR: 29-62 years old). 
There was no signi�cant difference between baseline 
demographics and characteristics of patients in the 
three treatment groups in terms of age, comorbidities, 
BMI, duration of psoriasis, previous treatments for 
psoriasis, mean PASI and mean DLQI at baseline. 
The proportion of male patients was signi�cantly 
higher in Group SO-BC (82%) compared to Group 
BC (41%) but not to Group SO (59%). A majority of 
patients in the study were overweight or obese and 
had used topical steroids in the past.

Psoriasis Area and Severity Index (PASI) �50

Figure 2 shows the proportion of patients who 
achieved PASI �50 by treatment group at week 4 
and week 8. At week 4, PASI 50 was achieved by 
29% patients in Group SO, 38% in Group BC, and 
60% in Group SO-BC. There was further increase in 
a proportion of patients who achieved PASI 50 in 
week 8. Eighty percent of patients in both Groups 
SO and BC, and 93% of patients in Group SO-BC 
achieved PASI 50 at week 8. The proportion of 
patients who achieved PASI 50 did not signi�cantly 
differ across treatment arms in both week 4 (p-value 
= 0.204) and week 8 (p-value = 0.668).

http://www.randomization.com/
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ITT, intention to treat.
Figure 1. Schematic diagram of patient disposition for Groups SO, BC, and SO-BC.

Table 1. Demographics and baseline characteristics of patients with mild to moderate plaque-type psoriasis by treatment arm 
seen at a tertiary hospital (n=51)

Characteristics Group SO:
Sun�ower oil + 
placebo cream

(n=17)
n(%)

Group BC:
Betamethasone 

valerate cream + 
placebo oil

(n=17)
n(%)

Group SO-BC:
Sun�ower oil + 
betamethasone 
valerate cream

(n=17)
n(%)

P value

Age (in years), median 29
[IQR: 21 – 60]

51
[IQR:38 – 63]

38
[IQR: 31 – 58]

0.2139

Sex

   Male 10 (59) 7 (41) 14 (82) 0.048*

   Female 7 (42) 10 (59) 3 (18)

Comorbidities     

   Hypertension 3 (18) 7 (41) 4 (24) 0.384

   Diabetes mellitus 0 1 (6) 4 (24) 0.111

   Dyslipidemia 2 (12) 2 (12) 0 0.528

BMI

   Normal 4 (24) 0 2 (12) 0.145

   Overweight/Obese 13 (76) 17 (100) 15 (88)

Psoriasis duration (in months), 
median

72
[IQR: 24-120]

108
[IQR: 36-180]

36
[IQR: 28-120]

0.5854

Previous treatment for psoriasis

   Topical 17 (100) 17 (100) 14 (82) 0.098

   Phototherapy 2 (12) 1 (6) 1 (6) 1.000

   Systemic 2 (12) 4 (24) 6 (35) 0.330

PASI, mean 2.18 ± 0.92 2.76 ± 0.95 3.09 ± 1.56 0.0879

DLQI, mean 6.24 ± 2.56 5.82 ± 1.59 6.59 ± 5.37 0.8221

IQR, interquartile range; PASI, Physicians Area and Severity Index; DLQI, Dermatology Life Quality Index
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Figure 2. Percentage of patients who achieved PASI 50 at week 4 and week 8 by treatment arm (n=51)

Figure 3. Mean PASI score at baseline, week 4, and week 8 by treatment arm (n=51)

Mean PASI Score

Figure 3 shows the decreasing trend in mean PASI 
score at week 4 and week 8 compared to baseline 
in all treatment groups. Repeated measures ANOVA 
showed signi�cant decrease in mean PASI score 
at week 4 and week 8 compared to baseline PASI 
in all three groups (p-value <0.00001). Post-hoc 
analysis using Tukey HSD showed that in all three 
groups mean baseline PASI was signi�cantly higher 
compared to mean PASI score at week 4 and week 8; 
and mean PASI score at week 4 was still signi�cantly 
higher compared to week 8.

Mean Percentage Improvement of PASI From 
Baseline

Figure 4 shows mean percent improvement of PASI 
from baseline in all treatment groups. At week 4, the 
mean percent change of PASI was highest at Group 
SO-BC (56.12% ± 27.72) followed by Group BC 
(45.50% ± 24.55) and lastly Group SO (36.48% 
± 21.17). There was a further increase in mean 
percentage improvement of PASI at week 8 in Group 
SO-BC (76.25% ± 18.59), Group BC (69.79% ± 
25.83), and Group SO (65.03% ± 27.24). There 
was no signi�cant difference in mean percentage 
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improvement from baseline PASI between treatment 
groups at both weeks 4 and 8.

Mean Reduction in Score of the Components of 
PASI: Erythema, Scaling, Induration

Table 2 shows the mean reduction in score of 
erythema, scaling, and induration from baseline 
and at week 4 and week 8. Mean reduction in 
erythema was higher in Group SO-BC (0.49, 0.70) 
followed by Group BC (0.41, 0.67) and lastly Group 
SO (0.32, 0.48) at weeks 4 and 8, respectively. 
However, the mean reduction in erythema was not 

statistically signi�cant across the three groups in 
both week 4 and week 8.

In terms of scaling, mean reduction in score of 
scaling signi�cantly differed across the treatment 
groups. Further analysis revealed that mean 
reduction in score was signi�cantly higher in Group 
SO-BC compared to Groups SO and BC both at 
week 4 and week 8.

Mean reduction in induration was not statistically 
signi�cant across the three groups in both week 4 and 
week 8. However, there was a higher mean reduction 
for induration in Group SO-BC followed by Group BC 
and lastly Group SO in week 4 and week 8.

Figure 4. Mean percentage improvement of PASI from baseline at week 4 and week 8 in all treatment arms (n=51)

Table 2. Mean reduction in score of erythema, scaling, and induration from baseline and at week 4 and week 8 in all 
treatment arms (n=51)

 Group SO:
Sun�ower oil + 
placebo cream

Mean ± SD

Group BC:
Betamethasone 

valerate cream + 
placebo oil
Mean ± SD

Group SO-BC:
Sun�ower oil + 
betamethasone 
valerate cream

Mean ± SD

P value
*signi�cant if 

p<0.05

Erythema

Week 4 0.32 ± 0.30 0.41 ± 0.43 0.49 ± 0.40 0.4285

Week 8 0.48 ± 0.28 0.67 ± 0.50 0.70 ± 0.41 0.2827

Scaling

Week 4 0.27 ± 0.21 0.25 ± 0.21 0.53 ± 0.28 0.0026*

Week 8 0.41 ± 0.32 0.41 ± 0.27 0.79 ± 0.41 0.0036*

Induration

Week 4 0.37 ± 0.31 0.39 ± 0.21 0.49 ± 0.24 0.4150

Week 8 0.49 ± 0.38 0.63 ± 0.29 0.69 ± 0.41 0.3205
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Dermatology Life Quality Index (DLQI)

Figure 5 shows the improvement in DLQI at week 8 in 
the three treatment groups. Group SO-BC (49.73%) 
had the highest mean improvement followed by 
Group SO (45.78%) and lastly Group BC (40.18%). 
However, the mean improvement of DLQI among the 
three groups was not statistically signi�cant (p-value 
= 0.6499).

Safety

Adverse skin reactions were not seen in all study 
groups for the entire treatment duration.

Sensitivity Analysis

Figure 5 shows the proportion of patients who 
achieved PASI �50 by treatment group at week 4 and 
week 8 using per protocol analysis. At week 4, PASI 
50 was achieved by 27% patients in Group SO, 40% 
in Group BC, and 60% in Group SO-BC. There was a 
further increase in proportion of patients who achieved 
PASI 50 in week 8. Eighty percent of patients in both 
Groups SO and BC, and 93% of patients in Group 
SO-BC achieved PASI 50 at week 8. The proportion 
of patients who achieved PASI 50 did not signi�cantly 
differ across treatment arms in both week 4 (p-value = 
0.216) and week 8 (p-value = 0.668).

Figure 4. Mean improvement of DLQI at week 8 by treatment arm (n=51)

Figure 5. Percentage of patients who achieved PASI 50 at week 4 and week 8 by treatment arm using per protocol analysis (n=45)
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DISCUSSION

Ef�cacy of Sun�ower Oil

This study shows that sun�ower oil can be used as 
a monotherapy for psoriasis, achieving equal PASI 
50 in 80% of patients similar to the standard steroid 
cream. This can be attributed to its anti-in�ammatory 
property. Sun�ower oil has a high content of linoleic 
acid which is a potent activator of peroxisome 
proliferator activated receptor-alpha (PPAR-alpha).
[12] In an experiment made by Rivier et al, they 
demonstrated that there was a decrease in PPAR-
alpha in the lesional skin of patients with psoriasis.
[25] A topical PPAR-alpha agonist was shown to 
decrease tumor necrosis factor alpha (TNF-alpha) and 
interleukin-1 alpha in the skin.[26] TNF-alpha plays 
a central role in the pathogenesis of psoriasis. It is a 
pro-in�ammatory cytokine produced by activated T 
cells and dendritic cells and it works synergistically 
with other cytokines to promote in�ammation. Thus, 
a PPAR-alpha agonist like sun�ower oil can reduce 
TNF-alpha leading to the improvement of psoriasis.

Another mechanism of sun�ower oil in psoriasis 
is its moisturizing effect. Psoriasis skin exhibits 
increased transepidermal water loss (TEWL) along 
with its associated decreased barrier function, which 
was found to be correlated to the severity of psoriasis.
[27] Moisturizers are considered adjuncts in the 
treatment of psoriasis. It enhances the penetration 
of other topical medications by increasing the 
hydration of the stratum corneum.[28] Studies on 
sun�ower oil showed that it preserved the stratum 
corneum integrity, improved skin hydration by 18%, 
and reduced dryness and scaling by 54%.[12,29] 
Sun�ower oil is composed of 55-70% linoleic acid, 
an essential polyunsaturated omega-6 fatty acid with 
2 cis double bonds.[30] A linoleic acid transporter is 
present on keratinocytes that enables the absorption 
of sun�ower oil which contributes to the formation 
of a functional epidermal barrier.[31] This essential 
fatty acid together with the activation of PPAR-
alpha receptor helps maintain the skin barrier and 
decrease transepidermal water loss.[29] 

The ef�cacy of sun�ower oil was further seen in 
the decrease of the mean PASI score. This study 
shows that there was continuous improvement in 
the sun�ower oil group from baseline till the end of 
treatment.

Furthermore, the mean percentage improvement 
in PASI at week 8 showed 65% in Group SO and 

70% in Group BC. This is similar in literature in 
which a mid-potent corticosteroid cream achieved 
a mean percentage improvement in PASI by 60-
69.36% in 8 weeks.[32,33] The results were 
also higher compared to moisturizers that were 
used as controls on different trials which showed 
improvement of only 15-47%.[34] Due to its 
effectiveness as a monotherapy, sun�ower oil can be 
a good treatment option, especially to those patients 
with steroid phobia. To those who have adverse 
effects of prolonged steroid use, drug holidays can 
be recommended by using sun�ower oil.

Despite both Groups BC and SO-BC being given 
a similar steroid cream, Group SO-BC had a higher 
percentage improvement in PASI from week 4 and 
was able to sustain it effectively till the end of treatment 
when compared to Group BC. The mineral oil in 
Group BC only exhibits moisturizing properties and 
does not signi�cantly decrease PASI from baseline 
to 12 weeks of treatment.[35-37] This highlights the 
advantage of the additive effect of sun�ower oil to 
the standard topical steroids treatment in mild to 
moderate psoriasis.

In terms of erythema, Groups BC and SO-
BC had a higher mean reduction in score when 
compared to Group SO alone. Sun�ower oil has 
no vasoconstrictive effect.  Steroid creams however 
induce vasoconstriction of the blood vessels in the 
upper dermis which can result in early decrease 
of lesion erythema.[38] Group SO-BC showed a 
statistically signi�cant reduction of score in scaling 
and had the highest decrease in induration compared 
to the other groups. The inherent properties of 
sun�ower oil is to decrease TNF-alpha and improve 
skin barrier function along with its moisturizing 
property that can enhance the absorption of the 
vasoconstrictive, anti-in�ammatory, and anti-mitotic 
effects of steroids. All these lead to decrease in 
scores of all the components of PASI.[29,38] The 
additive effect of both medications may decrease the 
amount and duration as well as the risks of adverse 
reactions to topical steroids.

The per protocol analysis showed similar results 
with the intention to treat analysis and thus similar 
�ndings can be concluded.

Improvement in Quality of Life

There was a 40-50% improvement in the DLQI 
scores in the three groups. The mean improvement of 
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DLQI scores among the groups was not statistically 
signi�cant. This shows that whether you use sun�ower 
oil, a standard steroid cream, or a combination of 
both will all give improvement in the quality of life.

Safety of Sun�ower Oil

Adverse skin reactions were not seen in all study 
groups for the entire treatment duration.

Studies on sun�ower oil recommended its use in 
all skin types. It does not cause irritation or erythema 
on the skin of normal individuals, neonates, and 
patients with atopic dermatitis.[10-12] 

Limitations and Generalisability

Post-hoc power analysis showed only 16% and 34% 
statistical power to detect a signi�cant difference in 
between groups for the primary outcome of interest in 
week 4 and week 8, respectively. The non-signi�cant 
difference in between groups could have been due 
to a high beta error or there is really no signi�cant 
difference between the groups. The study included 
adult patients with mild to moderate psoriasis, thus 
the results may be different in pediatric patients.

CONCLUSION

This study showed that sun�ower oil is effective 
and safe in mild to moderate chronic plaque-type 
psoriasis. The proportion of patients who achieved 

PASI �50 at week 8 was similar in Groups SO and BC 
while Group SO-BC achieved a higher proportion. 
The mean percentage change of PASI was the 
highest in Group SO-BC followed by Group BC and 
Group SO; however, the differences between groups 
did not reach statistical signi�cance. Baseline PASI 
was signi�cantly higher and showed a decreasing 
trend in both week 4 and week 8 in all treatment 
groups. There was a 40-50% relative improvement 
in the DLQI scores in the three groups. There was 
no incidence of adverse events for each treatment 
group for the entire treatment duration.

RECOMMENDATION

The mean PASI score showed a decreasing trend 
in week 4 and week 8 in Groups SO and SO-BC. 
This study recommends a longer duration to see the 
maximum treatment effect of sun�ower oil. A research 
study with a larger population to detect signi�cant 
difference between groups is also warranted. We 
also recommend exploring the role of sun�ower oil 
as a steroid-sparing agent.
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APPENDICES

APPENDIX A. Data Collection Sheet

STUDY NUMBER: ______________

A. DEMOGRAPHIC AND CLINICAL INFORMATION

Age _____ years old

Sex o Male  o Female

BMI  

Duration of disease _____ months _____ years

Previous medications: o Topicals: _______________
o Phototherapy
o Systemic treatment: ______________
o Biologics

Underlying disease
Check all that applies

o Hypertension
o Diabetes mellitus
o Dyslipidemia
Others:_________________________________________________

B. DERMATOLOGIC ASSESSMENT

 Baseline Wk4 Wk8  

PASI     

DLQI     

C. ADVERSE EVENT

Week 4
Check all that applies

o Erythema (“pamumula”)
o Stinging sensation/pain (“pagkahapdi”)
o Pruritus (“pangangati”)
o Others: ____________________

Week 8
Check all that applies

o Erythema (“pamumula”)
o Stinging sensation/pain (“pagkahapdi”)
o Pruritus (“pangangati”)
o Others: ____________________
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APPENDIX B: Psoriasis Area and Severity Index (PASI)

Study Number: __________ Date of visit: ________ Week: _______________

Plaque characteristic Lesion Score Head Upper limbs Trunk Lower limbs

Erythema 0 = None

1 = Slight

2 = Moderate

3 = Severe

4 = Very severe

    

Induration/thickness     

Scaling     

Add together each of the 3 scores for each body region to give 4 separate sums (A)

Lesion Score Sum (A)
Multiply by Area Score

Area Score (B)
Degree of involvement as a percentage for each 
body region affected (score each region with score 
between 0-6)
0 = 0%
1 = <10
2 = 10 – <30% 
3 = 30 – <50%
4 = 50 – <70%
5 = 70 – <90%
6 = 90 – <100%

    

Subtotals (C) Multiply Lesion Score Sum (A) by 
Area Score (B), for each body region, to give four 
individual subtotals (C)

    

Multiply each of the Subtotals (C) by amount of body 
surface area represented by that region.

×0.1 ×0.2 ×0.3 ×0.4

Total (D)     

PASI: (A+B+C+D)  
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APPENDIX C: DERMATOLOGY LIFE QUALITY INDEX (DLQI)

Study Number: __________ Date of visit: ________ Week: _______________

The aim of this questionnaire is to measure how much your skin problem has affected 
your life OVER THE LAST WEEK. Please tick one box for each question.

 1.  Over the last week, how itchy, sore, painful or stinging has your 
skin been? 

Very much
A lot
A little
Not at all

�†
�†
�†
�†

 2.  Over the last week, how embarrassed  or self-conscious  have 
you been because of your skin? 

Very much
A lot
A little
Not at all

�†
�†
�†
�†

 3.  Over the last week, how much has your skin interfered with you going 
shopping or looking after your home  or garden?  

Very much
A lot
A little
Not at all
Not relevant

�†
�†
�†
�†
�†

 4.  Over the last week, how much has your skin in�uenced the clothes 
you wear?

Very much
A lot
A little
Not at all
Not relevant

�†
�†
�†
�†
�†

 5.  Over the last week, how much has your skin   affected any social  or 
leisure activities? 

Very much
A lot
A little
Not at all
Not relevant

�†
�†
�†
�†
�†

 6.  Over the last week, how much has your skin made it dif�cult for you to 
do any sport?

Very much
A lot
A little
Not at all
Not relevant

�†
�†
�†
�†
�†

 7.  Over the last week, has your skin prevented you from working or 
studying ?

Yes
No
Not relevant

�†
�†
�†

If “No”, over the last week how much has your skin been a problem at 
work or studying ? 

A lot
A little
Not at all

�†
�†
�†

 8.  Over the last week, how much has your skin created problems with 
your partner  or any of your close friends or relatives?

Very much
A lot
A little
Not at all
Not relevant

�†
�†
�†
�†
�†

 9.  Over the last week, how much has your skin caused any sexual 
dif�culties?

Very much
A lot
A little
Not at all
Not relevant

�†
�†
�†
�†
�†

10.  Over the last week, how much of a problem has the treatmen t 
for your skin been, for example by making your home messy, or by 
taking up time?

Very much
A lot
A little
Not at all
Not relevant

�†
�†
�†
�†
�†

Please check if you have answered EVERY question. Thank you.
 



770 Ef�cacy and Safety of Sun�ower Oil on Psoriasis

SCORING
Very much Scored 3

A lot Scored 2

A little Scored 1

Not at all Scored 0

Not relevant Scored 0

Question 7, “prevented work or studying” Scored 3

The DLQI is calculated by adding the score of each question resulting in a maximum of 30 and a minimum 
of 0. The higher the score, the more quality of life is impaired.

0-1 no effect at all on patient’s life

2-5 small effect on patient’s life

6-10 moderate effect on patient’s life

11-20 Very large effect on patient’s life

21-30 Extremely large effect on patient’s life

© A Y Finlay, G K Khan, April 1992. www.dermatology.org.uk. The above permission does not affect the requirement for seek-
ing of permission and of possible payment when the DLQI is used for research or other purposes.
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APPENDIX D. Taluntunin ng kalidad ng buhay na hinggil sa dermatolohiya (DLQI)

 
Study Number: _________ Araw ng Pagbisita: ________ Linggo: _______________

Ang layunin ng palatanungang ito ay upang masukat kung gaano naapektuhan ng iyong 
problema sa balat ang iyong buhay SA NAKARAANG LINGGO. Mangyaring lagyan ng 
tsek ang isang kahon para sa bawat tanong.
 1.  Sa nakaraang linggo, gaano kakati, kakirot, kasakit o kahapdi ang iyong 

balat? 
Labis-labis
Labis
Bahagya
Walang wala

�†
�†
�†
�†

 2.  Sa nakaraang linggo, gaano ka napahiya o may labis na kamalayan sa 
tingin ng ibang tao dahil sa iyong balat?

Labis-labis
Labis
Bahagya
Walang wala

�†
�†
�†
�†

 3.  Sa nakaraang linggo, gaano nakasagabal ang iyong balat sa iyong pamimili o 
pag-aasikaso sa iyong bahay o bakuran ?

Labis-labis
Labis
Bahagya
Walang wala
Hindi angkop

�†
�†
�†
�†
�†

 4.  Sa nakaraang linggo, gaano nakaimpluwensya ang iyong balat sa mga damit 
na iyong sinusuot?

Labis-labis
Labis
Bahagya
Walang wala
Hindi angkop

�†
�†
�†
�†
�†

 5.  Sa nakaraang linggo, gaano nakaapekto ang iyong balat sa anumang mga 
gawaing pakikisalamuha sa tao o panlibangan ?

Labis-labis 
Labis
Bahagya 
Walang wala
Hindi angkop

�†
�†
�†
�†
�†

 6.  Sa nakaraang linggo, gaano nagpahirap ang iyong balat na makalaro ka sa 
anumang isport ?

Labis-labis 
Labis
Bahagya 
Walang wala
Hindi angkop

�†
�†
�†
�†
�†

 7.  Sa nakaraang linggo, nahadlangan ka ba ng iyong balat na makapagtrabaho 
o makapag-aral ? 
Kung “Hindi”, sa nakaraang linggo, gaano naging problema ang iyong balat sa 
trabaho o pag-aaral ?

Oo
Hindi
 
Labis
Bahagya 
Walang wala

�†
�†

 
�†
�†
�†

 8.  Sa nakaraang linggo, gaano nakalikha ng mga problema ang iyong balat sa 
iyong kapareha o sa sinuman sa iyong mga malalapit na kaibigan o 
kamag-anak ?

Labis-labis 
Labis
Bahagya 
Walang wala
Hindi angkop

�†
�†
�†
�†
�†

 9.  Sa nakaraang linggo, gaano naging sanhi ang iyong balat sa anumang mga 
kahirapan sa pakikipagtalik ?

Labis-labis 
Labis
Bahagya 
Walang wala
Hindi angkop

�†
�†
�†
�†
�†

10.  Sa nakaraang linggo, gaano naging problema ang paggamot sa iyong balat, 
halimbawa, gawing makalat ang iyong tahanan o sa pag-aksaya ng oras?

Labis-labis 
Labis
Bahagya 
Walang wala
Hindi angkop

�†
�†
�†
�†
�†
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PAGMAMARKA
Labis-labis Scored 3

Labis Scored 2

Bahagya Scored 1

Walang wala Scored 0

Hindi angkop Scored 0

Ika-7 na tanong, nahadlangan ka ba ng iyong balat na 
makapagtrabaho  o makapag-aral ?

Scored 3

The DLQI is calculated by summing the score of each question resulting in a maximum of 30 and a minimum 
of 0. The higher the score, the more quality of life is impaired.

 
0-1 no effect at all on patient’s life

2-5 small effect on patient’s life

6-10 moderate effect on patient’s life

11-20 Very large effect on patient’s life

21-30 Extremely large effect on patient’s life

© A Y Finlay, G K Khan. April 1992. www.dermatology.org.uk. The above permission does not affect the requirement for seek-
ing of permission and of possible payment when the DLQI is used for research or other purposes.
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APPENDIX E. – CHI-SQUARE TEST POWER 
ANALYSIS (sample size)

Chi-Square Test Power Analysis

Page/Date/Time  1 1/15/2019 8:51:58 AM
 
Numeric Results for Chi-Square Test

Power N W Chi-Square DF Alpha Beta

0.90624 46 0.5300 12.9214 2 0.05000 0.09376

REFERENCES

Cohen, Jacob. 1988. Statistical Power Analysis for the Behavio-
ral Sciences, Lawrence Erlbaum Associates, Hillsdale, New 
Jersey.

Report De�nitions
Power is the probability of rejecting a false null hypothesis. It 
should be close to one.
N is the size of the sample drawn from the population. To con-
serve resources, it should be small.
W is the effect size - a measure of the magnitude of the Chi-
square that is to be detected.
DF is the degree of freedom of the Chi-square distribution.
Alpha is the probability of rejecting a true null hypothesis.
Beta is the probability of accepting a false null hypothesis.

Summary Statements
A sample size of 46 achieves 91% power to detect an effect 
size (W) of 0.5300 using 2 degrees of freedom Chi-square test 
with a signi�cance level (alpha) of 0.05000.
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ABSTRACT

Objectives: The authors’ aim was to conduct a 
dosimetric analysis of the incidental radiation dose 
to the internal mammary node (IMN) region using a 
three-�eld chest wall technique (TFCWT).
Methods: This retrospective study utilized 
3D-conformal radiotherapy plans of 50 post-
mastectomy patients (25 left-sided and 25 right-
sided). All plans used the TFCWT, composed of 
narrowed tangents matched medially to an AP 
electron �eld, and prescribed a total dose of 50 
Gy in 28 fractions. The IMNs were not intentionally 
treated in all included plans.
Results: The mean dose to the IMN-planning target 
volume (IMN-PTV) was 45.1 Gy (26.4 - 55.6, SD 
6.5). Minimum doses received by 95% and 90% 
of the IMN-PTV were 29.3 Gy (8 - 49, SD 10.0) 
and 34.0 Gy (10.0 - 52.0, SD 8.6), respectively. 
The percent volume of IMN-PTV receiving 100%, 

95%, 90%, and 80% were 47.4% (3 - 94, SD 
21.6), 55.6% (6 - 97, SD 22.4), 61.92% (7 - 
98, SD 22.2), and 72.61% (18-100, SD 20.2), 
respectively. The average ipsilateral lung V20 Gy 
(with supraclavicular �elds) was 25.0% (16 - 29, SD 
3.4), and the average heart mean dose was 2.5 Gy 
(0.5 - 7.9, SD 1.58).
Conclusion: Although the results suggest 
increased IMN radiation doses with the TFCWT 
when compared historically to standard tangents, 
the incidental doses are comparatively less than 
that traditionally prescribed to the IMNs in high-risk 
patients. It is unknown whether this incidental IMN 
dose confers any clinical bene�t.

Key words: breast cancer; dosimetry; internal 
mammary nodes

INTRODUCTION

Regional nodal irradiation (RNI) as part of 
radiotherapy (RT) for breast cancer has been a topic 
of much debate in recent years. Components of RNI 
include axillary node irradiation, supraclavicular 
irradiation (SCV), and internal mammary node 
(IMN) irradiation. Of these, irradiation of the IMNs 
has been most challenged due to the low incidence 
of IMN failures, the uncertain clinical bene�t of 
irradiating the IMNs, and the technical dif�culties 
in delivering it safely.[1-7] The commonly used 
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Figure 1. a:  3D beam arrangement; b:  Axial slice of a sample CT simulation plan of the TFCWT used by the authors’ institution. 
The beam colors are as follows: red -  AP electron �eld, yellow  - medial tangential �eld, green  - lateral tangential �eld, blue 
- supraclavicular �eld. 

techniques in irradiation of the IMNs are: (1) partial 
wide tangents, (2) a separate IMN anterior posterior 
(AP) �eld (photon, electron, or mixed) to complement 
opposing tangential �elds, and more recently, (3) 
deep inspiration breath hold(DIBH) techniques.[6-
14] Results from previous dosimetric studies have 
shown that wide tangents or supplementary AP 
�elds may cover the target prescription for the IMNs. 
However, there was some increased radiation dose 
to the organs at risk (OAR) with these techniques, 
speci�cally for left-sided breast cancer. DIBH 
techniques have been shown to safely deliver target 
prescription doses to the IMNs even for left-sided 
breast cancer.[13,14] However, DIBH has been 
known to be quite resource intensive and may still 
not be widely available in developing countries.[15] 

Dosimetric studies investigating incidental dose to 
the axillary lymph nodes found the radiation dose 
to be insuf�cient with standard tangential �elds.[16-
21] The ACOSOG Z0011 study, however, indirectly 
suggested that incidental radiation to the axilla may 
already be capable of providing signi�cant clinical 
bene�t.[22] Data is more limited for incidental dose 
to the IMN, but a retrospective American study 
reported inadequacy of incidental radiation using 
standard tangents.[23]

Approximately 200 breast cancer patients receive 
adjuvant RT at our institution annually, the majority 
(96%) of which are delivered in the post-mastectomy 
setting. These numbers are in accordance with our 
national data, highlighting the slow uptake of breast 
conservation surgery in local practice.[24] In the 
post-mastectomy setting, our institution makes use 

of a three-�eld chest wall technique (TFCWT) with 
narrowed tangents matched to a medial anterior 
electron �eld. This technique is quite similar to the 
techniques used in large studies which investigated 
IMN RT.[8-11] However, our primary intent in 
using this technique is to potentially decrease the 
lung volume and contralateral breast irradiated 
without increasing the mean heart dose. Although 
the IMNs of patients included in this study were not 
intentionally treated, there is a possibility that the 
incidental radiation dose to the IMNs using this RT 
technique is suf�cient. The purpose of this study is 
to conduct a dosimetric analysis of the incidental 
radiation dose to the IMNs using the TFCWT used 
at our institution.

METHODS AND MATERIALS

This is a retrospective dosimetric study of consecutive 
breast RT plans at the Benavides Cancer Institute - 
University of Santo Tomas Hospital from 2016-17. 
A total of 50 (25 left-sided and 25 right-sided) plans 
were used in this study. The eligible plans were 
CT-based, 3D conformal RT plans used for post-
mastectomy patients. All plans utilized the TFCWT 
composed of (1) narrowed 6 MV tangential �elds 
set at angles that included a maximum of 1 cm of 
lung tissue, matched medially to (2) a 6 to 9 MeV 
anterior electron �eld (Figure 1A and 1B). The 
anterior electron �eld borders extended medially to 
the midsternal line, laterally to the medial edge of 
the tangential �elds, and were matched superiorly 
and inferiorly to the corresponding border of the 
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tangents. The TFCWT was matched superiorly to a 
6 MV anterior photon supraclavicular �eld. Being 
in a limited resource setting, breath hold techniques 
were not used in any of our patients. The involved 
chest wall and supraclavicular regions were treated 
to a total dose of 50 Gy in 28 fractions without 
intentional irradiation of the IMNs. The Phillips 
Pinnacle Treatment Planning System version 7.6c 
was used to plan all radiation treatments using the 
adaptive convolve treatment algorithm.

Prior CT simulation images of eligible patients 
were uploaded on the treatment planning computer 
and the IMN clinical target volumes (IMN-CTV) were 
contoured by two radiation oncologists. The target 
volumes, isodose lines, and beam arrangements of 
the original plans were turned off prior to contouring 
of the IMN-CTVs to minimize bias. The authors 
contoured the IMN-CTV based on the updated 
European Society for Radiotherapy and Oncology 
(ESTRO) contouring guidelines for breast cancer. 
25] As per our institutional protocol, an additional 5 
mm margin was added to the IMN-CTV to form the 
IMN planning target volume (IMN-PTV) (Figure 2). 
Although a paper published in 2004 suggested 
using 7 mm margins for the PTV, there are currently 
no recommendations for the speci�c size of PTV 
margins for the IMN.[26] We followed the latest 
ESTRO recommendation to base the size of the 
PTV margins from actual measurements of set-up 
performance.[25]

Dose volume histograms (DVH) were evaluated 
for the following variables: (1) mean IMN-PTV dose, 
minimum dose received by (2) 95% (D95) and (3) 
90% (D90) of the IMN-PTV, volume of IMN-PTV 
receiving 100% (IMN-PTV 100%), (3) 95% (IMN-
PTV 95%), (4) 90% (IMN-PTV 90%), (5) 80% (IMN-
PTV 80%) of the prescribed dose, (6) heart mean 
dose, and (7) ipsilateral lung volume receiving 
20 Gy (V20 Gy). IMN-PTV100%, IMN-PTV 95%, 
IMN-PTV 90%, and IMN-PTV 80% corresponded 
to volumes receiving 50 Gy, 47.5 Gy, 45 Gy, and 
40 Gy, respectively. We reported the ipsilateral lung 
V20 Gy with and without the supraclavicular photon 
�eld due to its possible signi�cant contribution to the 
volume of lung irradiated.[27] 

Data was encoded using Microsoft Excel and 
data analysis was done using the Statistical Package 
for the Social Sciences (SPSS) Statistics version 
22. Quantitative variables were summarized and 
presented as mean, median, range, and standard 
deviation (SD). Comparison of values between right- 
versus left-sided breast cancer plans was done using 
the Wilcoxon Rank Sum Test. Statistical signi�cance 
was de�ned as a p-value of less than 0.05.

RESULTS

The results of the IMN-PTV are listed in Table 1. The 
mean dose of the IMN-PTV was 45.1 Gy (26.4 - 
55.6, SD 6.5), which corresponded to 90% of the 

Figure 2. Sample contour of the IMN-PTV (green) and IMN-CTV (red), created around the internal thoracic vessels (blue).
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prescription dose. The D95 and D90 of the IMN-
PTV were 29.3 Gy (8 – 49, SD 10.0) and 34.0 Gy 
(10.0 – 52.0, SD 8.6), respectively. The IMN-PTV 
100%, IMN-PTV 95%, IMN-PTV 90%, and IMN-PTV 
80% were 47.4% (3 - 94, SD 21.6), 55.6% (6 - 97, 
SD 22.4), 61.92% (7 - 98, SD 22.2), and 72.61% 
(18 - 100, SD 20.2), respectively. Although right-
sided plans had slightly higher dosimetric values 
than left-sided plans, all parameters failed to reach 
statistical signi�cance.

Radiation dosimetric parameters to the OAR are 
reported in Table 2. The average heart mean dose 
was 2.5 Gy (0.5 – 7.9, SD 1.58), with left-sided 
plans having signi�cantly higher doses than right-
sided plans, 3.7 Gy (2.5 - 7.9, SD 1.3) versus 1.3 
Gy (0.5 - 2.9, SD 0.6) (p<0.01), respectively. The 
average ipsilateral lung V20 Gy was 25.0% (16 
- 29, SD 3.4) with the supraclavicular �eld and 
17.5% (9 – 28, SD 4.7) without the supraclavicular 
�eld. The average ipsilateral lung V20 Gy failed to 

show signi�cant difference between left- and right-
sided plans whether or not a supraclavicular �eld 
was used (with supraclavicular �eld: left 24.3% 
versus right 25.6%, p=0.18; without supraclavicular 
�eld: left 16.4% versus right 18.7%, p=0.11).

DISCUSSION

Results of the study reveal that even with the TFCWT, 
the incidental IMN-PTV radiation dose does not 
attain the IMN prescription dose (48-50 Gy) used 
by the studies reporting bene�t with IMN-RT.[8-10] 
Although the mean dose of our plans translated to 
90% of the prescription dose, the mean D95 (29.3 
Gy) and D90 (34.0 Gy) were only 58.6% and 68.0% 
of the prescription dose, respectively. Only 54% 
(27/50) of the plans had a mean dose to the IMN-
PTV of at least 45 Gy (90% of the dose), and 16% 
(8/50) had at least 90% of their IMN-PTVs receiving 
90% of the total dose (data not shown). Importantly, 
if we look speci�cally at our IMN-CTVs, only 28% 

 Table 1. IMN-PTV Dosimetric Parameters

 Left (N=25) Right (N=25) Entire group (N=50) Left vs Right p-value

IMN-PTV Mean Dose

Mean ± SD 43.9 Gy ± 7.4 46.3 Gy ± 4.6 45.1 Gy ± 6.5 0.19

Median (min-max) 42.2 Gy (26.4 - 53.8) 46.1 Gy (34.9-55.6)   45.6 Gy (26.4-55.6)

IMN-PTV D95

Mean ± SD 28.6 Gy ± 10.7 30.0 Gy ± 9.3 29.3 Gy ± 10.0 0.33

Median (min- max) 30.0 Gy (8.0 – 48.0) 30.0 Gy (13.0 – 49.0) 30.0 Gy (8.0 – 49.0)

IMN-PTV D90 

Mean ± SD 32.9 Gy ± 9.7 31.9 Gy ± 10.7 34.0 Gy ± 8.6 0.28

Median (min- max) 33.0 Gy (10 – 50) 33.0 (19.0 – 52.0) 33.0 Gy (10.0 – 52.0)

IMN-PTV 100% (50Gy)

Mean ± SD 44.4% ± 24.0 50.4% ± 18.5 47.4% ± 21.6 0.13

Median (min-max) 33.0% (3.0-90.0) 47.0% (22.0-94.0) 45.5% (3.0-94.0)

IMN-PTV 95% (47.5Gy)

Mean ± SD 52.0% 24.8 59.2% ± 19.1 55.6% ± 22.4 0.12

Median (min-max) 44.0 (6.0-96.0) 54.0 (29.0-97.0) 53.5 (6.0-97.0)

IMN-PTV 90% (45Gy)

Mean ± SD 58.3% ± 24.9 65.6% ± 18.5 61.9% ± 22.2  0.13

Median (min-max) 51.0% (7.0-97.0) 64.0% (33.0-98.0) 63.5% (7.0-98.0)

IMN-PTV 80% (40Gy)

Mean ± SD 68.8% ± 23.4 76.4% ± 15.5 72.6% ± 20.2 0.14

Median (min-max) 65.0% (18.0 -100.0) 76.0% (43.0-100.0) 75.5% (18.0-100.0)

Analyzed via Wilcoxon Rank Sum Test; IMN-PTV – Internal Mammary Node Planning Target Volume; 
D95 – minimum dose received by 95% of IMN-PTV; D90 – minimum dose received by 90% of IMN-PTV; 
IMN PTV 100%, 95%, 90%, 80% - volume of IMN PTV receiving 100%, 95%, 90%, and 80% of prescription dose    
SD - Standard Deviation
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(14/50) achieved the prescription target used by 
the MA.20 study (IMN-CTV covered by at least 80% 
isodose).[9] The results imply that the incidental IMN 
dose with the TFCWT does not always achieve target 
prescription levels, a �nding in line with the results 
of the study by Arora et al.[23] When our results 
were compared with that of Arora et al., we found 
a near doubling of almost all dosimetric parameters 
with our plans utilizing the TFCWT versus their plans 
which used standard tangents (Table 3). Of note, 
the study of Arora et al. used a different contouring 
guideline (RTOG) from our study.

Will this increase in dosimetric coverage 
compared to standard tangents be enough 

to provide clinical bene�t? Another important 
question is the minimum radiation dose needed to 
meaningfully treat subclinical disease. The Withers’ 
study on dose response relationship for subclinical 
disease showed that locoregional control bene�t 
may already be achieved by lower doses using 
standard fractionation.[28] However, breast cancer 
patients included in that study were treated to more 
standard doses of 46-48 Gy. Despite several trials 
showing inadequate dose coverage to the axillary 
lymph nodes with the use of standard tangents, the 
ACOSOG Z0011 study suggested that incidental 
radiation may be enough to make up for the lack 
of axillary dissection in selected patients.[22] 

Table 2. Dosimetric Parameters for the Organs at Risk

 Left 
(N=25)

Right 
(N=25)

Entire group 
(N=50)

Left vs Right 
p-value

Heart

Mean ± SD 3.7 Gy ± 1.3 1.3 Gy ±  0.6 2.5 Gy ±1.6 < 0.01*

Median (min-max) 3.3 Gy (2.5-7.9) 1.2 Gy (0.5-2.9) 2.6 Gy (0.5-7.8)

Ipsilateral Lung V20 Gy (with the supraclavicular �eld)

Mean ± SD 24.3% ± 3.1 25.6% ± 4.8 25.0% ± 3.4 0.18

Median (min-max) 25.0% (18.0 - 29.0) 26.0 % (16.0 - 29.0) 25.0% (16.0-29.0)

Ipsilateral Lung V20 Gy (excluding the supraclavicular �eld)  

Mean ± SD 16.4% ± 4.7 18.7% ± 4.4 17.5% ± 4.7 0.11

Median (min-max)  16.0 (9 – 28) 19 (9 – 27) 18.0 (9 – 28)

SD - Standard deviation; Analyzed via Wilcoxon Rank Sum Test; * statistically signi�cant 
Lung V20 Gy – volume of lung receiving 20 Gy

Table 3. Comparison of dosimetric parameters between the TFCWT and other RT techniques by Arora et al. and Thorsen et al.

Dosimetric 
parameters

Current study  
(n = 50)

Arora et al.[23]  
(n = 50)

DBCG-IMN; Thorsen et al. [30]  
(n=68)

Technique TFCWT Standard tangents Left-sided: standard tangents  
Right-sided: anterior electron 
�eld or partial wide tangents

Mean IMN-PTV 45.1 Gy (SD 6.5) 25.0 Gy (SD 16.0) -

IMN-PTV 100 % 47.4% (SD 21.6) 22.5% (SD 20.6) -

IMN-PTV 95 % 55.6% (SD 22.4) 32.2% (SD 24.7) -

IMN-PTV 90 % 61.9% (SD 22.2) 38.4% (SD 27.0)  

IMN-CTV 90% Left-sided only

61.4 (SD 27.4) (n = 25) - 35.2 % (SD 27.7) (n = 30)

Right-sided only

64.6% (SD 22.1) (n = 25) - 73.2 % (SD 26.9) (n = 38)

TFCWT - Three �eld chest wall technique; IMN-PTV – Internal Mammary Node Planning Target Volume; 
IMN-PTV 100%, 95%, 90%, 80% - volume of IMN-PTV receiving 100%, 95%, 90%, and 80% of prescription dose 
IMN-CTV 90% - volume of Internal Mammary Node Clinical Target Volume receiving 90% of prescription dose; 
SD = Standard Deviation
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It is important to highlight that around half of the 
patients included in that study were treated with 
high tangents (19% receiving intentional RNI) as 
reported in a separate analysis by Jagsi et al.[29] 
Hence, similar to patients in our study, a proportion 
of their patients were treated with techniques 
that may sometimes deliver signi�cant incidental 
radiation to the regional nodes of interest. However, 
the population (T1-T2, 1-2 positive SLN, post-breast 
conservation surgery) included in the ACOSOG 
Z0011 study had a relatively low risk of regional 
nodal failure. Assuming that this hypothetical clinical 
bene�t translates to most post-mastectomy patients 
may not be prudent.

As part of the DBCG-IMN study, Thorsen et al. 
conducted a dosimetric study reporting the volume 
of IMN-CTV receiving 90% (IMN-CTV 90%) of the 
prescribed dose in one-tenth of their patients.[30] 
We compared the IMN-CTV 90 in our plans with 
the data they presented (Table 3). For left-sided 
breast cancers, there was still a doubling of the V90 
with our plans (61.4%, SD 27.4) compared with 
the DBCG-IMN plans (35.2%, SD 27.7). Left-sided 
breast cancers were treated with standard tangents 
in the DBCG-IMN study and these results are 
consistent with our prior comparison of the Arora 
et al. study.[23] For right-sided breast cancers, the 
average V90 from our plans was 64.6% (SD 22.1), 
which is somewhat lower than the average V90 of 
the DBCG-IMN study (73.2%, SD 26.9), although no 
statistical comparison was made. Thus, although the 
DBCG-IMN study showed signi�cant improvement 
in clinical outcomes with a mean IMN-CTV 90 of 
only 73.2%, relying solely on incidental irradiation 
may not generate the same results.

The ICRU-62 recommends a heterogeneity 
allowance of +7% and –5% of the prescription dose 
inside the PTV.[31] This limit for hotspots has been 
reported to be quite dif�cult to achieve for breast 
RT as described in a study by Salem et al.[27] 
Authors of that study used a more liberal maximum 
limit of �120% of the prescribed dose, which may 
be too high with modern RT techniques. Currently, 
contemporary studies use the volume receiving 
110% of prescription dose as the monitoring 
variable for hotspots.[32,33] At our institution, 
every effort is made to minimize areas of hotspots 
with the aid of �eld-in-�eld techniques. However, 
areas receiving 110% of the dose are still inevitably 
present, particularly because of the use of combined 

photon and electron �elds (Figure 1b). This is a 
recognized problem with mixed beams due to the 
potential overlaps and gaps between the �elds. 
Areas of overdosage or underdosage at the photon-
electron junction with the use of this technique must 
be carefully monitored. 

An important area of controversy with RT to the 
IMNs is the potential for increased radiation doses 
to the OAR. All the large trials that included IMN-RT 
did not demonstrate increased incidence of toxicity, 
although none of these had suf�cient follow-up to 
adequately assess long-term effects.[8-11] The 
results of our study showed that the overall average 
radiation dose to the lungs was within the dose 
constraints set by the Quantitative Analyses of Normal 
Tissue Effects in the Clinic (QUANTEC) (V20Gy < 
30%), even when the TFCWT was combined with 
a supraclavicular �eld.[34] The mean heart dose 
(2.5 Gy) in our plans was lower than the mean dose 
in the study by Darby (4.9 Gy).[35] However, it is 
important to emphasize that left-sided plans in our 
study showed a signi�cantly higher mean heart dose 
compared to right-sided plans. In fact, the top end 
of the range of mean heart dose for our left-sided 
plans reached a relatively high dose (7.9 Gy). This 
may potentially have clinical implications as the 
Darby study showed a 7% increased risk of heart 
complications per Gy of increase in mean dose. 
While our numbers are typical of left-sided plans, 
vigilance must be practiced to decrease the mean 
heart dose in these patients as much as possible. 
DIBH techniques have been reported in dosimetric 
studies to achieve prescription IMN doses without 
increasing the mean heart dose.[13,14] However, 
DIBH may still not be widely available in centers 
located in developing countries. Therefore, the 
utility of traditional 3DCRT techniques for breast 
irradiation which includes TFCWT are of relevance 
in this setting.

Probably the greatest debate concerning IMN-RT 
is quantifying the actual bene�t it lends to oncologic 
outcomes, especially for lower risk breast cancer. 
The updated reports of the contemporary EORTC 
22922 and the MA.20 intergroup trials have 
augmented the information on the clinical value 
of RNI.[8,9] Both studies showed a signi�cant 
but modest disease-free survival bene�t with RNI 
even for low-risk breast cancer. Both trials treated 
the SCV, axillary lymph nodes, and the IMNs in 
their experimental arms, which raises a doubt on 



780 A Dosimetric Analysis of Incidental Radiation to the Internal Mammary Nodes

whether the bene�t was from IMN-RT or from the 
other components of RNI. A French phase III study 
published in 2013 tried to isolate the bene�t of IMN-
RT but showed no signi�cant difference in oncologic 
outcomes.[11] On the other hand, the more recently 
completed DBCG-IMN study found a signi�cant 
bene�t in overall survival and breast cancer mortality 
with the effect being more pronounced in patients 
at higher risk for IMN metastasis (medial/central 
location, N2 disease).[10] The European Society 
for Medical Oncology (ESMO) clinical practice 
guidelines for breast cancer concur with the results 
of the Danish study and recommends inclusion of the 
IMN in adjuvant RT for such high-risk patients.[36] 
Thus, it is important to intentionally target the IMNs 
regardless of the radiotherapy technique used, as 
incidental doses may be inadequate even with the 
TFCWT. However, the bene�t of IMN-RT for low-risk 
patients is a lot less clear. Whether the increase in 
radiation dose to the IMN-PTV seen in our plans with 
the use of the TFCWT results is a clinical bene�t to 
these low-risk patients is beyond the scope of this 
paper, and therefore a dedicated study investigating 
clinical outcomes may be warranted.

This report is limited by the purely dosimetric 
nature of the study. Assumptions generated from 
dosimetric studies should be cautiously applied 
in clinical settings. The lack of use of techniques 
incorporating DIBH may also limit the applicability of 

�ndings in modern RT facilities routinely using DIBH. 
However, for practitioners in low-resource settings, 
there are still meaningful insights to be gleaned from 
these �ndings.

CONCLUSION

The results of our study suggest a possible increase 
in radiation dose coverage to the IMN-PTV with the 
TFCWT when compared historically to standard 
tangential �eld techniques. Whether this increase 
in incidental radiation dose will be enough to 
improve oncologic outcomes is still in question, as 
it may not always fall within the target prescription 
dose for intentional IMN irradiation. It is therefore 
recommended to intentionally treat the IMNs in high-
risk patients, regardless of the technique used.
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et al. Coverage of axillary lymph nodes with high tan-
gential �elds in breast radiotherapy. BJR [Internet]. 2010 

http://dx.doi.org/10.1016/0360-3016(89)90055-2
http://dx.doi.org/10.1016/0360-3016(89)90055-2
http://dx.doi.org/10.1016/s0360-3016(00)00633-7
http://dx.doi.org/10.1016/s0360-3016(00)00633-7
http://dx.doi.org/10.1016/s0360-3016(02)04163-9
http://dx.doi.org/10.1016/s0360-3016(02)04163-9
http://dx.doi.org/10.1016/s0360-3016(01)02760-2
http://dx.doi.org/10.1016/s0360-3016(00)00449-1
http://dx.doi.org/10.1016/s0360-3016(01)01595-4
http://dx.doi.org/10.1016/s0360-3016(01)01595-4


782 A Dosimetric Analysis of Incidental Radiation to the Internal Mammary Nodes

Dec;83(996):1072–6. Available from: http://dx.doi.
org/10.1259/bjr/25788274

22. Giuliano AE, Morrow M, Duggal S, Julian TB. Should ACO-
SOG Z0011 change practice with respect to axillary lymph 
node dissection for a positive sentinel lymph node biopsy 
in breast cancer? Clin Exp Metastasis [Internet]. 2012 
Aug 29;29(7):687–92. Available from: http://dx.doi.
org/10.1007/s10585-012-9515-z

23. Arora D, Frakes J, Scott J, Opp D, Johnson C, Song J, et al. 
Incidental radiation to uninvolved internal mammary lymph 
nodes in breast cancer. Breast Cancer Res Treat [Internet]. 
2015 May 1;151(2):365–72. Available from: http://
dx.doi.org/10.1007/s10549-015-3400-9

24. Matsuda ML, Laudico AV, Cabaluna ND, Yosuico VE, Kho 
MR, Bisquera OC, et al. Evidence-based clinical practice 
guidelines on the diagnosis and management of early 
breast cancer. Part I. Early Breast Cancer. Philippine Col-
lege of Surgeons Inc. and Philippine Society of General 
Surgeons, Breast Study Group. Philippine College of Sur-
geons. Available online at: https://pcs.org.ph/assets/ima -
ges/EBCPG-breast_21.pdf

25. Offersen BV, Boersma LJ, Kirkove C, Hol S, Aznar MC, Sola 
AB, et al. ESTRO consensus guideline on target volume deli-
neation for elective radiation therapy of early stage breast 
cancer, version 1.1. Radiotherapy and Oncology [Internet]. 
2016 Jan;118(1):205–8. Available from: http://dx.doi.
org/10.1016/j.radonc.2015.12.027

26. Dijkema IM, Hofman P, Raaijmakers CPJ, Lagendijk JJ, Bat-
termann JJ, Hillen B. Loco-regional conformal radiotherapy 
of the breast: delineation of the regional lymph node clini-
cal target volumes in treatment position. Radiotherapy and 
Oncology [Internet]. 2004 Jun;71(3):287–95. Available 
from: http://dx.doi.org/10.1016/j.radonc.2004.02.017

27. Salem A, Mohamad I, Dayyat A, Kanaa’n H, Sarhan N, 
Roujob I, et al. Combined photon-electron beams in the 
treatment of the supraclavicular lymph nodes in breast can-
cer: A novel technique that achieves adequate coverage 
while reducing lung dose. Medical Dosimetry [Inter-
net]. 2015;40(3):210–7. Available from: http://dx.doi.
org/10.1016/j.meddos.2014.12.001

28. Withers HR, Peters LJ, Taylor JMG. Dose-response relati-
onship for radiation therapy of subclinical disease. Inter-
national Journal of Radiation Oncology*Biology*Physics 
[Internet]. 1995 Jan;31(2):353–9. Available from: http://
dx.doi.org/10.1016/0360-3016(94)00354-N

29. Jagsi R, Chadha M, Moni J, Ballman K, Laurie F, Buch-
holz TA, et al. Radiation �eld design in the ACOSOG 
Z0011 (Alliance) Trial. JCO [Internet]. 2014 Nov 
10;32(32):3600–6. Available from: http://dx.doi.
org/10.1200/JCO.2014.56.5838

30. Thorsen LBJ, Thomsen MS, Berg M, Jensen I, Josipovic M, 
Overgaard M, et al. CT-planned internal mammary node 
radiotherapy in the DBCG-IMN study: Bene�t versus poten-
tially harmful effects. Acta Oncologica  [Internet]. 2014 Jun 
24;53(8):1027–34. Available from: http://dx.doi.org/10
.3109/0284186X.2014.925579

31. ICRU. Report 62: Prescribing, recording, and reporting 
photon beam therapy (Supplement to ICRU Report 50). 

Bethesda, MD: International Commission on Radiation Units 
and Measurements; 1999, Journal of the ICRU. Available 
online at: https://icru.org/home/reports/prescribing-
recording-and-reporting-photon-beam-therapy-report-62

32. Ma C, Zhang W, Lu J, Wu L, Wu F, Huang B, et al. Dosime-
tric comparison and evaluation of three radiotherapy tech-
niques for use after modi�ed radical mastectomy for locally 
advanced left-sided breast cancer. Sci Rep [Internet]. 2015 
Jul 21;5(1). Available from: http://dx.doi.org/10.1038/
srep12274

33. Lazzari G, Terlizzi A, Della Vittoria Scarpati G, Perri F, 
De Chiara V, Turi B, et al. Predictive parameters in hypo-
fractionated whole-breast 3D conformal radiotherapy 
according to the Ontario Canadian trial. OTT [Internet]. 
2017 Mar;10:1835–42. Available from: http://dx.doi.
org/10.2147/OTT.S127833

34. Marks LB, Yorke ED, Jackson A, Ten Haken RK, Constine 
LS, Eisbruch A, et al. Use of normal tissue complication 
probability models in the clinic. International Journal of 
Radiation Oncology*Biology*Physics [Internet]. 2010 
Mar;76(3):S10–9. Available from: http://dx.doi.
org/10.1016/j.ijrobp.2009.07.1754

35. Darby SC, Ewertz M, McGale P, Bennet AM, Blom-Gold-
man U, Brønnum D, et al. Risk of ischemic heart disease in 
women after radiotherapy for breast cancer. N Engl J Med. 
[Internet]. 2013 Mar 14;368(11):987–98. Available from: 
http://dx.doi.org/10.1056/NEJMoa1209825

36. Senkus E, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans 
P, Rutgers E, et al. Primary breast cancer: ESMO Clinical 
Practice Guidelines for diagnosis, treatment and follow-
up. Annals of Oncology [Internet]. 2015 Sep;26:v8–30. 
Available from: http://dx.doi.org/10.1093/annonc/
mdv298

 Open Access  This article is licensed under a 
Creative Commons Attribution-NonCommercial-

ShareAlike 4.0 International License, which permits use, share 
— copy and redistribute the material in any medium or format, 
adapt — remix, transform, and build upon the material, as long 
as you give appropriate credit, provide a link to the license, and 
indicate if changes were made. You may do so in any reasonable 
manner, but not in any way that suggests the licensor endorses 
you or your use. You may not use the material for commercial 
purposes. If you remix, transform, or build upon the material, 
you must distribute your contributions under the same license as 
the original. You may not apply legal terms or technological 
measures that legally restrict others from doing anything the 
license permits. The images or other third party material in this 
article are included in the article’s Creative Commons license, 
unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons license 
and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this license, 
visit https://creativecommons.org/licenses/by-nc-sa/4.0/ .

http://dx.doi.org/10.1016/0360-3016(94)00354-N
http://dx.doi.org/10.1016/0360-3016(94)00354-N
https://creativecommons.org/licenses/by-nc-sa/4.0/


783

https://www.jmust.org

ABSTRACT

Introduction: Allergic rhinitis is a common 
condition in children linked to sleep-related 
breathing disorders (SRBD). Because of nasal 
congestion, it can cause obstructive sleep apnea, 
sleep fragmentation, and excessive fatigue. Studies 
regarding its association with SRBD is limited.
Objectives: To determine the association of allergic 
rhinitis with sleep-related breathing disorders.
Methodology: A cross-sectional analytical study 
involving pediatric patients diagnosed with allergic 
rhinitis was conducted. Allergic rhinitis severity was 
evaluated with the ARIA classi�cation. SRBD was 
identi�ed using the validated Filipino version of the 
pediatric sleep questionnaire. Potential association 
between allergic rhinitis and SRBD were assessed 
using the student’s t-test, Fisher’s exact test and odds 
ratio.
Results: A total of 66 children with mean age 8.2 
years were included in the study. The mean age, 
weight, height, and BMI were comparable among 
participants who were positive or negative for 
obstructive sleep apnea (OSA). Among the perceived 
problems related to sleeping disorders, snoring 

loudly, heavy breathing, dry mouth of awakening, 
not listening, and dif�culty organizing showed 
different responses (p<0.05) among the subgroups 
of allergic rhinitis. The odds ratio of snoring loudly, 
not listening, dif�culty organizing, heavy breathing, 
and unfreshened in the morning were more likely 
among patients with mild persistent allergic rhinitis 
compared to patients with mild intermittent allergic 
rhinitis.
Conclusion: There was suf�cient evidence to 
prove the association of SRBD with severity of 
allergic rhinitis using the validated Filipino version 
of the Pediatric Sleep Questionnaire. OSA shows 
a greater likelihood among patients with mild 
persistent allergic rhinitis compared to those with 
mild intermittent allergic rhinitis.

Key words: allergic rhinitis, sleep-related 
breathing disorders, obstructive sleep apnea, 
pediatric sleep questionnaire

INTRODUCTION

Sleep-related breathing disorders (SRBD) encompass 
conditions such as obstructive sleep apnea syndrome, 
central sleep apnea, upper airway resistance 
syndrome, and obesity hypoventilation syndrome. 

Common symptoms include loud snoring, paradoxical 
movement of the chest and abdomen, apnea during 
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sleep, dif�culty breathing with snorting, cyanosis, 
sweating, restless sleep, frequent awakenings, night 
terrors, daytime hypersomnolence, fatigue, reduced 
ability to function, and headache.[1]

The prevalence of SRBD among the pediatric 
population has constantly increased in the last 
few decades. This condition has signi�cantly 
affected the quality of life of children and has been 
associated with neurobehavioral and cognitive 
problems, metabolic ailments (insulin resistance 
and hyperlipidemia), cardiovascular disorders (cor 
pulmonale, systemic and pulmonary hypertension), 
growth and developmental abnormalities, and death. 
Unfortunately, due to ignorance and/or lack of 
awareness of its clinical occurrence in children, SRBD 
remains underdiagnosed.[1] Thus, it is recommended 
that physicians be wary of its existence and exert 
vigilance in detecting SRBD in children to obviate the 
harmful consequences of the disease.

Overnight polysomnography remains the gold 
standard for the diagnosis of SRBD. However, it 
cannot predict clinically signi�cant morbidity or 
disease burden in children.[2,3] In addition, not all 
institutions are equipped with sleep laboratories and 
many hospitals do not have in-house pediatric sleep 
specialists. Moreover, the time, effort, and expense of 
the procedure can be restrictive and burdensome for 
both the child and the family.[4] As such, alternatives 
in the form of questionnaires for the evaluation of 
SRBD have been formulated and validated.

The Pediatric Sleep Questionnaire (PSQ) Sleep 
Related Breathing Disorder Subscale is a 22-item 
questionnaire used as a screening tool. It has a 
sensitivity of 81% and a speci�city of 87% in predicting 
SRBD, with good internal consistence and test-retest 
reliability.[4] It has been validated in several studies 
and has been shown to better predict neurobehavioral 
outcomes compared to overnight polysomnography.
[2,3,5]  It has also been translated into different 
languages to address the need for culturally appropriate 
and linguistically accessible questionnaires. Recently, 
a Filipino version of the pediatric sleep questionnaire 
was formulated and validated.[6]

Allergic rhinitis is a common chronic respiratory 
illness in children characterized by nasal congestion, 
sneezing, and nasal itchiness.[7] In�ammation 
of the nasal mucosa is the main pathophysiologic 
mechanism of allergic rhinitis that leads to clinical 
symptoms of nasal congestion, rhinorrhea, 
sneezing, and nasal itching, often worse at night. 

Consequently, patients develop manifestations 
similarly seen in patients with SRBD such as mouth 
breathing, arousing irritability, sleep fragmentation, 
headaches, and fatigue.[8] 

To date, there are no local studies correlating 
SRBD with allergic rhinitis. It is therefore the 
objective of this study to determine the association 
of allergic rhinitis with SRBD in children. Using the 
validated Filipino version of the pediatric sleep 
questionnaire, early recognition of sleep-related 
breathing disorders in patients with allergic rhinitis 
is possible, enabling early referral to a specialist 
for appropriate management and consequently, 
preventing recognizable complications.

METHODOLOGY

The research was a cross-sectional analytical study 
conducted in the University of Santo Tomas Hospital 
ambulatory care services or private clinics.

Children aged 1-17 years and 364 days old 
diagnosed with allergic rhinitis were included in the 
study. Participants with craniofacial or neuromuscular 
anomalies, chronic hypertrophic tonsils, those 
who underwent tonsillectomy, and participants on 
corticosteroid, leukotriene receptor antagonist or 
antihistamine therapy were excluded.

Allergic Rhinitis and its Impact on Asthma (ARIA) 
guidelines [9] was used for allergic rhinitis diagnosis 
and classi�cation. Participants were classi�ed as 
either mild intermittent, mild persistent, or moderate 
persistent according to the chronicity of the 
symptoms, and if these symptoms have signi�cant 
effect on daily activities.

The study used the validated Filipino version of 
the SRBD subscale within the PSQ (Appendix A). 
It contains 22 items documenting the presence or 
absence of symptoms such as snoring, observed 
apneas, dif�culty in breathing during sleep, daytime 
sleepiness, and inattentive or hyperactive behavior. 
The positive responses will be scored as 1 and 
negative responses as 0. The overall score will be 
divided by 22 to provide a �nal value. A cut-off 
value of eight positive responses is thought to be 
most effective in identifying OSA. Permission was 
acquired from the author through electronic mail 
granted on August 15, 2018. A license agreement 
for digital downloading was likewise obtained.

The study commenced with the approval by 
the Research Ethics Committee. Informed written 
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consent, verbal assent and/or simpli�ed assent 
were obtained. Baseline demographic and clinical 
data were recorded. The validated Filipino version 
of the SRBD subscale within the PSQ was given to 
the parent/guardian of the participant to answer 
and was collected afterwards. 

Statistical Analysis

Mean and standard deviation were used to 
summarize the age, weight, height, BMI, and score in 
the pediatric questionnaire. Counts and percentages 
were used in gender, classi�cation of BMI, severity 
of allergic rhinitis, and sleeping disorders. The 
Student’s t-test was used in comparing age, weight, 
height, and BMI of patients with and without OSA. 
Fisher’s exact test was used in comparing the sex and 
BMI classi�cation of those with and without OSA. 
Fisher’s exact test, including odds ratio, was used 
in association of sleeping disorders and severity of 
allergic rhinitis.

All statistical tests were performed in R ver 3.6.1, 
at 5% level of signi�cance.

RESULTS

A total of 66 patients were included in the study, with 
mean age of 8.2 years (range, 1 to 17). There were 
33 (50%) males and 33 (50%) females with mean 

weight of 30.7 Kg (range, 9.0 to 83.40), mean 
height of 126.2 (range, 70 to 173) and mean BMI 
of 17.6 (range, 10.5 to 29.4). Five (7.6%) patients 
had BMI above the normal range and six (9.1%) 
below the normal range (Table 1).

Based on their pediatric sleep questionnaire 
responses, they had a mean positive response 
(score) of 5.4 (range, 1 to 11). Eighteen (27.3%) 
had at least eight positive responses indicating 
positive OSA, while 48 (72.7%) had less than eight 
positive responses indicating negative OSA.

The mean age (p=0.125), weight ( p=0.059), 
height (p=0.110), and BMI ( p=0.053) did not 
signi�cantly differ among patients who were 
positive or negative for OSA. Likewise, there were 
no correlations between sex (p=0.783) and BMI 
classi�cation (p=0.103) with OSA.

Participants were classi�ed as mild intermittent, mild 
persistent, or moderate persistent according to the ARIA 
classi�cation. There were suf�cient evidences to prove 
the association of OSA with severity of allergic rhinitis 
(p<0.001). Data showed that patients with mild persistent 
allergic rhinitis had an odds ratio of 9.1 [95% CI: 2.3 to 
44.9] or 90.9% chance of having OSA ( p<0.001). On 
the contrary, patients with mild intermittent allergic rhinitis 
had an odds ratio of 0.02 [95% CI: 0.00 to 0.19] or 
were 98% less likely to have OSA (p<0.001). However, 
this correlation was not observed among patients with 
moderate persistent allergic rhinitis (p=0.441) (Table 2).

Table 1. Demographic pro�le of participants with allergic rhinitis with or without sleep-related breathing disorders.

Demographics ALL Obstructive sleep apnea p-value

Positive
(score �8)

Negative
(score <8)

Number of Patients 66 18 (27.3%) 48 (72.7%)  

Age 8.2 ± 5.2 9.8 ± 4.7 7.6 ± 5.3 0.125

Sex:      Male 33 (50.0%) 8 (44.4%) 25 (52.1%) 0.783

              Female 33 (50.0%) 10 (55.6%) 23 (47.9%)  

Weight (in kg) 30.7 ± 18.6 37.8 ± 20.8 28.1 ± 17.3 0.059

Height (in cm) 126.2 ± 28.4 135.3 ± 24.1 122.7 ± 29.4 0.110

BMI (in kg/m 2) 17.6 ± 4.1 19.1 ± 5.8 17.0 ± 3.0 0.053

BMI-for-age Classi�cation:      

Obese 1 (1.5%) 1 (5.6%) 0 (0%) 0.103

Overweight 4 (6.1%) 4 (22.2%) 0 (0%)  

Normal 55 (83.3%) 12 (66.7%) 43 (89.6%)  

Wasted 4 (6.1%) 0 (0%) 4 (8.3%)  

Severely wasted 2 (3.0%) 1 (5.6%) 1 (2.1%)  

Values expressed as mean ± SD, or counts (%). p-values are based on Student’s t-test or Fisher’s exact test.
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Among the perceived problems related to 
sleeping disorders, snoring loudly, heavy breathing, 
dry mouth on awakening, not listening, and dif�culty 
organizing showed different responses (p<0.05) 
among the subgroups of allergic rhinitis.

Snoring loudly (OR = 0.06; 95% CI: 0.00 – 0.51), 
heavy breathing (OR = 0.11; 95% CI: 0.01 – 0.60), 
dry mouth on awakening (OR = 0.72; 95% CI: 0.09 
– 0.85), not listening (OR = 0.20; 95% CI: 0.05 – 
0.67) and dif�culty organizing (OR = 0.00; 95% 
CI: 0.00 – 0.90) were less likely to be observed 
among patients with mild intermittent allergic rhinitis 
compared to patients with mild persistent allergic 
rhinitis.

On the contrary, the odds ratio of snoring loudly 
(OR 8.93, 95% CI: 1.61 – 93.35), not listening (OR 
4.07, 95% CI: 1.25 – 14.30), dif�culty organizing 
(OR 19.31, 95% CI: 1.02 – 365.55), heavy 
breathing (OR 14.64, 95% CI: 1.05 – 829.03) and 
unrefreshed in the morning (OR 18.70, 95% CI: 
1.33 – 1073.00) were more likely among patients 
with mild persistent allergic rhinitis compared to 
patients with mild intermittent allergic rhinitis. 

DISCUSSION

This study, using the 22-item SRBD subscale of the 
PSQ demonstrated an association between the 
subgroups of allergic rhinitis and SRBD. Patients 
with mild persistent allergic rhinitis tend to have 
symptoms related to sleep disordered breathing 
such as loud snoring, heavy breathing, daytime 
sleepiness, and inattentiveness compared to patients 
with mild intermittent allergic rhinitis. This correlation, 
however, was not observed among patients with 
moderate persistent allergic rhinitis probably 
because of the small number of participants enrolled 
in this category.

The study by Leger, et al. [10] which aimed to 
assess whether duration and severity of allergic 
rhinitis were associated with sleep impairment 
concluded that sleep was signi�cantly more impaired 
in patients with severe AR than in those with the 
mild type. However, the duration of allergic rhinitis 
(intermittent or persistent) had no effect on sleep.

Allergic rhinitis, an IgE-mediated hypersensitivity 
reaction, is a common allergic disease characterized 
mainly by nasal congestion and obstruction. This 
nasal mucosal manifestation results from activation of 
TH2 lymphocytes, basophils, and mast cells, release 
of cytokines and chemical mediators, and in�ux of 
in�ammatory cells, especially eosinophils causing 
vasodilatation, mucosal edema, increased vascular 
permeability, and mucus secretion, all of which are 
characteristic features of allergic in�ammation.[11]

With an in�amed nasal mucosa and nasal 
congestion, increased effort is needed to inhale 
through the nose. This generates a negative pressure 
during inspiration in the nasal airway leading to 
nasal collapse and airway obstruction. The increase 
in nasal resistance and the change in the patency 
of the nasal airway can have signi�cant effects 
on breathing manifested as episodes of apnea, 
hypopnea, arousals, and/or snoring. Total or near-
total nasal obstruction can lead to oral respiration 
which causes dry mouth upon awakening, a 
signi�cant observation in this study.

While nasal airway resistance is relatively 
constant, oral airway resistance varies during 
waking hours and sleep. During sleep, relaxation 
and �accidity of the oral and pharyngeal muscles 
narrows the airway diameter, resulting in increased 
oral airway resistance and increased risk of collapse 
of the upper airway. Since the nose is the preferred 
route of breathing during sleep, the effect in patients 
with allergic rhinitis with nasal congestion becomes 

Table 2. Correlation between OSA with severity of allergic rhinitis.

Allergic Rhinitis ALL Obstructive sleep apnea 

Positive
(score �8)

Negative
(score <8)

p -value Odds Ratio (95% 
CI)

Moderate Persistent 4 
(6.1%)

3 
(16.7%)

1 
(2.1%)

0.441 3.1 
(0.04 – 250.5)

Mild Persistent 27 
(40.9%)

14 
(77.8%)

13 
(27.1%)

<0.001 9.1  
(2.3 – 44.9)

Mild Intermittent 35 
(53.0%)

1 
(5.6%)

34 
(70.8%)

<0.001 0.02 
(0.00 – 0.19)

p-values are based on Fisher’s exact test. 95% CI  - 95% con�dence interval
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additive, further increasing airway resistance. Thus, 
the odds of developing OSA or loud snoring in 
patients with allergic rhinitis becomes higher.[12] 
This effect was clearly shown in this study, wherein 
77.8% of patients with mild persistent allergic rhinitis 
compared to 5.6% of patients with mild intermittent 
allergic rhinitis had symptoms of OSA.

Houser, et al. [12] used acoustic rhinometry to 
evaluate nasal patency and nasal congestion in 
patients with allergic rhinitis with or without OSA. 
The results showed that the mean congestion factors 
were signi�cantly higher in allergic rhinitis patients 
with OSA compared to the non-OSA group showing 
the correlation between nasal obstruction and 
presence of sleep-disordered breathing.

Nasal congestion and obstruction can also lead 
to sleep disruptions or microarousals resulting in 
sleep fragmentation and unsatisfactory sleep. Sleep 
loss can cause daytime somnolence and fatigue, 
mood changes, inattentiveness or compromised 
alertness, poor school performance, and increased 
risk of accidents, all of which can adversely affect 
the quality of life of allergic rhinitis patients.[12,13] 
Our study showed that 18.5% of patients with mild 
persistent allergic rhinitis feel unrefreshed in the 
morning, which may suggest daytime fatigue. 

It was speculated that if nasal congestion can 
be reduced, symptoms of OSA, sleep quality, and 
associated symptoms of daytime fatigue may improve. 
Topical corticosteroid, an anti-in�ammatory agent, 
relieves nasal congestion, thereby increasing nasal 
patency, decreasing nasal resistance, increasing 
nasal air�ow, and consequently improving sleep 
quality, and reducing associated daytime fatigue 
and somnolence. This hypothesis was supported by 
Craig, et al. wherein the application of topical nasal 
corticosteroids over an 8-week period signi�cantly 
reduced nasal stuf�ness and improved sleep, 
daytime fatigue, and quality of life of patients with 
allergic rhinitis.[13]

CONCLUSION

There is an association between allergic rhinitis 
and SRBD using the validated Filipino version of 
the PSQ. The demographic pro�le of participants in 
both the study groups were comparable. OSA has 
a greater likelihood to be observed among patients 
with mild persistent allergic rhinitis compared to 
those with mild intermittent allergic rhinitis. A larger 
scale research is recommended to strengthen the 
association of allergic rhinitis and SRBD.
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ABSTRACT

Background: Autoimmune diseases represent a 
signi�cant health burden for 3% to 9% of the general 
population, and rheumatology, perhaps more than 
any other medical subspecialty, encompasses a 
broad array of such diseases that affect a wide 
range of organ systems including the eye. It serves 
as a sensitive barometer of autoimmune phenomena 
in many of the rheumatic diseases.
Objective:  The study determined the various ocular 
manifestations of all autoimmune in�ammatory 
disorders at the University of Santo Tomas Hospital, 
Section of Rheumatology and the Department of 
Ophthalmology from 2003 to 2018.
Methodology:  A retrospective cohort study was 
done involving chart review of patients from both 
private division and clinical division. Sex, age, 
duration of disease, medications given, and ocular 
manifestations were determined. Statistical analysis 
included frequencies, percentages, and logistic 
regression analysis.
Results: Sixty-seven patients were included in 
the study. Of these, 58.2% (39/67) had ocular 
manifestations secondary to an established 

autoimmune disease. It was found out that 58.97% 
(23/39) had Vogt-Koyanagi-Harada syndrome. 
Other autoimmune diseases with ophthalmologic 
manifestations were systemic lupus erythematosus 
at 12.8% (5/39), ankylosing spondylitis at 10.25% 
(4/39), rheumatoid arthritis and Behcet’s syndrome 
at 5.12% (2/39), and granulomatosis with 
polyangiitis, scleroderma and psoriatic arthritis at 
2.56% (1/39). 
Conclusion: In this population, the frequency 
of ocular manifestations of autoimmune diseases 
remained low with anterior uveitis as the most 
common. Close coordination between specialties 
is very important in the course of treatment and 
management to lessen its complications and related 
morbidity.
Key words: Ocular manifestations, autoimmune 
in�ammatory disorders

INTRODUCTION

Autoimmune diseases represent a signi�cant health 
burden for 3% to 9% of the general population, and 
rheumatology, perhaps more than any other medical 
subspecialty, encompasses a broad array of such 
diseases that affect a wide range of organ systems.
[1] The eye serves as a sensitive barometer for the 
onset of or reactivation of autoimmune phenomena in 
many rheumatic diseases. Understanding the ocular 
manifestations of rheumatic diseases is critically 
important for rheumatologists.[2] Many autoimmune 
diseases are well associated with speci�c types of 
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in�ammatory ocular manifestations. For example, 
keratoconjunctivitis sicca is the most frequent ocular 
complication in Sjogren’s disease and rheumatoid 
arthritis, while acute anterior uveitis is the primary 
manifestation of ankylosing spondylitis. These ocular 
manifestations range widely in severity from causing 
mild discomfort to a complete loss of vision.[3]

The rheumatologist, in coordination with the 
ophthalmologist, can play a key role in detecting 
and managing eye involvement in these patients 
to save this important organ. Understanding the 
varied manifestations of eye disease will permit 
the rheumatologist to better evaluate the activity of 
rheumatic disease.[1]

The study aimed at determining the various ocular 
manifestations of all autoimmune in�ammatory 
disorders co-managed by the hospital’s Section 
of Adult Rheumatology and the Department 
of Ophthalmology from 2003 to 2018. More 
speci�cally, it determined the eye conditions that 
occur in each autoimmune disease and the duration 
from onset of ocular manifestations to expression 
of rheumatic disease, analyzed the association 
of autoimmune in�ammatory disease activity 
and duration of disease with ocular symptoms 
and discussed the treatment response of various 
ocular manifestations of autoimmune in�ammatory 
disorders.

METHODOLOGY

This was a single-center retrospective cohort study 
of patients. The patient records from January 2003 
to December 2018 were collected. All Filipino adult 
patients aged more than or equal to 18 years old 
seen in the hospital’s Section of Adult Rheumatology 
and Department of Ophthalmology diagnosed with 
autoimmune diseases with ocular manifestations 
were included in the study. Those diagnosed with 
chronic metabolic diseases and infection-related 
were not included. The sample size determined 
was 108 based on an estimate to get the best 
representative population similar to other studies.

Approval from the University of Santo Tomas 
Hospital – Research Ethics Committee (USTH-REC) 
was obtained prior to data collection. Permission 
from the USTH Medical Director, Data Privacy 
Of�cer, Head of the Ambulatory Care Services and 
the attending rheumatologist and ophthalmologist 
were obtained as well.

Demographic data were gathered including 
gender and age, disease duration, laboratory 
features (such as complete blood count, platelet 
count, etc.), ocular manifestations, and treatment 
modalities. These variables were correlated to 
determine health-related signi�cance or impact.

Descriptive statistics including mean, standard 
deviation, median, lower, and upper quartiles 
were calculated for the examined variables. The 
prevalence of varied ocular manifestations with 
autoimmune diseases was determined by calculating 
the percentage of patients in a base of 100. The 
relationship between clinical variables (age, sex, 
duration of autoimmune disease) with that of ocular 
manifestations was assessed by performing the 
logistic regression analysis (multivariate analysis).

RESULTS

Of all the patients seen in the clinic illustrated in 
Table 1, 58.2% (39/67) had ocular manifestations 
which were secondary to an established autoimmune 
disease while the remaining 41.8% (28/67) were 
unclassi�ed. Overall, the average age of included 
patients was 40.4±15.9 (18-81). Majority of the 
patients were females at 80.59% (54/67) and all of 
them came from the Asian race.

Table 2 shows that 58.97% (23/39) had 
Vogt-Koyanagi-Harada syndrome (VKH). The 
other autoimmune diseases with ophthalmologic 
manifestations were systemic lupus erythematosus 
(SLE) at 12.8% (5/39), ankylosing spondylitis (AS) 
at 10.25% (4/39), rheumatoid arthritis (RA) and 
Behcet’s at 5.12% (2/39), and granulomatosis 
with polyangiitis (GPA), scleroderma and psoriatic 
arthritis (PsA) at 2.56% (1/39). The mean age of 

Table 1. Study population demographics

 ALL patients 
seen in the 

clinic 

Diagnosed autoimmune 
disease with ophthalmologic 

manifestations

N (%) 67 (100)  39 (58.2)

Average age 
(SD)

40.4±15.9 
(18-81)

35±13 (20-51)

Gender   

% Male 13 (19.40) 7 (10.4)

% Female 54 (80.59) 32 (47.7)

Race   

% Asian 67 (100) 39 (100)

% Caucasian 0 0
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AU=anterior uveitis, IU=intermediate uveitis, PU=panuveitis, AION=anterior ischemic optic neuropathy, SLE=systemic lupus erythema-
tosus, RA=rheumatoid arthritis, AS=ankylosing spondylitis, GPA=granulomatosis with polyangiitis

Figure 1. Speci�c ophthalmic diagnoses associated with autoimmune diseases (n=15)

patients with VKH was 43±13 (20-74) while those 
with SLE were at 49±19 (29-81).

Of the 39 patients who had ocular 
manifestations secondary to an established 
autoimmune disease, 15 of them had specific 
ophthalmic diagnoses as shown in Figure 1. The 
most common ocular manifestation was anterior 
uveitis at 40% (6/15) followed by panuveitis at 
20% (3/15), scleritis and anterior ischemic optic 
neuropathy at 13.33% (2/15) and intermediate 
uveitis and keratitis at 6.66% (1/15). AS on the 
other hand presented with the greatest number 
of ocular manifestations at 26.66% (4/15) 
followed by VKH and RA at 20% (3/15), Behcet’s 

syndrome at 13.33% (2/15), and SLE and PsA at 
6.66% (1/15).

 The highest mean dose of prednisone use for 
the initial treatment of autoimmune disease was 
observed among the RA group at a mean dose 
of 40 mg, followed by VKH (36.5 mg), AS (20 
mg), SLE (15 mg), and Behcet’s (10 mg). For 
methotrexate use, AS had the highest mean dose at 
20 mg followed by VKH (13 mg) and RA at 12.5 
mg dose. For azathioprine use, Behcet’s had the 
highest mean dose at 150 mg, followed by VKH 
at 100 mg and SLE at 50 mg. One patient made 
use of mycophenolate mofetil in the VKH group, 
cyclophosphamide in the RA group, golimumab 

Table 2. Total number of patients diagnosed with autoimmune diseases with ophthalmologic manifestations (n=39)

Autoimmune Diagnosis Total No. of 
Patients

N (%)

Male
N (%)

 

Female
N (%)

Age
(Mean±SD)

Vogt-Koyanagi-Harada Syndrome (VKH) 23 (58.97) 3 (13.04) 20 (86.95) 43±13 (20-74)

Systemic Lupus Erythematosus (SLE) 5 (12.8) 0 (0) 5 (100) 49±19 (29-81)

Ankylosing Spondylitis (AS) 4 (10.25) 2 (50) 2 (50) 41±13 (25-56)

Rheumatoid Arthritis (RA) 2 (5.12) 1 (50) 1 (50) 24±3 (22-27)

Behcet’s Syndrome 2 (5.12) 1 (50) 1 (50) 26±5 (22-30)

Granulomatosis with polyangiitis (GPA) 1 (2.56) 0 (0) 1 (100) 23 

Scleroderma 1 (2.56) 0 (0) 1 (100) 51

Psoriatic Arthritis (PsA) 1 (2.56) 0 (0) 1 (100) 30
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Table 3. Mean Disease Duration, Treatment Duration and Initial Treatment Doses

Autoimmune 
Diagnosis

Disease 
Duration in 

Months
(Mean±SD)

Treatment 
Duration in 

Months
(Mean±SD)

Prednisone 
in mg

(Mean)

Methotrex-
atein mg
(Mean)

Mycopheno-
latein mg
(Mean)

Azathiopri-
nein mg
(Mean)

Vogt-Koyanagi-
Harada 
Syndrome (VKH)

29±43 19±36 36.5 13.05 1000 100

Systemic Lupus 
Erythematosus 
(SLE)

29±41 7±14 15 - - 50

Ankylosing 
Spondylitis (AS)

12±14.6 37±9 20 20 - -

Rheumatoid 
Arthritis (RA)

26±21.5 38±33 40 12.5 - -

Behcet’s 
Syndrome

8±4 8±4 10 - - 150

Granulomatosis 
with polyangiitis 
(GPA)

12 36 - - - -

Scleroderma 0 0 - - - -

Psoriatic Arthritis 
(PsA)

0 0 - - - -

Figure 2. Multiple Regression Analysis

 Coef�cient SE t-value p-value

Constant 18.14    

Age –0.0175 0.4246 -0.0413 0.9673 ns

Prednisone Dose 0.6843 0.3209 2.132 0.0399*

Adjusted R Square = 6.56%; Overall p-value (p=.1116); n=39  
* Signi�cant if p-value is less than or equal to the 0.05 level of signi�cance.

and secukinumab in the AS group and rituximab in 
the GPA group.

Table 3 shows that SLE and VKH had the longest 
disease duration (in months) from the time of initial 
disease manifestation including the occurrence 
of ophthalmologic signs and symptoms until the 
last noted clinic follow-up at 29 months. This was 
followed by RA at 26 months, AS and GPA at 12 
months, Behcet’s at 8 months, and scleroderma and 
PsA at less than 1 month. On the other hand, RA had 
the longest treatment duration followed by AS.

Using multiple regression analysis as shown 
in Figure 2 to assess between the independent 
variables (age and prednisone dose) and dependent 
variable (disease duration), age is not a signi�cant 
factor for the duration of disease (p=.9673). On 
the other hand, the resulting p-value of 0.0399 

denotes that the prednisone dose has a signi�cant 
effect on the duration of disease. Speci�cally, the 
resulting coef�cient of 0.6843 implies that every 
half a month increase in the duration of disease is 
associated with 1 unit (mg) increase in prednisone 
dose. Overall, the model obtained a p-value of 
0.1116 and very little adjusted r square of 6.56% 
denotes that as a whole model, taking age and 
prednisone together, it cannot signi�cantly affect 
disease duration.

DISCUSSION

In an average of 4,513 rheumatic disease 
patients seen per year in this tertiary hospital, 67 
patients presented with autoimmune-related ocular 
manifestations between 2003 and 2018 at 0.1% 
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(67/67,695). In comparison, a US-based study 
of 1,225 patients found the same low frequency 
of in�ammatory ocular manifestations in all 
patients with qualifying autoimmune disease at 2% 
(25/1,225 patients) between 2008 and 2013. 
The rarity of these conditions can also be attributed 
to the dif�culty and intricacy of its diagnosis and 
management. 

The �ndings in this study are also consistent 
with other literature that anterior uveitis is the most 
common ocular manifestation found in these groups 
of patients. Furthermore, from an epidemiologic 
perspective, anterior uveitis is more common than 
posterior or intermediate uveitis. The most common 
systemic illness associated with uveitis is ankylosing 
spondylitis, which is found in most North American 
practices.[1] In this study, among the included AS 
patients, three had presented with anterior uveitis as 
well. This relationship is established by a genome-
wide screen for susceptibility genes for acute anterior 
uveitis, which identi�ed loci that both predispose to 
and not to susceptibility to AS.[1]

Clinicians can be aided to target appropriate 
therapy with the common ocular manifestations per 
rheumatic disease in consideration that necessitates 
close coordination between specialties, especially 
ophthalmology and rheumatology.[2] In this study, 
Behcet’s presented with uveitis and retinal pathology, 
GPA or Wegener’s granulomatosis presented with 
scleritis, scleroderma with dry eyes, RA with scleritis 
and uveitis, and SLE with neuro-ophthalmic lesions. 
These ocular manifestations can present at any time 
during the course of disease, most especially when 
the autoimmune disease is poorly controlled by anti-
in�ammatory medications.

The chronic and unpredictable nature of SLE, RA, 
and vasculitis were some of the factors considered 
in the long disease duration of these autoimmune 
diseases. Likewise, the severe retinopathy in this 
group of SLE patients is typically associated with 
active systemic disease and central nervous system 
lupus in particular.

Levitt, et al. [3] reported that per disease, the 
proportion of ophthalmic manifestations was highest 
in granulomatosis with polyangiitis (GPA, formerly 
known as Wegener’s granulomatosis, 1 out of 8 
total GPA patients); After GPA, the proportion of 
in�ammatory eye disease was highest in sarcoid 
(9/198 patients), GCA (2/68 patients), and 
rheumatoid arthritis (11/576 patients). This is in 

contrast to this study in which AS presented with the 
greatest number of ocular manifestations.

The longer the disease duration more likely it is to 
maintain patients on immunosuppressive therapies 
including the use of corticosteroids. In this view, 
awareness on the side effects of medications used 
is very important as these may also aggravate 
any existing pathologic conditions. Likewise, 
rheumatologists need to be especially aware of the 
potential for antimalarial agents to cause retinal 
toxicity like hydroxychloroquine (HCQ). Optical 
coherence tomography (OCT) studies now show 
that retinal toxicity is roughly 7.5% among persons 
taking HCQ.

In this study, the determination of the duration of 
ocular manifestation towards expression of rheumatic 
disease became dif�cult due to lack of needed data 
for full analysis. However, in most of the cases, it 
was seen that higher the disease activity is, more 
likely it is that the duration of disease will be longer if 
appropriate treatment will not be given on time such 
as high-dose steroids for both ocular and extraocular 
manifestations. This will also answer the likely 
relationship between an autoimmune in�ammatory 
disorder and ocular manifestation in which the more 
controlled the disease activity is the less likely that 
ocular �ares will happen. As to treatment response, 
RA had the highest requirement for prednisone use 
re�ecting its aggressive and chronic nature; AS for 
methotrexate, and Behcet’s for azathioprine use. 

The treatment management conveyed in this 
paradigm was based on a shared decision 
making between the physician and patient. It 
should be noted that the primary goal was to 
control the disease activity of autoimmune disease 
in order to address and prevent further and future 
complications. From systemic steroids to other 
immunosuppressive therapies including biologics, 
the treatment depended on multiple factors such as 
severity, location within the eye, patient preference, 
and speci�c diagnosis. The best treatment response 
for the ophthalmologic problem was the resolution of 
in�ammation, regaining of eye function and control 
of the autoimmune disease itself.

Prednisone use affects both the disease activity 
and duration of autoimmune disease. The higher 
the dosage of anti-in�ammatory medication, the 
faster and better is the control of disease activity 
that will likely shorten the duration of disease. The 
determinant therefore is still the disease activity itself 
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triggered by known factors that will determine how 
much prednisone will be given for optimum control 
towards disease remission.

The eye is a complex structure which re�ects 
dynamic processes in the body. Treatment of ocular 
in�ammation requires careful collaboration between 
specialists.

CONCLUSION

In this population, the ocular manifestations of 
autoimmune diseases remained at a low frequency 
similar to other studies. The importance of early 
recognition is signi�cant for proper treatment 
and management of this condition to lessen any 
related morbidity. It should be highlighted that 
despite the low frequency of these autoimmune-
related manifestations, great care and focus for 
these groups of patients remain vital as the eye in 
itself can be a window of any ongoing systemic or 

in�ammatory disease. Hence, close coordination 
between specialists is core in the success of disease 
management.

We recognize the limitations of this study such 
that it is greatly limited by the retrospective nature 
which was largely dependent on what was reported 
on the patient’s medical records. Hence, some data 
were missing from the records leading to exclusion 
of some patients. A prospective study wherein all 
possible risk factors are identi�ed and monitored is 
recommended to determine the likelihood of each 
risk factor to be present in the study interest group. 
Finally, the small number of patients included in 
the study may not be the best representation of the 
actual population of patients. A study including a 
bigger population with more inclusive years in the 
future is recommended.

Disclosure

The researchers claim no con�ict of interest.
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ABSTRACT

Rationale: Entrapment neuropathies are 
peripheral nerve disorders at speci�c anatomical 
locations. They may be caused by trauma in a 
manner of sprains or bone fracture, but it is often 
caused by repetitive insults or compression of nerves 
as they travel through a narrow anatomic space. 
Pregnancy and pre-existing comorbidities such as 
diabetes, obesity, cancer, or autoimmune diseases 
may also cause nerve entrapment.
Objective: To highlight the case of a 52-year-
old female developing right foot dysesthesia and 
weakness after continuous restraint strapping from 
her previous hospitalization.
Case: Here we have the case of a 52-year-old 
Filipino female consulted because of right foot 
dysesthesia, allodynia, and mild weakness. She had 
a history of bipolar disorder and recent onset of 
acute psychosis and overdosing with her irregularly 
taken maintenance olanzapine tablets. She was put 
on restraint strapping of the right lower limb in her 
one-week hospital stay. This resulted in developing 
restraint marks on her right ankle accompanied by 
dif�culty walking on heels and toes, spontaneous 
dysesthesia, and touch allodynia of her entire right 
foot. An electrodiagnosis yielded right lower limb 

focal neuropathies involving the right �bular nerve, 
right tibial nerve, right super�cial �bular, and right 
sural nerves. The prescribed amitriptyline and 
gabapentin for 6 months led to gradual improvement 
of neuropathic pain.
Discussion and Summary: Our case exempli�es 
focal limb neuropathies from entrapment due to 
restraint strapping. Electrodiagnostic con�rmation 
of neuropathies of the same limb sensory and 
motor nerves was mandated to corroborate clinical 
neuropathic pain and after ruling out other causes 
of entrapment neuropathies. Prolonged use of 
neuropathic pain medications were needed to attain 
relief in this present case. Restrictive strapping is 
an iatrogenic cause of entrapment neuropathy that 
is preventable, had there been proper medical 
attention applied.
Key words: Entrapment neuropathy, 
mononeuropathy, iatrogenic, nerve compression 
syndrome, restraints, focal neuropathy, case report

INTRODUCTION

Entrapment neuropathies, also known as nerve 
compression syndromes, are disorders affecting 
peripheral nerves that develop when they are 
compressed and restricted. It results from various 
causes such as trauma, injury, or overused activity. 
This condition is characterized by pain and/or 
loss of function of a nerve as a result of chronic 
compression. These nerves are compressed or 
entrapped at various regions of extremities, especially 
at “tunnel” regions, where they are predisposed to 
compression. Carpal tunnel syndrome is the most 
common entrapment neuropathy followed by cubital 
tunnel syndrome.[1]
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CASE PRESENTATION

Patient History

A 52-year-old Filipino female, single, and a 
diagnosed case of bipolar disorder, but of whom 
there were no comorbidities like diabetes mellitus 
and renal disease, presented at the emergency room 
due to acute psychosis and medicine overdosing 
(50 tablets of 10 mg olanzapine). In view of her 
psychotic episode, restlessness and agitation, she 
was put on continuous 4-point strapping restraints 
during her one week of hospital stay elsewhere. 
Within one week from hospital discharge, she 
complained of dysesthesia (pins and needles) over 
the dorsum and sole of the right foot. In addition, she 
also noted numbness but had touch allodynia over 
the dorsum of the same foot. She also complained 
mild weakness of the right foot upon walking.

Examination Findings

Focus was made on her affected right foot showing 
keloid formation but had no skin ulceration, 
discolored patches, purpuric lesions or temperature 
and nail changes (Figure 1). Blood panels that 
included hematologic and metabolic workups were 
found not yielding. There were no indications of an 

autoimmune disorder to potentially cause vasculitic 
neuropathy.[2] Electrodiagnostic tests along the four 
limbs showed focal neuropathies of the right �bular 
motor nerve, right tibial motor nerve, right sural, and 
right super�cial �bular nerves, but had no evidence 
of diffuse neuropathies or myopathy. The focal 
neuropathies mainly indicated axonopathies, in 
view of absent or reduced amplitudes of compound 
muscle and sensory evoked potentials (Table 1), yet 
had normal �ndings in the other nerves from the 
three limbs.

Treatment

The neuropathic pain (ie,. dysesthesia and allodynia 
of the right foot) of the patient gradually responded 
over a period of 6 months with combined treatment 
of amitriptyline 25 mg daily and gabapentin 900 
mg daily. 

DISCUSSION

Focal neuropathies arise from nerve entrapments, 
infections (eg, Hansen’s disease), vasculitis, nerve 
injuries, dysimmune disorders (eg, multifocal motor 
neuropathy), and even metabolic disorders (eg, 
diabetes mellitus). Early detection of neuropathy 
has a greater chance of reversing or slowing the 
progression if treated early. Repetitive injury or 
trauma to a nerve lead to microvascular changes, 
edema, and injury to the myelin sheath that aids in 
transmitting nerve signals.[3] Left unattended, motor 
and sensory nerve axonopathy could set in, and in 
which situation, treatment may become challenging 
or prolonged from clinical sequela (eg, neuropathic 
pain, numbness, and muscle weakness). Entrapment 
neuropathies are secondary to compression and/
or irritation of peripheral nerves as they pass 
through a narrow anatomical canal. Its etiology 
remains largely unknown with several known 
risk factors that predispose patients to develop 
entrapment neuropathies such as increased body 
mass index, occupational or physical causes, and 
predisposing comorbidities such as diabetes or 
hypothyroidism. Genetic predisposition is currently 
emerging as one of the strongest risk factors for 
entrapment neuropathies.[4] For this present case, 
focal limb entrapment neuropathies that involved 
motor and sensory nerves occurred following 
constrictive and continuous strapping for a period 

Figure 1: Figures A and B show the patient’s left ankle with no 
apparent restraint marks while Figures C and D show patient’s 
right ankle with keloid scars from constrictive strapping
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Table 1: Motor and Sensory Nerve Conduction Studies of the Case

Nerve Stimulus Recording LatOn (ms) Norm 
LatOn

B-PAmp (mv) Norm 
B-PAmp

CV (ms) Norm CV

L R L R L R

Fibular Ankle EDB 4.17 3.92 <4.9 ms 2.61 *1.94 >2.13 mV n/a n/a >42.7 m/s

Fib. Head 8.83 9.50 2.50 *1.24 >2.13 mV 45.0 43.0

Pop. Fos. 9.58 10.75 2.50 *1.22 >2.13 mV

Above Knee 11.08 11.25 2.53 *1.22 >2.13 mV

Tibial Ankle AH 4.92 4.50 <5.6 ms 9.35 *2.45 >6.5 mV n/a n/a >40 m/s

Pob. Fos. 10.42 15.92 8.41 0.36 63.6 27.2

Sup. 
Fibular

Lower leg Ankle 1.60 NR <5.3 ms 10.17 NR >5 uV 87.5 NR >39 m/s

1.63 NR <5.3 ms 11.46 NR >5 uV 85.7 NR >39 m/s

1.58 NR <5.3 ms 10.81 NR >5 uV 88.4 NR >39 m/s

1.62 NR <5.3 ms 10.11 NR >5 uV 86.6 NR >39 m/s

1.62 NR <5.3 ms 10.34 NR >5 uV 86.6 NR >39 m/s

Sural Mid calf Ankle 2.02 NR <4 ms 7.95 NR >5 uV 69.4 NR >39 m/s

2.03 NR <4 ms 7.17 NR >5 uV 68.9 NR >39 m/s

2.00 NR <4 ms 7.61 NR >5 uV 70.0 NR >39 m/s

2.00 NR <4 ms 9.14 NR >5 uV 70.0 NR >39 m/s

2.03 NR <4 ms 7.43 NR >5 uV 68.9 NR >39 m/s

Abbreviations: AH-abductor hallucis; B-PAamp-baseline to peak amplitude; CV-conduction velocity; EDB-extensor digitorum brevis; �b-�bular; 
L-left; LatOn-latency onset; ms-millisecond; mV-millivolts; Pop. Fos.-popliteal fossa; R-right

of one week. Electrodiagnosis con�rmed motor 
and sensory �bular nerve, tibial motor, and sural 
nerve axonopathies resulting from the entrapment. 
Constrictive strapping, in this present case, led 
to under-reported iatrogenic focal nerve injuries. 
This led to the patient developing dysesthesia 
(cutaneous symptoms characterized as electric 
and needle pins sensations) [5], touch allodynia 
(pain due to a stimulus which does not normally 
provoke pain) [6], and weakness of her right foot. 
Biochemical tests are done to determine possible 
metabolic or autoimmune causes, which in our 
patient revealed no signi�cant �ndings. By way 
of a case report example of limb entrapment 
neuropathy, posttraumatic saphenous nerve injury 
occurred due to scar tissue formation. Percutaneous 
neurolysis and fat grafting appeared to have 
addressed the clinical issues of the aforementioned 
case.[7] While it is true that one should address the 
underlying cause of the compression neuropathy 
[8], and as was apparent in this present case, it 
may also take a longer time to manage neuropathic 

pain. Amitriptyline and gabapentin were taken 
for 6 months alluding to the importance of longer 
use of medications to attain ef�cacy in our present 
case. Amitriptyline and gabapentin are highly 
recommended for neuropathic pain based on 
guidelines.[9, 10]

CONCLUSION

This present case highlights the occurrence of 
focal entrapment neuropathies involving sensory 
and motor nerves of a limb following constrictive 
strapping. Our case exempli�es a preventable type 
of entrapment neuropathy had there been a proper 
restraining method applied by medical personnel.

Consents and Declaration of competing interest

An Informed written consent was duly signed by the patient in 
the presence of senior author, Dr. Raymond Rosales. The Con-
sent included Case presentation, electrodiagnostic tests and 
Case reporting. No competing interest nor con�ict of interest 
were declared.
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This oration was delivered by the author during the 
annual discurso de apertura at the formal opening 
of the academic year 2021-2022 at the University 
of Santo Tomas last August 2, 2021. The discurso 
started as a Dominican Catholic tradition on July 16, 
1866 as an annual event.[1] The professor or dean 
assigned the preparation of this academic paper 
is appointed by the rector of the university a few 
months prior to the opening of each school year.[2] 

“And like the moon, we must go through 
phases of emptiness to feel full again.”

Anonymous

I believe in dreams. As far as my memory 
serves me, as a young girl, I dreamt of being 
in space as an astronaut, fascinated with the 
moon, the suit, huge aircrafts, and anti-gravity 
experiences. Once, though very short-lived, 
I dreamt of being a soldier in a war zone. I 
loved watching “Combat,” starring Vic Morrow 
and Rick Jason (some of you may relate). 
However, everything changed when I was 10 
years old when I got �xated on becoming a 
doctor, a neurosurgeon… my profession... my 
vocation… my true love.
I believe in life paths. The Lord led me to where 
I am today. Call it serendipity or destiny, but to 
this day, I still regard myself as a fortuitous, shy, 
and reluctant administrator. I have envisioned 
myself being an astronaut in space, a soldier 
on the battle�eld, a surgeon in the operating 
room, but never in my wildest dreams did I 
imagine myself where I am positioned today, 
taking this enormous amount of courage, 
leading a 150-year-old medical school in a 
VUCA world in the midst of a 21st century 
pandemic… and this is what I call my life-
path. I am equally blessed to have been given 
this opportunity to speak as the 153rd Orator 
at the Discurso de Apertura today during the 
opening of AY 2021-2022. I follow the path 
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of other illustrious speakers before me in this 
UST Catholic tradition that started on July 16, 
1866.

THE VUCA WORLD

Today, nearly 2,000 Thomasian medical students 
are dreaming of their own destinies and life paths, 
and to them, the UST Faculty of Medicine and 
Surgery (FMS) owes much as they will be our link to 
the future. As the story of the generations is shaped 
by the formative events that unfold during their times, 
the story of our medical students today is shaped by 
the ongoing COVID-19 pandemic.

As we draw our breaths in these globally 
unprecedented and immensely disruptive times, we 
are reminded of how VUCA (Volatility, Uncertainty, 
Complexity, and Ambiguity) in the future will 
inescapably persist in being. Yet, interestingly, 
VUCA is a military coinage, perhaps not the 
military of my youth wherein I imagined myself as 
a mere soldier, but one that I can now relate with 
as an administrator, the General, so to speak, of a 
150-year-old medical institution of higher education.

We are immersed in a VUCA world wherein 
volatility demands that we react with agility, 
uncertainty requires purpose-driven action, 
complexity urges us to adopt a dynamic mindset, 
and ambiguity challenges us to redirect our vision 
and mission. Eventually, I realized that the learnings 
wrought by the VUCA world undeniably push us 
to embrace more agile, �exible, and adaptive 
governance models so that we may deal with 
exponential transformation in medical education 
and beyond. The COVID-19 pandemic created 
fractures and �ssures in the medical education 
system. Everyone is caught in the midst of a perfect 
battle�eld as it unmasked the hidden fragilities of 
the system and vulnerabilities of all its stakeholders. 
The abrupt and urgent need to change triggered a 
shift of seismic proportion over a very short period 
of time.

As in all healing professions, Medicine is among 
the hardest hit. Our faculty staff are front liners 
battling their own personal stresses, fearful that they 
may be infected or transmit the infection to family 
and loved ones. We deal with patients suffering from 
COVID infections on a daily basis. An added stress 
is seeing colleagues succumbed to the dreaded 
disease.

VUCA and the Transformative Change in 
Medical School During the Pandemic

John Kotter, perhaps the most respected thinker when 
it comes to change leadership mentioned the need 
to create an urgency for change as the �rst step in 
his 8-step change model. Yet, the VUCA scenario 
bypassed this step and de�ned the speed of change 
that became the driving force of the FMS. We needed 
to recognize the uncertainties and inescapable 
force early on so that we may move relentlessly. We 
were plunged into a climate that left us gasping. 
Therefore, it was imperative to navigate assiduously, 
institute adaptive measures in the delivery of medical 
education during these transformative times, and 
become more future-equipped.

The elements of VUCA are not new and have 
been around for quite some time. Still, the COVID-19 
pandemic clearly escalated, intensi�ed, and 
protracted these elements, thus posing a clear and 
present danger to medical education. Therefore, 
its relevance has never been felt as much as it is 
today, and because of the environment that we are 
immersed in, there is a need to institute instantaneous 
change. One of the challenges that it presented was 
prioritizing our learners’ and staff’s safety, health, 
and wellness while ensuring integrity and continuity 
of the medical education process and generating 
uncompromised learning outcomes. The challenge 
of producing future doctors despite the current 
situation remains a daunting task. Several other 
overwhelming challenges we experienced mainly 
affected the delivery of instructions. Obstacles were 
related to delivery in the traditional format, the need 
to rapidly adapt to virtual platforms, and overcome 
economic repercussions. A surge in the number 
of cases affected the deployment of our clinical 
clerks for core clinical training. Data gathering for 
conducting research was likewise strained.

The Medical School as an Ecosystem Within the 
University Ecosystem

Sound pedagogical principles anchored on 
advanced educational technology are at the core 
of every higher education institution. The surge in 
COVID-19 cases forced an abrupt shift that affected 
workplace �uidity. All processes must instantly switch 
into digital spaces.

As part of the university ecosystem, the FMS 
bene�tted from the vision of past and present 
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university of�cials who had the foresight to invest in 
educational media and technology, the Blackboard 
LMS, and the human resources to support it back 
in 2003. The Rapid eLearning Training Programs 
instituted by the university since 2012 retooled our 
education workforce even before the pandemic, thus 
allowing the medical school and all faculties and 
colleges to successfully and seamlessly navigate into 
the fully online mode of instructions posed by the 
pandemic. Despite the unexpected impositions of 
lockdowns, we were able to anchor technological 
solutions to ensure continuity of education. The 
Of�ce of the Vice-Rector for Academic Affairs, the 
Center for Innovative Teaching and Educational 
Delivery, or the (CITED) and the pedagogical leads, 
the UST Technology Center and the Exemplary 
League of Innovative Thomasian Educators (ELITE) 
that comprised the e-learning specialists of the 
university deployed to the various faculties and 
colleges mustered pedagogy-driven and technology-
driven trainings through the Enriched Virtual Mode 
of Instruction (EMV) and the Teaching and Innovation 
Goals for E-learning Redesign or the (TIGER) 
Training at the UST Cloud Campus that became the 
cornerstone, the rock upon which the weight of the 
entire educational structure at UST rests.

Embracing the New Normal

As we braved the challenges of coexisting with the 
pandemic, we embraced the new normal, focused 
on identifying and addressing the most important 

issues at hand. It made us zero in on innovation, 
resilience, and perseverance more than what we 
have done at any other time. It provided us with the 
environment to reimagine – engage on what works 
and abandon what doesn’t. But there was no path 
to follow and that was the struggle, a trial-and-error 
experience, a hit and miss scorecard leading to 
what can be the footprint of medical education in 
the new normal.

Our clinical clerkship is by far the most affected. 
What is supposed to be a 12-month hospital 
rotation turned into a virtual clerkship experience. 
As a team, the FMS employed a project-plan-
practice approach and ventured into risks by 
adopting the double loop approach to learning. 
Double-loop learning as a concept and process 
developed by Chris Argyris and Donald Schon 
(1978) is different from single-loop learning, 
which involves changing methods and improving 
ef�ciency to obtain established objectives (ie, 
“doing things right”). Through double-loop 
learning, the team challenged their long-held 
beliefs and assumptions and changed objectives 
themselves (ie, “doing the right things”). In the 
�rst loop – it meant to harness critical thinking 
and decision-making processes through case 
history-taking, virtual PE to arrive at the best 
possible diagnosis; and in the second loop, which 
was expected to supplement and strengthen the 
learnings from the �rst loop, �exibility in learning 
was introduced through virtual and actual skills 
laboratory, and simulation, while adhering to 
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and remaining fully compliant with minimum 
requirements set by the Commission on Higher 
Education. Several innovative strategies to 
address the challenges were instituted; allow me 
to share some of them with you.

Virtual patient encounters

During history-taking and physical examination 
facilitated by technology, students formulated the 
correct clinical diagnoses and created appropriate 
management plans. The virtual encounters facilitated 
proper decorum and communication skills with 
actual patients.

Telemedicine as the new normal

Future doctors learned web side manners to triage 
patients based on speci�c needs. Bringing the clinic 
right into the patient’s own home to mitigate disease 
transmission.

Telemedicine in the Community

We continued to break barriers to access of care via 
telemedicine services with 33 partner communities 
in the midst of the pandemic. Virtual home visits 
to chronically ill individuals through assistance by 
community workers. Exercise of social accountability 
carried out through advocacy capstone projects 
and enhancement of primary care interventions and 
communication skills via Objective Structured Clinical 
Examination on health education counseling, role-
playing on breastfeeding counseling, and introduction 
of public health interventions. During the pandemic, 
we have completed 115 community advocacy 
projects - on health, inclusive education and literacy, 
spiritual enrichment, and environmental health.

Virtual Clinical Rounds

The pandemic threatened to topple down another 
tradition in the �eld of medicine, the medical rounds. 
Medical rounds comprise the signature pedagogy in 
medicine, a form or style of teaching and instruction 
that is common to the specialties of medical 
profession. Often cutting across individual courses 
and institutions, signature pedagogies help students 
build  “habits of mind” that allow them to think and 
act in the same manner as the experts in the �eld, 

insofar as it seeks to hone students’ inductive and 
deductive analytical skills.

Hence, the simulated medical rounds were 
conceptualized using the constructivist approach, 
which asserts that people construct their own 
understanding and knowledge of the world 
through experiencing things and re�ecting on those 
experiences. Medical clerks in cardiology rotation 
experienced daily rounds using simulated patients 
wherein they experienced writing daily Subjective, 
Objective, Assessment, and Plan or the SOAP notes 
based on progressive disclosures of the patients’ 
signs and symptoms, including analysis of laboratory 
results, interpretations of ECGs, and giving rationale 
pharmacological and non-pharmacological regimens. 
The faculty assigned for the day gave the debrie�ng. 
The medical clerks then wrote their re�ections about 
the experience in the virtual cardiology ward.

Research

Research generation has remained the 
fundamental metric underpinning the performance 
of all medical schools. Our senior medical students 
generated an average of 100 scienti�c research 
articles last year alone. The designs of the different 
researches have been adapted to the exigencies 
of time: scoping reviews, systematic reviews and 
meta-analysis; translation and validation studies of 
research instruments; and qualitative studies that 
were amenable to online focus group discussions 
in clinical epidemiology and preventive medicine; 
and educational studies based on ongoing 
educational interventions, as well as, various 
clinical topics in specialties and subspecialties 
of medicine and surgery are just some of the 
adaptations that were undertaken at the height of 
the pandemic. The annual clinical clerks research 
paper presentation pushed through via the virtual 
platform.

Virtual Skills Assessment

Virtual evaluation of clinical skills was done through 
Direct Observation of Procedural Skills (DOPS) and 
Objective Structured Clinical Examination (OSCE) 
including communication and professional conduct 
while role playing with household members as 
“patients”. Students’ ingenuities are tapped as they 
are strongly encouraged to innovate.
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The ePortfolio

The ePortfolio is a learning and assessment tool of 
21 st century skills. It allows the student to: organize, 
save, document, publish, and digitally share his 
work as an accurate assessment tool. Developmental 
in nature, it shows the levels of individual progress 
in learning over time periods (documents of the 
learning journey of students that may include a 
personal re�ection that cannot be documented in 
traditional assessment methods). It is an objective 
evaluation tool that will enable the faculty to carry out 
a continuous, objective, and accurate assessment of 
authentic skills, and can be relied upon to evaluate 
performance according to quality standards. The 
ePortfolio is concerned with assessing all aspects of 
the learner with several tools included in the �le and 
provides an opportunity for improved performance 
and adaptability. Moreover, it contributes to the 
development of personal skills and experiences of 
both the faculty and learner.

Online Oral Revalida

The COVID-19 pandemic threatened to topple down 
a 144-year-old valuable academic tradition of the 
FMS. Not even war, nor any crisis has ever prevented 
the discharge and execution of this exercise since 
1877. As academic leaders, we must harness the 
collective wisdom of all the faculty and come up with 
a strategic alternative to this culminating academic 
exercise.

The logistical challenge of the Revalida has been 
present since the in-person setting. Converting it 
to virtual needs re-imagination of how this can 
be delivered in a seamless and valid manner 
considering the resources and pro�ciency of both 
faculty and students. Staging the fully Online Oral 
Revalida was like an orchestra, that required 
close seamless collaboration of several of�ces and 
departments in the midst of uncertain times while we 
only project, plan, and prepare virtually. The �rst 
challenge is getting everyone on the same page with 
both old and new faculty, novice, and advanced 
users of technology. Varying degrees of technology 
adoption, resistance, and infrastructure problems 
make the deployment a logistical nightmare. To 
date, we have successfully launched two Online 
Revalidas. Motivating, educating, and training every 
participant in this noble exercise is a feat of its own.

In 2020 and now 2021, there were 447 and 483 
graduating medical candidates respectively, who 
underwent the Online Revalida with 240 faculty 
members that comprised 148 and 161, 3-member 
tribunals. There were 150 and 180 clinical cases 
prepared by eight departments namely: Internal 
Medicine, Surgery, Obstetrics and Gynecology, 
Pediatrics, Otorhinolaryngology, Ophthalmology, 
Dermatology, and Family Medicine, and these cases 
were submitted to and meticulously reviewed by the 
Department of Medical Education. The Blackboard 
Learning Management System coupled with the 
Google productivity suite both under the UST Cloud 
Campus System allowed for a virtual convergence 
of the faculty and students. The COVID-19 pandemic 
created an auspicious opportunity to innovate a 
century-old academic assessment tradition utilizing 
a critical and �exible approach, timely and adaptive 
strategy, and the value of collaborative effort and 
creativity is of great importance.

Resumption of Face-to-Face Clerkship

Behind the successful transition and being one 
of the �rst medical schools granted authority to 
conduct clinical clerkship thus paving the way for 
other medical and allied health programs to follow 
suit, were grueling “seems - like - forever” behind 
the scenes months of thoughtful, tedious, meticulous 
planning, preparations, and dry runs to allow a safe 
re-engagement of our clinical clerks using innovative 
strategies for teaching and learning (TL). It may 
seem so simple, especially to those who only see 
the seamless �nished product of this one colossal 
task. Reliving the journey makes me palpitate but the 
decision to take the calibrated risk and proceed with 
the giant leap is something we shall never regret. 
Creation of clinical rotations, clerkship guidelines, 
health, and safety protocol, retro�tting of facilities, 
endless documentary requirements, application, and 
evaluation procedures and securing approvals from 
Local Government Unit (LGU), Department of Health 
Inter-Agency Task Force (DOH-IATF), Commission on 
Higher Education (CHED) to painstakingly sourcing 
vaccines for the clinical clerks as early as possible 
and preparation of contingency plans were all 
a product of team collaboration among the FMS, 
Of�ce of the Vice-Rector for Academic Affairs, 
Of�ce of the Vice-Rector for Finance, Of�ce of 
the Secretary-General, UST Health Service, Santo 
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Tomas e-Service Providers (STEPs), Of�ce of Public 
Affairs, Security Of�ce, UST Hospital, and Facilities 
and Management Of�ce. The FMS cannot thank you 
all enough for the full support you have given us. 
With this, the FMS is now the benchmark of other 
medical schools that intend to resume limited face-
to-face clerkship.

Continuing Medical Education

Our of�ce for Continuing Medical Education 
continues to host numerous local and international 
webinars, postgraduate courses, and special 
memorial lectures all in celebration of our 150th year 
even at the height of the pandemic. The USTMed150 
Webinar Series is a series of 150 regular online 
lectures or panel discussions featuring esteemed 
alumni here and abroad to talk about topics of 
their expertise in their respective �eld or specialty, 
as well as topics regarding their passion and life 
outside of medicine. This USTMed150 webinar 
series will serve as a prelude to the sesquicentennial 
celebration’s culminating activity, the “Summit of 
Thomasian Global Health Leaders”.

Strengthening Inner Qualities as  
Change Leaders

As physician leaders, we tread two spheres. As 
physicians committed to compassionate patient care, 
we spend most years of our lives practicing and 
re�ning our clinical specialty. Competent leadership 
is a particular discipline that exceedingly varies 
from clinical competencies of which physicians 
devote so much time to acquire. There are speci�c 
skills and adeptness developed and harnessed 
in our traditional medical training that leaves out 
opportunities for learning leadership competencies.

Mindfulness is such an important component of 
leadership competency. As a neurosurgeon, I know 
how our brain works… persistent ‘mindfulness,’ to 
be ready to shift and adapt to the set of speci�c 
operating principles of the clinical and organizational 
milieu. Mindfulness leads to the strengthening of 
inner qualities as a change leader. Thus, building 
individual resilience.

Then comes the disruptive change and being 
plunged into the current pandemic situation, thus 
confronted with incessant paradoxes and strains that 
make decision-making a labyrinth of what-ifs. Thrown 

in a circumstance where we must strike a balance 
between deliberate immediate actions and short- to 
medium-term judicious endeavors, we realized that 
long-term future planning cannot be achieved, given 
the current predicament. As we engaged in so much 
innovation to strive for normalcy, we learned that 
one innovative strategy would transform and lead 
to another; thus, moving us farther away from the 
conventional. And as we provide optimal solutions to 
the disruptions brought by the pandemic to medical 
education, we �nd ourselves in a scuf�e to resolve 
between optimizing merits while streamlining costs. 
Perhaps the pivotal insights I gained from this crisis 
is a people-centered leadership that focused on the 
soft skills of leadership, ie, adaptive innovation, 
team coalition, and interdependence.

Fostering the Right Conditions to  
Create Inclusivity

As a subsystem of the university, the FMS has the 
technology and infrastructure, and human resources 
provided by educational media and technology 
experts to support the creation of online course sites 
in our blackboard learning management systems. 
However, we also acknowledged that we needed 
to support the faculty, learners, and families during 
these pandemic times. Not all of them have the 
same access to information and communication 
technologies (ICTs), which vary greatly across 
different areas of the country.

Therefore, we supported the model proposed 
by Daniel Stanford, author of the “Bandwidth 
Immediacy Matrix,” which suggests that instructors 
use low-bandwidth tools that nevertheless lend 
themselves to a sense of immediacy like collaborative 
documents and group chat. Zoom eventually 
became synonymous with synchronous learning – 
a virtual classroom that goes beyond geographical 
boundaries and enables learning beyond the 
traditional model. Zoom has afforded the university 
and the FMS �exibility to continue teaching and 
enable learners to engage in online education. For the 
most vulnerable students with unstable connections 
who might not have access to synchronized digital 
learning activities, the recordings of the lecture and 
pdf �les of PowerPoint presentations are uploaded 
in the course sites. Asynchronous activities are given 
to complement the “live” sessions. Other modes of 
communication using SMS, FB Messenger, and 
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Viber, are also utilized for immediate response and 
feedback.

Building Individual Resilience

In these challenging times posed by unprecedented 
global public health emergency, medical educators 
are responsible for medical undergraduates, 
postgraduate interns, trainees, and clinicians 
throughout the professional lifecycle, ie, 
undergraduate, graduate education, and continuing 
professional development.

The medical students and faculty staff faced 
signi�cant health risks and concomitant stress, fear, 
decreased sense of control, and uncertainty. Early on, 
we were cognizant that a deleterious impact on both 
physical and mental health could result, especially 
for our faculty staff, who had the added burden to 
work shifts in the hospitals to care for COVID-19 
patients. Changes in governmental policies and 
hospital protocols for healthcare professionals and 
disruption of educational formats and requirements 
for trainees took place.

At all stages of their professional lifecycle, our 
medical faculty staff had to deal with the dif�cult 
anxiety-provoking realities of this public health 
crisis. Members of our faculty staff are frontline 
healthcare professionals involved in caring for 
many seriously ill patients. Moral distress, including 
dif�cult care decisions, personal health risk, and/
or potential risk of transmitting the infection to one’s 
family, posed a signi�cant burden to their mental 
health. Moreover, they are faced with the realities 
of colleagues who succumbed to the infection. 
Educational disruptions created signi�cant anxiety 
for medical clerks about completing requirements 
and achieving competencies before graduation. 
Signi�cant �nancial burden confronted several 
of our students and staff that we literally solicited 
from generous sources in order to bridge the 
�nancial gaps.

Within this, the crisis created an imperative 
for medical faculty staff to strengthen their own 
coping skills while supporting students’ well-being 
through adaptive �exibility for curriculum innovation 
and culturally sensitive resilience and well-being 
interventions. Strategies to optimize resilience and 
wellbeing with an integrative resilience approach 
of individual, learning environment, organization, 
and system factors were instituted. Townhall and 

numerous pocket meetings were called to address 
problems and provide immediate solutions.

Harnessing Collective Energy

Sensemaking is a critical leadership skill wherein 
educators structure their own understanding of an 
ambiguous situation. As a cognitive process, it 
aims at educators’ understanding of unfamiliar or 
unexpected situations that may arise in an institution. 
With the reinvention of the educational platform 
caused by the COVID-19 pandemic, sensemaking 
becomes vital for educators to comprehend the 
situation to frame signi�cant actions in response to 
the dilemmas this new educational ecosystem has 
posed.

Involvement of the FMS in this immense effort to 
innovate and eventually change is NOT the sole 
responsibility of its leader. We have identi�ed 
and acknowledged each and everyone’s strength 
and accountability, thus becoming an all-member 
engagement. This is the true essence of transformative 
change which is critical and highly participatory in the 
process. The FMS needed to shift mainly to a culture 
of teamwork, creativity, and innovation entailing a 
high level of commitment and skills collaboration. 
This is all about appreciating interdependence. This 
does not solely involve cerebral participation but 
engages the heart, our deep aspirations as well, 
activating not only the power of collective purpose 
but inviting to greater compassion.

Despite the seemingly insurmountable challenges, 
we are optimistic that we shall emerge as victors 
in this race. FMS’s successful transition is never a 
singular achievement of its leadership but rather 
a collective one. I believe in modeling sel�ess 
leadership as well as collective leadership as it is 
the path to sustainability. Transformative leadership 
is collective. Ultimately, the culture of organizational 
resilience and agility that we have gained becomes 
the bedrock of all our successful endeavors.

An Eye into the Future

The UST FMS offers an innovative preparatory path 
to the degree of Doctor of Medicine, the Learning-
Enhanced Accelerated Program for Medicine, or 
simply, LEAPMed, is our response to the growing 
number of preparatory years for medicine 
brought about by the K to 12 program. This is the 
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contribution of university to the increasing demand 
for medical human resources in the country. Offered 
only to academically exceptional students who are 
committed to proceeding to medicine proper, we 
have graduated our �rst class of 76, all of them with 
Latin honors.

The Organ Donation Innovative Strategies for 
Southeast Asia (ODISSeA) project is a specialized 
postgraduate certi�cate program in organ donation. 
We are one of only eight southeast Asian bene�ciary 
universities, pioneers in offering a training program 
for transplant specialists designed by the University 
of Barcelona, the only academic institution offering 
a master’s program in organ donation in Europe. 
This certi�cate program is highly endorsed by 
the Department of Health among its hospitals, as 
well as in accredited private hospitals involved in 
transplantation, as it is directed towards its goal of 
improving transplantation rates and outcomes in the 
country, consistent with the Philippine health agenda.

Our Center for Pain Medicine and Thomasian 
Audiologists continued to be the prime movers in 
pain medicine and assisting Government Hearing 
Health and Prevention of Deafness Program through 
pioneering research, technical assistance, and 
capacity building activities. We have a 100% 
employment rate, 40% locally and 60% overseas.

The UST FMS did not miss the opportunity to 
capitalize on our 150 years’ history of quality 
medical education to partner with The Nuf�eld 
Centre for International Health and Development 
at the University of Leeds for our Master in Public 
Health International Program through the British 
Council and Commission on Higher Education 
collaborative project, Joint Development of Niche 
Programmes through Philippine-UK Linkages. 
Recently, our MPH I is one of only seven chosen Phil 
HEIs to be given scholarship grants in 2022 by the 
Access and Competitiveness through International 
Higher Education or the ACT-IHE in partnership with 
the Commission on Higher Education.

The Journal of Medicine, UST (JMUST) is the 
reinvented scholarly publication of the UST FMS 
as it brings “light” to the generation of promising 
young Thomasian researchers who again have been 
blessed with the “voice” to be heard and a “venue” 
to be read. This tool for timely dissemination and 
assimilation of research-based discoveries shall 
continue the tradition of excellence in medical 
education and research in partnership with the 

USTH. JMUST is in the one-last step to SCOPUS but 
we are already at Repositories and Registries now 
of: CrossRef-CitedBy (w/ our DOI-Digital Object 
Identi�er-for individual Author ownership), Western 
Paci�c Regional Index Medicus (WPRIM), HERDIN 
Plus, ResearchGate, Google Scholar, and Semantic 
Scholar.

The FMS, being the �rst in Asia to integrate 
ultrasound in the medical curriculum, whose vision 
is for ultrasound, is regarded as the stethoscope 
of the future, to be used to its full potential and for 
every medical student to have this handheld tool in 
their pockets. We shall soon launch our USTFMS 
PoCUS (Point of Care Ultrasound) Training Institute, 
which will equip the 21st-century physicians in the 
country with relevant skills to respond to the evolving 
global health care needs and enable them to deliver 
service of greater worth. This is an enterprise that 
merges transformative education and the merits of 
this valuable tool that effectively impacts patient 
service at the point of care. We also envision this 
to be an avenue for interprofessional education and 
collaboration among health allied programs.

Very recently, through the initiative of the FMS, 
the university has forged an auspicious alliance with 
the local government by making the university an 
of�cial vaccination site for the city of Manila. We 
envisioned this to be the impetus of a strong and 
lasting partnership, and a model of a government-
private engagement in the trust of community 
service and social accountability. This will open 
new doors for further collaboration, especially in 
medicine and health allied disciplines. As part of 
social responsibility, our faculty and clinical clerks 
are now serving as volunteer vaccinators and 
clinical screeners in UST and other vaccination sites, 
inculcating the virtue of service to others before self, 
most especially during these challenging times. This is 
the university and the FMS’s contribution to humanity 
as we do our share in �ghting this pandemic.

Our heartfelt gratitude and credit go to our 
benevolent university of�cials for believing in us 
and sharing the dream. One of our two landmark 
projects, the redevelopment of the rear portion of St. 
Martin de Porres building is nearing completion. This 
will de�nitely complement the teaching and learning 
environment of the 21st century medical education. 
We owe the university, tremendous funding of our 
digital marketing campaign which is the �rst among 
medical schools in the country and is currently being 
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deployed. No Philippine medical school is privileged 
to have a 150-year foundation anniversary and 
taking off from this opportunity, this pioneering 
project uses the FMS sesquicentennial celebration 
as the pivot of this social media intervention. It is 
envisioned that this bold endeavor will continue to 
build, nurture, and engage all our stakeholders, 
especially our alumni and other partners as we 
continue to be the trailblazer not only in the country 
but also in the region and perhaps in the world. 
Gratitude turns what we have into enough, and for 
every grateful heart, proof that we can turn a vision 
into fruition and bring a dream into reality.

Simulation as a tool for teaching and learning is a 
cornerstone of any outcomes-based mindset. Today, 
top-performing medical schools worldwide have 
long embraced simulation to amplify real patient 
experiences in the �rst few years of healthcare 
education. The Sts. Cosmas and Damian Simulation 
and Research facility aims to strengthen the interface 
between medical education and actual clinical 
practice of our medical learners and assure ethical 
and compassionate patient care and the safety of 
both the patient and healthcare provider. This second 
landmark project is a milestone and a dream come 
true that will usher and herald us to a future that 
will perpetuate the Thomasian brand of excellence 
in medicine over the next 150 years and beyond.

Allow me to give credit to every person who 
supported us and appreciate every Thomasian 
alumnus who shared and believed in this dream, 
being steadfast in their commitment, sharing their 

lifelong blessings, unfaltering in their support and 
magnanimity for the advancement and furtherance 
of Thomasian medical education to keep us at par 
with the world’s best.

As we chart the direction of our medical school 
in the years following our 150th foundation, we are 
driven by the principles and philosophy of the great 
Thomasian imprint, which espouses competence, 
commitment, and compassion in the pursuit of a 
legacy that we can live and later leave. There is 
nothing predetermined about the history of human 
existence because new trajectories are made when 
we challenge the status quo. This is the essence of 
the sesquicentennial spirit that we all took to heart.

Allow me to read an excerpt from my 
Commencement Ceremonies Message to our UST 
Medicine Class of 2021 - “ … Every person’s life is 
blessed with victories and strengthened by defeats. 
What makes life truly worth living may not necessarily 
reside in the days we found glory and triumph, but 
rather in the struggles we overcame to sustain and 
survive. The years of formative medical schooling 
have been de�ned by your own set of personal 
struggles and challenges. This pandemic did not 
make things easier. In fact, it did the opposite. Living 
in it and though it has been one constant challenge 
that every man must confront and accept. It is not 
easy, but it can be done. It is not simple, but it is 
possible. Remember that nobody is without troubles 
and genuine challenges. The fact is, that it is not 
obvious because we seldom advertise our innermost 
woes and heartaches. But do know, that no one 
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escapes challenges, not even the purest of hearts 
with the purest intentions, survived life without the 
scars of �ercely fought battles. But you should not 
fear challenges. They must be experienced to �nd 
meaning in what we value in life. They must be lived 
through, so we can validate the impermanence of 
its impact. They must be surmounted to prove that 
challenges only become obstacles when we bow to 
it. Face the challenges that will come your way and 
do not make them rule your days. Look at them as 
opportunities to be better, brighter, and bolder and 
see their dark side and dif�cult lessons of obstacles, 
as vessels that shine the greatest gems of light … ”

The ground is shifting beneath us and change is 
ongoing. But even so, our foundation at the UST 
FMS is solid, built upon the age-old ideals of our 
illustrious predecessors of some 150 years. I dare 
say, we are fortunate that we are living through 
this historic change! Today we are not just living 
history; instead, we are shaping it… fostering 

innovation in Philippine medical education, so 
that future Filipino Thomasian physicians will be 
better prepared for the realities of healthcare in the 
21st century. The FMS remains unstoppable and 
will continue to be the epitome of excellence in 
medical education.

The COVID pandemic threatened to topple us 
in many ways, but with our indomitable spirit, we 
prevailed.”

Let me end with this quote from Colin Kaepernick, 
an American civil rights activist, and former football 
quarterback… “Don’t Ask If Your Dreams Are Crazy; 
Ask If They’re Crazy Enough.”

Dedicated to all the past, present, and future 
Thomasian medical educators, guardians of the 
healing profession, and caretakers of the Philippine 
healthcare system.
Thank you.
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