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Editorial

SCIENTIFIC PUBLISHING: VITAL FOR PUBLIC
HEALTH AND AUTHORS

What happens when you, the potential authors of sci-
enti ¢ research study, decide not to write and submit
your ndings for peer review publication? Nothing.

f

of discipline. Naturally, recognition of your expertise
also bene ts your sponsoring organizations which
can then expand and strengthen their institutional
research partnerships and funding sources from all
over the world.

JMUST exists because it values deeply the cause

That *nothingZ joins the countless invisible romantic and interest of public health through publishing. We

mountains of lost learnings and the trash of obsoles-

cence. The vital interest of public health is not served,
and you lose the chance to contribute to the advance-
ment of scienti ¢ learning and to your consequent

professional development. Even with thought, discus-

sion, lab or eld work and analysis, if not written or
published, it is still nothing, nonexistent.

There is no wish to stress you or anyone with the
aphorism <Publish or Perish.Z No one is perishing
here other than the currency of latest data ndings
and potential valuable insights. When study ndings
are not published, the evidence generated cannot be
literally eseen!Z How can other researchers build on
that unpublished evidence?

To advance the science and practice of public
health, you need to write and publish your ndings
and insights. Positive and negative outcomes are
equally important. You build on the knowledge of
others and add your own perspective. Sharing new
methods, applications, and results promote scientic
learning. After all, arenet you and we, in our chosen
space of promoting healthy populations?

Research and publication enhance your training,
clinical care, and also teaching. On top of that, as
successfully published authors with now eperpetu-
alizedZ names in the eld, your peer-reviewed ar-
ticles raise your credibility as experts in your areas

Journal of Medicine, UST2020 , 4, 1; doi: 10.35460/2546-1621.V4l1.editorial

enjoin you to write, publish, and be instruments of
sharing knowledge to protect and improve general
health. With dedicated authoring and publishing
technology platforms that JIMUST has, the effort of
writing and publishing is less daunting and even
friendly.

Coronavirus at Manilass doorstep notwithstand-
ing, JMUST releases our latest issues. We have six
research articles, one protocol for systematic review
and one news article.

Our editorial team and peer reviewers worked
hard as usual, dedicating time and space in their
busy schedules to get this issue out on time.

Keep Safe everyone!

Open Access This article is licensed under a
By Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give ap-
propriate credit to the original author(s) and the source, provide
a link to the Creative Commons license, and indicate if changes
were made. The images or other third party material in this arti-
cle are included in the articless Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is
not included in the articless 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
http://creativecommons.org/licenses/by/4.0/.

http://www.jmust.org
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The P-A-I-N-S Typology of
Health Literacy Perspectives
Among Filipino Chronic
Non-Malignant Pain

Sufferers:
A Q Methodology Study

f

Maria Minerva P. Calimag, MD, PhD

ABSTRACT

Introduction:  Pain is an unpleasant sensory and
emotional experience associated with actual or po-
tential tissue damage, or described in terms of such
damage (IASP). Acute pain is a positive experience
that performs a survival function. However, when
the pain becomes chronic, these rst accounts are
generally found wanting and are often replaced by
more biomedical accounts of illness and cure. As a
culturally-invested construct and a private sensation
that cannot be reduced by objecti cation, this paper
proposes to segment the health literacy perspectives
in the eyes of the Filipino chronic non-malignant pain
sufferer through the lens of the social constructionist
theory. The intent is to explore the extent to which
such domains require a rethinking of the health-
care professionalse approach to the management of
Filipino patients with chronic pain.

Methodology: Q-methodology is the primary de-
sign used in this study. It combines the objectivity
of quantitative approach with the essence of human
experiences as explored in qualitative studies. The
participants (P-sample) were 30 subjects gathered
by a purposive sample of participants with chronic

Maria Minerva P. Calimag
mpcalimag@ust.edu.ph

Faculty of Medicine and Surgery, University of Santo
Tomas, Manila, Philippines

Journal of Medicine, UST2020 , 4, 1; doi: 10.35460/2546-1621.2020-0008

pain. They were asked to arrange 33 statements
(Q-sample), derived from literature, in the Q-sort ta-
ble based on their degree of agreement, which was
then further explicated in the post-sort interviews.
The results were then subjected to by-person factor
analysis with Varimax rotation using the PQ method
version 2.11.

Results and Discussion: This paper evolves the
P-A-I-N-S Typology of Health Literacy Perspectives
Among Filipino Chronic Pain Sufferers. The PASSIVE
perspective resonates with mere acceptance and
thoughts of self-efcacy but very minimal self-man-
agement behavior. The ACTIVE perspective rects
moderate self-efcacy and self-management skills
moderated by acceptance of their chronic pain
condition. The INFORMED perspective shows a ten-
dency towards self-management behaviors to con-
trol their pain through the use of the internet. The
NEGATIVE perspective (Prde B) shows a highly
catastrophizing attitude towards their pain with min-
imal acceptance and self-efcacy skills. Their con-
sensus statements revealed a SPIRITUAL stance that
allows them to take on and bear their pains silently,
yet allowing them to carry on with their activities of
daily living, thus living through their chronic pain
experience while fostering a balance between hope
and resignation.

Conclusion: This typology of Filipino chronic pain
patients according to speci ¢ health literacy domains
of catastrophizing, acceptance, self-efcacy, and

http://www.jmust.org
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self-management contributes to knowledge about the
continuum of care that should be afforded by these
patients. A patientes type should be considered as a
dynamic starting point, so interventions can be insti-
tuted to move them from the catastrophizing to the
self-management end of the spectrum.

Keywords:  Filipino, Chronic Non-malignant Pain,
Health Literacy, Q methodology

INTRODUCTION

Pain is an unpleasant sensory and emotional ex-
perience associated with actual or potential tissue
damage, or described in terms of such damage
(IASP). Acute pain is a positive experience that
performs a survival function to promote behavior
aimed at avoidance from actual or potential harm.
[1] However, pain as described also depicts two
negative characteristics: rst, that of an interruptive
and unpleasant experience [2,3] and second, that
of progression to chroni cation when it persists long
after its survival value is spent. Aldrich & Eccleston
[4] derived a social constructionist analysis of acute
pain (ie, short-lived) such as pain as malfunction;
pain as self-growth; pain as spiritual growth; pain
as an alien invasion; pain as coping and control;
pain as abuse; pain as homeostatic mechanism; and
pain as power. However, when the pain becomes
chronic (ie, long-lasting), these rst accounts are
generally found wanting and are often replaced by
more biomedical accounts of illness and cure.[5,6]
When a person has pain that is chronic, the search
for cure and meaning is intensi ed and can come to
dominate. [7, 8]. Sooner or later the person with a
chronic condition will be confronted with a discourse
of adaptation and will be asked to contemplate ac-
ceptance of a life with pain.[9] Although the idea of
living a full life despite chronic pain is common in
therapeutic domains, it is counter-intuitive, especially
for the chronic pain sufferers who are struggling to
make sense of their experience.[10]

Health literacy (HL) is dened eas the cognitive
and social skills which determine the motivation and
ability of individuals to gain access to, understand,
and use information in ways which promote and
maintain good health.Z[11]

The international discussion over health literacy
often leans on the levels of health literacy created by

Don Nutbeam [12]: basic/functional health literacy,
communicative/interactive health literacy, and criti-
cal health literacy.[13-15] The lowest level of health
literacy means that people know about health risks
and health services.[16,17]

The goal of communicative health literacy is to
provide an individual with the ability to function in-
dependently, with increased motivation and self-con-

dence. The action aims at bene tting the individual
human being. The societal benets come from the
in uence on social norms and increased group ac-
tivity.[16,18]

Stewart, et al. [19] have suggested that health
literacy could be expanded to cover also social, cul-
tural, and environmental dimensions. Critical health
literacy aims at personal and communal empower-
ment. It strengthens peopless persistence in times of
facing social and economic trouble. People with crit-
ical health literacy can change general and organ-
izational practices related to health and communi-
cate with leaders and politicians to realize changes
they consider important. Health literacy that is ac-
quired early in life affects health positively during
the whole lifespan.[20]

Brey, et al. [21] de ned health literacy as the
ability to search, interpret, and understand basic in-
formation about health and use the information to
promote health. They divided individuals according
to their information-seeking approaches to health
literacy into four types: the critical thinker who stud-
ies the health problem and creates a solution; the
responsible citizen who values his responsibility to
maintain the community healthy, safe, and free from
fear; the life-long learner who recognizes the need
to use information about health during his or her
whole life; and the ef cient communicator who ef-
fectively expresses and shares his beliefs, ideas, and
information about health to others.

The IMB model [20] recognizes three constructs,,
information, motivation, and behavioral skills,
needed to engage in given health behavior, as
speci ¢ individual determinants of behavior and
behavioral change.[21]

Pain is a culturally invested construct and a pri-
vate sensation that cannot be reduced by objecti-
cation. This paper proposes to segment the health
literacy perspectives in the eyes of the Filipino chron-
ic non-malignant pain sufferer through the lens of
the social constructionism theory [22,23] and the
IMB model.[20] The intent is to explore the extent



396

The P-A-1-N-S Typology of Health Literacy Perspectives

Figure 1.

to which such domains require a rethinking of the
healthcare professionalse approach to the manage-
ment of Filipino patients with chronic pain.

METHODOLOGY

Research Design

The Q methodology is an approach to understand-
ing subjectivity that combines qualitative and quan-
titative techniques.[26] Originally developed in the
1930s, it allows for a systematic investigation into
the viewpoints or perspectives of the participants in
the study.[27] Q is a semi-qualitative methodology to
identify typologies of perspectives. It is appropriate to
address guestions concerning diverse viewpoints, plu-
rality of discourses, or participation processes across
disciplines. The perspectives are interpreted based on
the rankings of a set of statements. These rankings are
analyzed using multivariate data reduction techniques
in order to nd similarities between respondents.

Participants

A purposive sample of participants was assembled
with the following inclusion/exclusion criteria: chron-
ic pain of at least 3 months duration, age between
18 and 65 years, and no current malignant disease
or co-morbidity. Written informed consent was ob-
tained after the researcher oriented the participants
regarding the objectives, course, and signi cance
of the study. They were also oriented that their par-
ticipation is voluntary and that they can withdraw
from the study at any time they wish. Participants
were assured that condentiality will be adhered
to at all times and the results of the study will only

The Information-Motivation-Behavior Model by Fisher and Fisher, 1992

Table 1. Patient Demographics
Variable
Sex
Male 12 (40%)
Female 18 (60%)
Age (years t SD) 53.8+15.5
Marital Status
Single 3
Married/living together 24
Separated/Widowed/Divorced 3
Education (years + SD) 146 £2.0
Occupation 2 (scale + SD) 3.0+1.8
lliness Duration  (years = SD) 7.0+52

@ On a scale ranging from 1 (housewife) to 6 (teacher)

be reported in the aggregate. A robotfoto [28] was
used to depict the demographic pro le of the partic-
ipants. Table 1 shows the demographic and other
characteristics of the participants.

Research Instruments

Three stages in data collection were undertaken for
this Q-methodology study namely: the identication
and sorting of statements (Q-sort), data analysis
(Q-analysis), and interpretation.[29,30] A robotfoto
[28] was used to depict the demographic pro le of
the participants.

Cultural analysis is necessary at the veryrst stage
of Q methodology. This involves knowing the culture
for talk about chronic pain to create a sortable set
of statements.[31] Previous studies on chronic pain
by the author [32] and other pain researchers and
clinicians [33] served as the basis for some of the
statements in the Q-sort.
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Table 2a lists the major themes that represented

negative aspects/consequences toward an actual or

the nal Q-set. The statements used as the Q-sample anticipated pain experience. It is a cognitive process

are clustered around four conceptual frames. Stud-
ies were explored for statements to clarify specic
domains related to chronic pain such as catastro-
phizing, acceptance, SE, and self-management.
Each of the themes comprised a minimum of eight
statements.

Table 2b. depicts the List of Statements or the
Q-sample.

Pain catastrophizing is de ned as eoverapprais-
alZ consisting of a set of maladaptive beliefs of the

Table 2a.

Health Literacy in
Chronic Pain Domains

Major Themes represented in the Final Q-set

Statements

Catastrophizing 1,6,7,12,18,23,29,33
2,8,11,13,19,24,30,31
3,4,14,15,21,22,25,26,32

5,9,10,16,17,20,27,28

Acceptance
Self-Ef cacy
Self-Management

Table 2b. List of Statements (Q-Sample)

whereby a person exhibits an exaggerated notion

of negativity assuming the worst outcomes and in-
terpreting even minor problems as major calamities.
Catastrophizing has been found to be instrumental
in exacerbating the chronic pain experience. In

patients with chronic pain, catastrophizing is a sig-

ni cant determinant of self-rated pain intensity and
disability.

Acceptance of chronic pain is typically centered
on the concepts of activity engagement (the pursuit
of life activities regardless of pain) and pain will-
ingness (recognition that avoidance and control are
often unworkable methods of adapting to chronic
pain).[34,35] Authors further aver that acceptance
of pain can be relevant because greater acceptance
of and consequently less time and energy spent
struggling and avoiding, pain may free up behavior
to allow for the pursuit of a better quality of life.
[34,36]

1- I worry all the time about whether the pain will end. (psychological distress)
2- | have accepted pain as a punishment for the things | have done wrong (pain willingness)

3- I am a whole person again | will ght this pain (controllability)
4- | am putting back pain where it belongs so | can move on

5- I read about my chronic pain condition in the internet (partnership in care with proactive information-seeking)

6- No one helps me with what | feel (life control)

7- Pain medication cannot really control my pain (focus on pain intensity)

8- This pain experience is hard to go through and | really need help (activity engagement)
9- | have autonomy over the management of my pain (self-advocacy)

10- | have a great deal of control over the management of my pain (self-advocacy)

11- Pain is permanent but | have not learned to accept it (pain willingness)

12- I will not be able to live my life as well as people who have no pain (life control)

13- I am not trying to run from the experience anymore (activity engagement)

14- | have some control over my pain (controllability)
15- Dealing with my pain takes priority

16- | only take my medications when the pain becomes bothersome (non-adherence to medication)
17- High fees prevent me from seeking consultation even when my pain is unbearable (communication with healthcare

provider)

18- 1 do not go out and socialise anymore (interference with ADL)
19- 1 do not get sad or get angry because | lift up everything to God (pain willingness)
20- | look after my diet and refrain from eating food that makes my pain worse (self-care)

21- | will give up ways to control the pain that are not productive

22- | have to learn how to manage the pain myself

23- | cannot stop thinking about how much it hurts (psychological distress)
24- | engage in usual daily activities regardless of the pain (activity engagement)

25- My spiritual direction has allowed me to bear the pain silently

26- 1 am con dent about my ability to deal with my pain

27- | ask my physician a lot of questions about my chronic pain (communication with healthcare provider)
28- Always adhering to the medication regimen is important for me (medication adherence)

29- It is awful and | feel that pain overwhelms me (focus on pain intensity)

30- | understand that pain does not inevitably mean disability (pain willingness)

31- | am able to carry on with my life activities even with the pain (activity engagement)

32- | do not allow pain to interfere with my daily activities

33- | will not be able to live my life as well as people who have no pain (interference with ADL)
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Figure 2.

Self-ef cacy (SE) is a recurring factor within the
patient factors in the HL model.[37] SE is dened
by Bandura as. econ dence that one can success-
fully execute a course action to produce a desired
outcome in a given situation and contended that SE
determines how much effort and persistence people
exhibit in the face of obstacles or aversive experienc-
esZ.[38] Thus, for people with chronic pain, SE not
only includes the expectation that a person could per-
form a particular behavior or task but also their con-

dence in being able to perform a task despite the
pain. La Touche, et al. [39] found that among chronic
low back pain patients the high SE group had less
pain in the temporal summation lifting task, a greater
range of motion, and greater functional range, in ad-
dition to a lower in uence of psychological factors.

Many health literacy interventions have a limited
focus on functional/cognitive skills. In psychosocial
models, the capacity to act however is seen as a
major driver of behavioral change. This aspect is
often lacking in health literacy concepts. While SE

The Q-Sort Table

The participants were rst asked to divide the 33
questions into two parts: the sagreeZ and «disagreeZ
statements. The participants were then instructed to
place the statement they most agree with on the
rightmost column, then alternately to place the state-
ment they most disagree with on the leftmost column
in the Q-sort table. This they do alternately until all
the boxes are lled up. The neutral pile was ranked
in the remaining slots in the middle. There were lim-
ited numbers of statements that could be assigned to
each score. Finally, the participants were asked to
justify and elaborate on the placement of statements
on the Q-sort table.

Q Analysis

After the Q-sorts had been obtained and completed,
they were subjected to the by-person factor analysis
(centroid factor extraction) and then rotated with the
Varimax method using the PQ method software ver-
sion 2.11.(41...43) This was done to limit the number

involves thought processes, self-management refers of resultant ways the statements were sorted. A com-

to strategizing behaviors that include: communica-
tion with caregivers, partnership in care, self-care,
self-advocacy, and medication adherence.[40]

Data Collection

Each statement from the Q-set was printed on 57 x
87 index cards (Q sort pattern: -4 (2 cards), -3 (3
cards), -2 (4 cards), -1 (5 cards), 0 (5 cards), +1 (5
cards), +2 (4 cards), +3 (3 cards), +4 (2 cards)).
The participants, otherwise known as the P-set (5,8)
were asked to categorize the statements into three
piles: agree, disagree, and neutral. Next, they were
instructed to place the statements on the Q-sort table
(Figure 2) a 9-point Likert scale.

posite sort was computed for each factor represent-
ing how a participant with a 100% loading on that
factor would have ordered the 33 statements.

The factors were then interpreted and illustrated
as pro les using the de ning statements (those with
factor score of -4, -3, +3, and +4 in the composite
sort which were determined as the extreme ends of
the Q-sort table [statements placed under column
no. 9 were scored as +4 and those placed under
column no. 1 were scored as -4]). The distinctive
statements (those with statistically signcant differ-
ent factor scores as compared to all other factors;
p<0.05) and the anchors and phenomenal referents
were then used to determine the chief characteris-
tics of each factor pro le.[44] The principal themes
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Table 3. De ning Variable of the Various Factors loaded.

factor 1 factor 2 factor 3 factor 4

No. of De ning Variables 12 13 2 3

Avg. Rel. Coef. 0.8 0.8 0.8 0.8

Composite Reliability 0.98 0.981 0.889 0.923

S.E. of Factor Z-scores 0.141 0.138 0.333 0.277

S.E. - standard error
Table 4. Distinguishing Statements for Factor 1 (Prde A)

Factor 1(Pro‘e A)

Threshold Z Scr. Q Sort Value State. No. Statement

P <0.0001 -1.58 -3 12 I will not be able to live my life as well as people who have
no pain (life control)

P < 0.0005 -0.92 -2 2 | have accepted pain as a punishment for the things | have
done wrong (pain willingness)

P <0.05 -1.65 -4 1 I worry all the time about whether the pain will end. (psycho-
logical distress)

P <0.05 -0.6 -1 7 Pain medication cannot really control my pain (focus on pain
intensity)

P <0.05 -0.46 -1 8 This pain experience is hard to go through and | really need
help (activity engagement)

P <0.05 0.14 0 13 | am not trying to run from the experience anymore (activity
engagement)

P <0.05 0.46 14 | have some control over my pain (controllability)

P <0.05 0.85 2 16 | only take my medications when the pain becomes bother-

some (non-adherence to medication)

were evolved using the inductive approach where-
in frequently reported patterns are reected and

extensively varied raw data synthesized into brief
summary formats. This approach can also develop
a model/theory about the underlying structure of
experiences in the gathered data.[45] The peculi-
arity of each prole that was generated lies in the

in-depth discussion of the difference among proles

based on the four main pro les generated.

RESULTS

Table 3 shows the different factor characteristics de-
lineating the average relative coef cient [ARC], the
composite reliability [CR], and the standard error of
the Factor Z scores.

Of the 30 participants, 12 of them were loaded
to Prole A (ARC =0.80; CR =0.98), 13 were load-
ed to Prole B (ARC =0.80; CR =0.981), 2 to Pro-

le C (ARC =0.80; CR=0.889),and 3toPro leD
(ARC = 0.80; CR = 0.923). Correlation between
factors 1 and 3 (r=0.5767), 1 and 4 (r = 0.5869),

and 3 and 4 (r = 0.425) are moderate to high while
there is a low negative correlation between factors
1and 2 (r =-0.2616) and 2 and 3 (r = -0.1375).
The factor matrix indicating the de ning sort for
the different statements were classed according
to proles. For the description of each pro le, the
statements from the Q-sample as depicted in Tables
4-7 (gure in brackets), highlighting on the charac-
teristic statements and the transcripts from the ini-
tial and post-sort interviews (enclosed in quotation
marks) were used. The group had ve consensus
statements.

Factor 1 (Pro le A) (Table 4)

The perspectives of Prole A participants are clus-
tered about not worrying whether the pain will end,
but believing in their ability to live life as well as
people who have no pain. They negate the idea of
pain as a punishment for previous wrongdoings.
They have neutral perspectives about running away
from the pain experience; and agree that they have
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some control over their pain. They rely on pain med-
ications to control pain but take their medications
only when the pain becomes bothersome.

Factor 2 (Pro le B) (Table 5)

The participantse perspectives in Prde B centered
mostly on the catastrophizing thought processes
of not being able to live life as well as other peo-
ple who are pain-free, worrying all the time about
whether the pain will end and about how disabling
the pain has become. Generally adherent to their
pain medications, they nevertheless think that their
pain medications cannot really control their pain.
They prefer to seclude themselves and refrain from
socializing, thinking that no one can help them with
how they feel. They negate self-management skills
related to open communication with their physicians
and self-advocacy such as maintaining a healthy
diet, particularly in refraining from eating food that
may exacerbate their pain conditions.

Table 5. Distinguishing Statements for Factor 2 (Prde B)

Factor 3 (Pro le C) (Table 6)

The participantse perspectives clustered in Prée C
engage in proactive information-seeking through the
Internet regarding their pain condition. They have
neutral to negative perspectives regarding activity
engagement when in pain, although they strongly
negate catastrophizing thoughts.

Factor 4 (Pro le D) (Table 7)

The perspectives of Prole D participants are clus-
tered and centered around accepting that pain is a
punishment for previous wrongdoing, although they
understand that pain does not inevitably mean disa-
bility. They have neutral perspectives about socializ-
ing and exhibit unwillingness to give up unproduc-
tive ways of trying to control their pain. They have
reservations about asking their physicians a lot of
guestions about their chronic pain condition. They
strongly negate the thought that they lack help ex-
tended to them about their pain condition.

Factor 2(Pro‘le B)

Threshold Z Scr. Q Sort Value State. No. Statement

P < 0.0001 -0.92 -2 20 I look after my diet and refrain from eating food that makes my
pain worse (self-care)

P <0.0001 1.32 3 1 | worry all the time whether the pain will end. (psychological
distress)

P <0.0001 0.8 1 6 No one helps me with what | feel (life control)

P <0.0001 0.53 1 7 Pain medication cannot really control my pain (focus on pain
intensity)

P <0.0001 1.79 4 12 I will not be able to live my life as well as people who have no
pain (life control)

P <0.0001 -1.46 -3 16 I only take my medications when the pain becomes bothersome
(non-adherence to medication)

P < 0.0001 0.46 1 29 It is awful and | feel that pain overwhelms me (focus on pain
intensity)

P < 0.0001 -0.92 -2 4 | am putting back pain where it belongs so | can move on

P <0.0001 -1.72 -4 21 | will give up ways to control the pain that are not productive

P <0.0001 0.92 2 23 | cannot stop thinking about how much it hurts (psychological
distress)

P <0.0001 -1.72 -4 27 | ask my physician a lot of questions about my chronic pain
(communication with healthcare provider)

P < 0.0005 0.04 0 28 Always adhering to the medication regimen is important for me
(medication adherence)

P < 0.005 0.9 2 18 | do not go out and socialise anymore (interference with ADL)

P <0.05 0.03 31 I am able to carry on with my life activities even with the pain

(activity engagement)
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Table 6. Distinguishing Statements for Factor 3 (Prde C)

Factor 3(Proe C)

Threshold Z Scr. Q Sort Value State. No. Statement

P <0.0001 1.34 3 5 | read about my chronic pain condition in the internet (partner-
ship in care with proactive information-seeking)

P < 0.005 0 0 24 | engage in ususal daily activities regardless of the pain (activity
engagement)

P <0.05 -1.34 -3 8 This pain experience is hard to go through and | really need
help (activity engagement)

P <0.05 -0.89 -2 23 | cannot stop thinking about how much it hurts (psychological
distress)

P <0.05 -1.79 -4 29 It is awful and | feel that pain overwhelms me (focus on pain
intensity)

P <0.05 -0.89 -2 31 I am able to carry on with my life activities even with the pain
(activity engagement)

Table 7. Distinguishing Statements for Factor 4 (Prde D)

Factor 4(Pro‘e D)

Threshold Z Scr. Q Sort Value  State. No. Statement

P <0.0001 0 0 27 I ask my physician a lot of questions about my chronic pain
(communication with healthcare provider)

P < 0.005 0 0 18 | do not go out and socialise anymore (interference with ADL)

P < 0.005 -0.45 -1 21 I will give up ways to control the pain that are not productive

P<0.01 0.89 2 30 I understand that pain does not inevitably mean disability (pain
willingness)

P <0.05 -1.34 3 2 | have accepted pain as a punishment for the things | have done
wrong (pain willingness)

P <0.05 -1.79 -4 6 No one helps me with what | feel (life control)

Table 8. Consensus Statements across Typologies (Ple E)

Consensus(Prdé E)

Q Sort Value State. No. Statement

-3 26 I am con dent about my ability to deal with my pain

-1 22 | have to learn to manage the pain myself

-1 10 Pain is permanent but | have not learned to accept it (pain willingness)
1to3 25 My spiritual direction has allowed me to bear the pain silently

4 32 | do not allow pain to interfere with my daily activities

Consensus statements revealed a spiritual stance A radar chart is a graphical method of displaying
that allows them to bear their pain silently. They multivariate data in the form of a two-dimension-
signify the willingness to accept the permanence of al chart of three or more quantitative variables

pain. They also agreed that regardless of the prole
they can rise above their condition and not allow
pain to interfere with their daily activities and even
while they are not con dent about their ability to
deal with and manage their pain.

Figure 3 is a radar chart that visually represents
the distinguishing statements from the four prdes.

represented on axes starting from the same point.
The zones moving clockwise represent the cata-
strophizing zone (CZ) on the right upper half fol-
lowed by the acceptance zone (AC), the self-ef-
cacy zone (SE), and lastly by the self-management
zone (SM). Consensus statements are common to
all pro les.
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Figure 3.
Sufferers

DISCUSSION

Health literacy is regarded as an important prereg-
uisite in order to take up a pro-active role with re-
spect to oness health and lifestyle, and to be able
to perform as an active partner in encounters with
healthcare professionals and institutions. This is es-
pecially relevant for people with one or more chron-
ic conditions, who have more frequent interactions
with healthcare professionals and are supposed to
be active in self-management of their disease.

Many health literacy interventions have a limited
focus on functional/cognitive skills. In psychosocial
models, the capacity to act however is seen as a ma-
jor driver of behavioral change. This aspect is often
lacking in health literacy concepts. There is a need
to focus on skills and abilities that are mediated by
environmental demands and situational complexi-
ties...the context in which health literacy is developed
and applied.

In the context of chronic pain, both cognitive and
non-cognitive aspects of health literacy are impor-
tant, and they enhance each other. The capacity to
act is especially important for the extent to which
people feel able to self-manage.

Radar Chart of the four (4) Typologies of Health Literacy Perspectives among Filipino Chronic Non-malignant Pain

In this paper is evolved the P-A-I-N-S Typology of
Health Literacy Perspectives among Filipino Chronic
Pain Sufferers.

The PASSIVE perspective typi ed by Prole D res-
onates with mere acceptance and thoughts of SE,
but very minimal self-management behavior. People
with limited HL tend to be passive in the medical en-
counter and less effective self-managers, as was de-
scribed [45] in the conceptual framework of HL and
the patient-provider relationship. Interventions with
more focus on the training of patients and tailored
to the individualess HL and activation level will like-
ly lead to more effective behavior regarding health
and healthcare.

The ACTIVE perspective typied by Prole A
shows moderate SE and self-management skills
moderated by acceptance of their chronic pain con-
dition. Social-cognition models acknowledge that
motivation alone is not the sole predictor of taking
a health action. Concepts such as SE and practi-
cal barriers such as the nancial costs associated
with action inuence the translation of intentions
into action, that is, the action phase.[46,47] Indi-
viduals must accept the chronic nature of their pain
before they are ready to listen to self-management
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teaching. Statement 16 (I only take my medications
when the pain becomes bothersome (non-adherence
to medication) is typical of Filipinos. In her article
*Filipino attitude towards pain medication,Z Galanti
[48] mentioned the fact that *Filipino nurses tend to
undermedicate their patientsfbecause stoicism is
highly valued and, for Catholic Filipinos, suffering
is an opportunity to demonstrate virtueZ. This reso-
nates with the groupes consensus in Statement 25
(My spiritual direction has allowed me to bear the
pain silently).

The INFORMED perspective in Prde C shows
a tendency towards self-management behaviors to
control their pain through the use of the Internet.
With more people accessing the Internet to help
themselves in managing their conditions, comes the
impetus to make sure that pain management advo-
cates to promote lay education by simplifying the
jargon for online teaching about self-management
of pain. Ayers, et al. [49] found a direct correlation
between change in health behavior among patients
with chronic illness and the increased frequency in
Internet use as a source of health information. The
current trends in seniorse patient care reveal that
practitioners have moved away from a provider-de-
pendent [paternalistic] model to one where patients
are involved in various aspects of health deci-
sion-making; however, these seniors most of whom
suffer from debilitating chronic pain need help in
seeking health information in this digitized world.
[50] According to Costello, [51] at least ve types
of medical advice were present on social platforms:
over the counter remedies, prescription drugs, illicit
substances, seeing a different healthcare provider,
and lifestyle changes.

The NEGATIVE perspective (Prole B) shows a
highly catastrophizing attitude towards their pain
with minimal acceptance and SE skills. Chronic pain
viewed through the psychosocial lens is a demoral-
izing state that confronts individuals not only with
the distress created by the symptoms but also with
many other ongoing dif culties that comprise all as-
pects of their lives. Collectively, pain catastrophiz-
ing is characterized by the tendency to magnify the
threat value of pain stimulus and to feel helpless in
the context of pain, and by a relative inability to in-
hibit pain-related thoughts in anticipation of, during
or following a painful encounter. Jensen, et al. [52]
found that decreases in pain catastrophizing were
associated with 6- and 12-month improvements in

disability, pain intensity, and depression in a hetero-

geneous sample of pain patients. Furrer, et al. [53]

found that pain catastrophizing signi cantly mediat-

ed the effect of subjective well-being on pain intensi-
ty and pain interference, but not on depression. As

an emotional experience, resilience is necessary be-
cause chronic pain can deplete emotional reserves
[54] and promoting positive emotion in this context

is necessary to overcome the negative.[55]

Their consensus statements revealed a SPIRITUAL

stance that allows them to take on and bear their
pains silently, yet allowing them to carry on with
their activities of daily living thus living through their
chronic pain experience while fostering a balance
between hope and resignation. There is growing
recognition that persistent pain is a complex and
multidimensional experience stemming from the in-
terrelations among biological, psychological, social,
and spiritual factors. Patients with pain use a num-
ber of cognitive and behavioral strategies to cope
with their pain, including religious/spiritual factors,
such as prayers, and seeking spiritual support to
manage their pain. Tan [56] opines about how eFili-
pino pathos and algos are shaped by two important
forces: religion and feudalism.Z Narratives about
how Filipinos cope with pain are profuse with the
concept of redemptive pain, however, Statement 2 (|
have accepted pain as a punishment for the things |
have done wrong) in our concourse did not achieve
consensus across all participants although it ranked
high (Rank 4) in the PASSIVE (Pro le D) type.
Studies have shown that a strong illness identity,
passive coping, belief in a long illness duration, be-
lief in more severe consequences as typed in the
NEGATIVE (Prole B) and the PASSIVE (Pre D)
perspectives were associated with worse outcome on
disease-specic measures of functioning and on the
general role and social functioning. Coping by seek-
ing social support and beliefs in controllability/cur-
ability of the disease typied in the ACTIVE (Prole
A) and the INFORMED (Prole C) perspectives were
signi cantly related to better functioning.[57-59]
Given the chronic nature of their pain and the real-
ities of the health care system, there is no doubt that
many of these patients will be required to self-man-
age many aspects of their own care. The ability to
measure various types of self-management behaviors
among patients with chronic pain is an important rst
step towards understanding the scope and nature of
their current involvement in their own care and treat-
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ment. Once such an assessment is accomplished, the especially of the underlying disease, adherence with

next logical step is to conceive and design interven-
tions directed towards improving the self-manage-
ment skills of chronic pain patients. SE is a medi-
ator of self-management and it has been denitely
shown that SE can be enhanced through programs
that include training, support, encouragement, posi-
tive personal experiences, and modeling. Fostering
self-management by supporting SE will have long-
term bene ts for individuals with chronic pain.

All public health efforts to improve chronic pain
outcomes should include educational strategies for
both patients and health care providers that target
the promotion of adherence. Regular adherence to
pain therapy is dependent on the patientss accept-
ance that their pain is a chronic disease requiring
treatment. Patients must also feel that the prescribed
therapy is effective in achieving the desired treat-
ment goals and is safe for long-term use. The beliefs
that patients hold about their pain and the therapy
prescribed for it are closely associated with the like-
lihood of adherence. When patients do not perceive
that their pain is chronic or that it requires treatment,

therapy is generally episodic. HL in chronic pain,
therefore, requires more than just the usual func-
tional, communicative, and critical dimensions but
should include health information literacy and med-
ication literacy.

This typology of Filipino chronic pain patients ac-
cording to specic HL domains of catastrophizing,
acceptance, SE, and self-management contributes to
knowledge about the continuum of care that should
be afforded by these patients. The intent is not to
stereotype but to generalize. According to Galan-
ti [48], to stereotype is to reach an ending point
whereby no effort is made to ascertain whether it is
appropriate to apply it to the person in question, a
generalization, on the other hand, serves as a start-
ing pointfknowledge of cultural customs can help
avoid misunderstanding and enable practitioners to
provide better careZ.[60] Therefore, a patientss type
in the P-A-I-N-S Health Literacy Typology should be
considered as dynamic and not static, so interven-
tions can be instituted to move them from the cata-
strophizing to self-management end of the spectrum.
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ABSTRACT

Purpose: Attention de cit hyperactivity disorder
(ADHD) is a common neurodevelopmental disor-
der in children persisting into adulthood. Evidence
suggests that the condition is etiologically related to
delayed brain maturation. The detection of the pres-
ence of neurological soft signs can be a means to
assess neuromaturation. The objective of this study
was to assess the prevalence of neurological soft
signs in ADHD patients and determine any correla-
tion between the presence of neurological soft signs
with age, gender, severity and type of ADHD which
could give further insights into this disorder.
Methods: A cross-sectional study was conduct-
ed at the Child Neurology and Developmental
Pediatrics outpatient clinic which included patients
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Section of Pediatric Neurology,
Department of Neurology and Psychiatry, Department
of Pediatrics, University of Santo Tomas Hospital
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6-18 years old diagnosed with ADHD as well as
healthy controls. Patients with other neurodevelop-
mental conditions (intellectual disability, metabolic
disorder, cerebral palsy, abnormal MRI ndings), or
any condition that may lead to failure to complete
the given tasks such as physical handicaps were ex-
cluded. Neurological soft sighs were measured by
utilizing the Physical and Neurological Evaluation
for Soft Signs (PANESS) scale.

KeyFindings:  Atotal of 48 patients between6and
18 years of age (24 ADHD patients and 24 healthy
controls) were examined. Neurological soft signs
were signi cantly higher in patients with ADHD and
were present regardless of gender, type and severity
of ADHD. ADHD patients performed worse on the
given tasks as evidenced by higher PANESS scores.
There was a weak negative correlation between neu-
rological soft signs and age indicating that soft sign
scores decrease with increasing age. There was no
statistically signi cant difference in neurological soft
sign scores between those with medication versus
without treatment, except for dysrhythmia which was
signi cantly higher in the drug-naive group.

http://www.jmust.org
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Signi  cance: Neurological soft signs are common

in patients with ADHD and add scienti ¢ evidence

to the predictive value of neurological soft signs as
indicators of the severity of functional impairment in
ADHD. The prevalence of neurological soft signs is
much higher in children with ADHD than in controls
which may have the potential to improve sensitivity
in the diagnosis of ADHD.

Keywords:  Neurological soft signs, ADHD,
PANESS
INTRODUCTION

Attention de cit hyperactivity disorder (ADHD) is be-
lieved to be the most common behavioral disorder in
children affecting about 5.2% of the school-age pop-
ulation globally.[1] The symptoms must be present
before 12 years of age and it is characterized by
hyperactivity/impulsivity, inattentiveness, or a com-
bination of both.[2] According to the ADHD Society
of the Philippines, an estimated 3-5% of the popula-
tion aged 0-14 years old are affected with ADHD.
[3] In the past 2 years, 6% of the patients seen at
the Developmental Pediatrics Outpatient Clinic of
the University of Santo Tomas Hospital have been
diagnosed with ADHD. ADHD is not merely a de-
scriptive behavioral disorder but affects areas of the
brain subserving important executive functions such
as problem solving, planning ahead, understanding
otherse actions, and impulse control.

Neurological soft signs (NSS) are nonstandard
performance on a neurological examination of mo-
tor and sensory function in the absence of a focal
neurologic de cit. They are grouped into catego-
ries comprising of integrative sensory functioning,
motor coordination and complex motor sequencing
manifesting as poor coordination, speed or accura-
cy of the limb or axial movements, including those
required to maintain balance, dysrhythmias, and
over ow are often found during the clinical exami-
nation of young children.[4] The links between NSS
in children with ADHD and their executive function,
symptoms of inattention and hyperactivity-impulsiv-
ity remain unclear, but since ADHD is etiological-
ly related to delayed maturation, NSS could be a
tool to assess this. The examination for subtle signs,
such as the speed of movement, dysrhythmia and
over ow with timed movements provides important

information that could increase our understanding
of the neurobiological bases of ADHD and clinical
implications of neurological soft signs.[4]

Children with ADHD have been found to differ
signi cantly in terms of soft signs. Scientic contri-
butions on NSS in ADHD have been reviewed and
they support the occurrence of an alteration in the
neural networks for motor control inhibition, at the
base of the pathophysiology of NSS in children with
ADHD, as well as a possible central role of dopa-
mine in this neural circuit.[5]

The revised neurological examination for subtle
signs [6] is sensitive to soft developmental changes
and reveals soft motor de cits in the central nervous
system development. Denckla proposed a clear dis-
tinction between eesoft signsee that, although soft, is
abnormal at any age and those that would be nor-
mal if found in a younger child. Though itis common
to detect soft signs in typically developing younger
children, the persistence of soft signs into later child-
hood and adolescence implies motor dysfunction
and could be a marker for atypical neurological de-
velopment.[7]

In our review of the literature, there are no studies
on this subject among Filipino children. This study
aimed to assess the presence of neurological soft
signs among ADHD patients in comparison with
healthy controls, and determine the correlation of
NSS with severity and type of ADHD.

This study aimed to compare the prevalence of
NSS in ADHD patients and healthy children 6 to 18
years old who were seen at the Child Neurology
and Developmental Pediatrics Clinic and to deter-
mine the clinical correlates of NSS in patients with
ADHD.

METHODOLOGY

This was a cross-sectional study utilizing a scale con-
ducted among ADHD patients and healthy children
from March to October 2018 with a duration of 8
months.

The Physical and Neurological Examination for
Soft Signs (PANESS) is a tool used to assess NSS by
measuring salient components of motor function, in-
cluding lateral preference, gait, balance, motor per-
sistence, coordination, over ow, dysrhythmia, and
timed movements.

In this Institutional Review Board approved study,
purposive sampling was done. All patients diag-
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nosed with ADHD seen at the UST Hospital Child
Neurology and Developmental Pediatrics Outpatient
Clinic were screened. ADHD criteria based on the Di-
agnostic and Statistical Manual of Mental Disorders
(DSM-5) was reviewed prior to inclusion. Children
from the pediatrics outpatient with normal develop-
ment were included in the healthy control group. The
prenatal and birth history, as well as developmental
and past medical history, were reviewed. A thor-
ough physical and neurological examination was
done. Those excluded from the study were the ones
having other neurodevelopmental conditions such as
intellectual disability, metabolic disorders, cerebral
palsy and those with abnormal neuroimaging nd-
ings. Children with a physical handicap as well as
those who failed to complete the given tasks were
excluded from the study. The principal investigator
explained the study and informed consent to the
parents and child during the outpatient consultation.
Parental consent was then obtained. Verbal assent
was obtained for patients who are aged 7 years old
and above. For patients 12 to less than 15 years
old, the simpli ed assent form and parental consent
were obtained. For patients aged 15 to under 18
years, a cosigned informed consent was obtained
with parents. Each patient was provided a copy of
the signed informed consent and/or verbal assent.
The patients included underwent the examination for
NSS using the PANESS scale. The data were then
analyzed statistically.

Screening Tool

eye is assessed by asking the child to demonstrate a
variety of lateralized movements. The assessment of
gait includes asking the child to ambulate while the
balance is measured by making the child stand and
then hop on one foot. The assessment of motor per-
sistence and involuntary movements is a 3-part task:
1) standing with feet together and arms outstretched
while ngers are spread and eyes closed, 2) standing
with eyes closed, mouth open and tongue protruded,
and 3) standing tandem. Finger-to-nose task checks
motor coordination. The timed movements include
three sets of repetitive and three sets of patterned
tasks. Patterned actions are alternating patterns of
more complex movements performed as quickly
as possible. Repetitive motions are simple exion
movements repeated as fast as possible, including
hand-patting, nger-tapping and toe-tapping.

PANESS Scoring

Hand preference is determined based on task per-
formance. The child is right-handed if the right hand
was used to perform 9 or more of the 11 tasks. Gait
scoring is done by counting the errors. Over ow ac-
tions documented during both gait and timed activ-
ities signify inef ciency in executing a motor task,
and may represent failed inhibition of prepotent
movement. The scoring for balance tasks is done by
counting the number of hops and the amount of time
for standing on each foot. For motor persistence, the
amount of time standing with eyes closed is record-
ed. Choreiform movements are also recorded while
doing all stationary tasks. *AxialZ scores are the er-

The revised PANESS scale consists of 21 items that rors observed during gait and station tasks. During

test lateral preferences, gait and station, and coordi-
nation (10 of the items are timed). Items include var-
ious walking (on the heels, on the toes, and on the
sides of the feet), rapid alternating movements and
balancing tasks. PANESS is an observation scale
with 21 questions involving gait, laterality, stance,
quality of quick movements, impersistence, involun-
tary movement, speed and symmetry.[7]

PANESS Administration
With the use of only a stopwatch and record sheet,

the PANESS measures key components of motor func-

tion which include gait, lateral preference, motor per-
sistence, balance, over ow, dysrhythmia and timed
movements. Lateral preference of the hand, foot and

timed movements, over ow is categorized by the
proximity of extraneous movement to the intended
movement. The mirror over ow movements are unin-
tended movements of the homologous muscles of the
contralateral extremity.[8]

The scores obtained from each section of the PA-
NESS were expressed as four summary variables: (1)
Total Gaits and Stations, (2) Total Overow, (3) Total
Dysrhythmia; and (4) Total Timed Movements.[18]

Sample Size:

The target minimum sample size of 48 subjects was
achieved, with 24 patients each for the control and
children with ADHD group based on a level of sig-
ni cance of 5% and power of 80%. The proportions
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of normal patients expected to have NSS are 50%
(assumed) and 84% in the control and children with
ADHD group, respectively.

Sample size formula: [9]

. JP(l pt 1y J@a Dy &P,

N 1 2 1 q2
R By
Where:
g, = proportion of subjects in the control group
g, = proportion of subjects in the intervention
group
Z ., =speci ed size of the critical region (5%) =
1.960
Z ., = chosen level of power (80%) = 0.842
P, =assumed proportion of subjects with
observed NSS in the control group = 50%
P, =assumed proportion of subjects with

observed agitation in the intervention
group = 84% [2]

P =q,P + q,P,= (0.5)(0.5) + (0.5)(0.84) =
0.67

N = minimum total number of subjects

Statistical Analysis

Univariate Analysis

Descriptive statistics were used to summarize the
general and clinical characteristics of the partici-
pants. Frequency and proportion were used for nom-
inal variables, median and range for ordinal varia-
bles, and mean and standard deviation for interval/
ratio variables.

Bivariate Analysis

Independent sample T-test, Mann-Whitney U/
Wilcoxon Sign rank test, and Fisheres Exact/Chi-
square test were used to determine the difference
of mean, median and frequency between groups,
respectively.

Multivariate Analysis

One-way ANOVA and Kruskal-Wallis tests were
used to determine the difference between mean and
median of NSS scores.

All valid data shall be included. The missing data
shall neither be replaced nor estimated. The null hy-

pothesis was rejected at 5% alpha level of signi-
cance. Data analysis was done via STATA 15.

Ethical Considerations

The study was conducted upon approval by the
Institutional Review Board and was preceded by
written documentation of informed consent and/or

assent. Participation in the study was purely volun-
tary and without nancial compensation.

The interviews were recorded only in writing, and
not recorded via video nor audio. The responses
and patient information were kept strictly con den-
tial by the primary investigator. A unigue alphanu-
meric code was issued to each patient. The data will
be stored in the primary investigatores personal da-
tabase, which is password-protected and the antici-
pated duration of storage will be at least ve years.

Con ict of Interest:
conict of interest.

All investigators of this study declare no

RESULTS

A total of 48 patients were included in the study for
analysis. We evaluated NSS in a total of 48 chil-
dren, 24 of whom were diagnosed to have ADHD.
The average age in the ADHD group was 8 years
and 79% were male. In the healthy control group,
the average age was 9 years and 54% were male
(see Table 1). Comparing the ADHD and healthy
controls, we had similar characteristics in terms of
age, sex and dexterity. There was no signi cant dif-
ference in terms of perinatal and birth events be-
tween the ADHD and healthy control groups. In the
ADHD group, 70% were reported to have a family
history of ADHD, 75% currently on medication and
20% on occupational therapy (see Table 1).

ADHD was furthered classied as type and severi-
ty in accordance with the DSM-5 diagnostic criteria.
In the 24 children with ADHD, the most common
type was the mixed type with 45.83% and of mild
severity comprising 62.5% (see Table 1.1).

We considered an NSS to be positive if the child
scored above zero for that speci ¢ item. Across all
categories, the children with ADHD had a higher pro-
portion of positive signs except for «dysrhythmia and
miscellaneous/involuntaryZ movements (Table 2).

We also compared actual motor function scores
between the two groups. Similar to Table 2, the
scores were consistently higher across motor func-
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Figure 1.

tion categories in the ADHD group (Table 3). The
median PANESS score in the ADHD group was 35,
which was signi cantly higher than that of the con-
trol group at 8.5 points (p <0.001).

Among the ADHD patients, the moderate severi-
ty ADHD group have higher scores; however, there
was no statistically signi cant difference in scores
of NSS between mild and moderate ADHD (see
Table 3.1).

We have no statistically signi cant difference in
scores of neurological soft signs between inattentive,

Neurological Soft Signs in ADHD Patients Study Flowchart From Recruitment to Analysis of Data

impulsive and mixed types except for emiscellane-
ous/involuntary,Z where the inattentive type had sig-
ni cantly lower scores compared to impulsive and
mixed types (see Table 3.2).

There was no statistically signicant difference in
NSS scores between those with versus without med-
ication, except for dysrhythmia which was signi -
cantly higher in the drug-naive group (Table 3.3).

There was no statistically signicant difference in
NSS scores between those with versus without occu-
pational therapy (Table 3.4).
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Table 1. Comparison between ADHD and control groups as to age, gender and clinical history (n=28)
Total Control ADHD p-value
(n=48) (n=24) (n=24)
Mean * SD; Frequency (%); Median (Range)
Age 9(6...19) 9(6...18) 8(6 ... 19) 0.211*
Sex 0.066 *
Male 32 (66.67) 13 (54.17) 19 (79.17)
Female 16 (33.33) 11 (45.83) 5 (20.83)
Dexterity 0.318"
Left 12 (25) 8(33.33) 4 (16.67)
Right 36 (75) 16 (66.67) 20 (83.33)
Pertinent prenatal 1.000 -
history
Term 46 (95.83) 23 (95.83) 23 (95.83)
Pre-term 2 (4.17) 1(4.17) 1(4.17)
Birth history 0.330°
cs 13 (27.08) 5 (20.83) 8 (33.33)
NSD 35 (72.92) 19 (79.17) 16 (66.67)
Family history
Intellectual disability 10 (20.83) 8 (33.33) 2(8.33) 0.072 -
ADHD 17 (35.42) 0 17 (70.83) <0.001
Under medication 18 (37.5) 0 18 (75) <0.001 -
Occupational therapy 5(10.42) 0 5 (20.83) 0.05 -

Statistical tests used: * - Wilcoxon rank sum test; « - Chi-square test; , -

Table 1.1. ADHD distribution as to type and severity (n=24)
Frequency (%)

Type
Inattentive 5(20.83)
Impulsive 8 (33.33)
Mixed 11 (45.83)

Severity
Mild 15 (62.5)
Moderate 9 (37.5)
Severe 0

Overall, there is a weak negative correlation be-
tween NSS and age. This indicates that soft sign scores
decrease with increasing age. In the ADHD group,
weak to moderate negative correlation was statisti-
cally signi cant in the over ow movements and slow
for age scores. In the control group, we also noted a
weak and negative correlation between age and NSS
for over ow and dysrhythmia scores (see Table 4).

We had insuf cient evidence to demonstrate a
difference in over ow scores between males and fe-
males (see Table 5).

Fisheres exact test

DISCUSSION

Attention de cit hyperactivity disorder (ADHD) is a
disorder that manifests in childhood and may persist
into adulthood with symptoms of hyperactivity, im-
pulsivity, and/or inattention.[10] Besides the ecoreZ
symptoms, the motor ability of ADHD children is often
signi cantly poorer than it should be based on their
age and level of intellectual functioning.[4] Several
papers have already documented the presence of
these soft signs, nonetheless, this study delved further
on correlating PANESS scores with type and severity
of ADHD. Attention was also given in investigating
whether these scores could be a means to monitor
the response to treatment. NSS is used as a screening
tool for psychopathology and diagnosis of ADHD.
[11] In the past, several standardized neurological
test instruments in research and clinical practice have
been used to identify and quantify NSS. One of the
rst was PANESS[12]. In clinical practice, the revised
neurological examination for subtle signs is sensitive
to soft developmental changes and reveals soft motor
de cits in the central nervous system development.[6]
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Table 2.
ment tasks (n=28)

Comparison of prevalence of neurological soft signs in ADHD and healthy children as to gait/station and timed move-

Total Control ADHD p-value
(n=48) (n=24) (n=24)
Frequency (%)
Gaits and Stations
Axial 24 (50) 3(12.5) 21 (87.5) <0.001 -
Right 17 (35.42) 2(8.33) 15 (62.5) <0.001 -
Left 19 (39.58) 2 (8.33) 17 (70.83) <0.001 -
Over ow 19 (39.58) 1(4.17) 18 (75) <0.001 -
Right 19 (39.58) 1(4.17) 18 (75) <0.001 -
Left 19 (39.58) 1(4.17) 18 (75) <0.001
Miscellaneous/Involuntary 39 (81.25) 16 (66.67) 23 (95.83) 0.023 -
Right 33 (68.75) 11 (45.83) 22 (91.67) 0.001 -
Left 33 (68.75) 11 (45.83) 22 (91.67) 0.001 -
Timed movements
Over ow 32 (66.67) 11 (45.83) 21 (87.5) 0.005 -
Right 27 (56.25) 6 (25) 21 (87.5) <0.001 -
Left 27 (56.25) 6 (25) 21 (87.5) <0.001 -
Dysrhythmia 41 (85.42) 18 (75) 23 (95.3) 0.097 -
Right 33 (68.75) 13 (54.17) 20 (83.33) 0.06
Left 36 (75) 16 (66.67) 20 (83.33) 0.318
Miscellaneous/Involuntary 4 (8.33) 0 4 (16.67) 0.109 -
Right 4(8.33) 0 4 (16.67) 0.109 -
Left 3 (6.25) 0 3 (12.5) 0.234 -
SFA 41 (85.42) 17 (70.83) 24 (100) 0.009 -
Right 36 (75) 13 (54.17) 23 (95.83) 0.002 -
Left 36 (75) 13 (54.17) 23 (95.83) 0.002 -

SFA - Slow for age

Thefollowing pointswereidenti edinourresults: 1)
across all categories, ADHD patients had a signif-
icantly higher proportion of positive soft signs ex-
cept for miscellaneous/involuntary movements. 2)
The PANESS scores in ADHD patients were signif-
icantly higher as compared to normally developing
children. 3) There was no signi cant difference in
terms of NSS among the inattentive, impulsive and
mixed ADHD types except for the miscellaneous/in-
voluntary where the inattentive type had signi cantly
lower scores. 4) There was no signicant difference
in the scores of NSS in terms of gender, severity and
treatment of ADHD (except for dysrhythmia which
was signi cantly higher in the drug-naive group). 5)
NSS scores decrease with increasing age.

To better understand the role of motor disorders
in the gamut of manifestations of ADHD, we assess
the speci ¢ areas of the nervous system involved in

the production of movement. The main roles of the
frontal lobe are superior executive function, emotion-
al regulation and movement control.[13] Planning
of complex behaviors is subserved by the prefrontal
cortex, which then produces the complex sequenc-
es of movement suitable for the task, and the prima-
ry motor cortex is responsible for executing skilled
movements. All these areas are connected to diverse
subcortical structures forming subcortical circuits.[13]

In addition to the prefrontal cortex, there is also
the involvement of the basal ganglia and the cere-
bellum as evidenced by magnetic resonance studies.
[14,15] It has been proposed in neuropsychologic
testing that patients with ADHD have impaired exec-
utive functions and/or dif culties with response inhi-
bition.[17,18] These excessive movements seem to
re ectthe immaturity of the neural networks involved
in inhibitory control.[16]



414 Neurological Soft Signs in Patients with Attention De“cit Hyperactivity Disorder

Table 3.  Comparison of PANESS scores in children with ADHD vs normal developing children using gait/station and timed

movement tasks

Total Control ADHD p-value
(n=48) (n=24) (n=24)
Mean + SD; Median (Range)
Gaits and Stations 3.5(0-29) 2(0-8) 14.5 (0 - 29) <0.001*
Axial 0.5 (0 - 16) 0(0-4) 3.5(0 - 16) <0.001*
Right 0(0-8) 0(0-2) 1(0-8) <0.001*
Left 0(0-8) 0(0-2) 1(0-8) <0.001*
Over ow 0(0-6) 0(0-2) 4(0-6) <0.001*
Right 0(0-3) 0(0-1) 2(0-3) <0.001*
Left 0(0-3) 0(0-1) 2(0-3) <0.001*
Miscellaneous/Involuntary 3.67 +2.88 154 +1.44 5.79 £ 2.32 <0.001 ¢
Right 148+ 1.34 0.5+ 0.59 246+ 1.14 <0.001 3
Left 148+ 1.34 0.5+ 0.59 246+ 1.14 <0.001 3
Timed movements 13 (1 - 45) 7(1-19) 21 (8 - 45) <0.001*
Over ow 2.5(0 - 16) 0(0-8) 5.5 (0 - 16) <0.001*
Right 1(0-8) 0(0-4) 3(0-8) <0.001*
Left 1(0-7) 0(0-4) 3(0-7) <0.001*
Dysrhythmia 3(0-11) 2(0-6) 3.5(0-11) 0.009*
Right 1(0-5) 1(0-3) 2(0-5) 0.014*
Left 144 +1.13 1+0.83 1.88+1.23 0.006 ¢
Miscellaneous/Involuntary 0.17 £ 0.56 0 0.33+0.76 0.037 ¢
Right 0(0-2) 0(0-0) 0(0-2) 0.043*
Left 0(0-1) 0(0-0) 0(0-1) 0.077*
SFA 6.5 (0 - 26) 3.5(0-18) 11.5 (2 - 26) <0.001*
Right 35(0-12) 1(0-8) 6 (0-12) <0.001*
Left 2(0-12) 1(0-8) 45(0-12) <0.001*
Total Right Over ow 1.5(0- 10) 0(0-4) 5.5(0-10) <0.001*
Total Left Over ow 1.5(0-10) 0(0-4) 5.5(0-10) <0.001*
Total Overall Over ow 3.5(0-20) 0(0-8) 11.5 (0 - 20) <0.001*
PANESS Total 20 (1 - 67) 8.5 (1 - 20) 35 (18 - 67) <0.001*

Statistical tests used: * - Wilcoxon rank-sum test; § - Independent sample T-test

SFA - Slow for age

Neurological Soft Signs in ADHD

As hypothesized, our present study signicantly
revealed the presence of NSS in the ADHD group
as compared to the healthy controls. Patients with
ADHD showed multiple motor abnormalities as
compared to the control group in terms of over ow
movements, imbalance and greater motor slowness
as exhibited by higher slow for age (SFA) scores. All
ADHD patients signi cantly performed worse on the
PANESS scale as demonstrated by higher PANESS
scores. These ndings are consistent with the results
of previous studies that emphasized motor dysfunc-
tion in ADHD patients. Pitzianti, et al. evaluated the

attention and motor functioning of 27 ADHD pa-
tients. The results showed that ADHD patients had
impairments in motor function.[31] In a cross-sec-
tional study by Patankar in 2012, NSS was found
in 84% of the 52 Indian children diagnosed with
ADHD.[9] Previous studies in congruence with our
ndings include those done by Uslu [19], Meyer and
Sagvolden [20] and Pitcher in 2003.[21] The higher
prevalence of NSS in ADHD can be explained by
a reduction in the size of the inferior frontal gyrus,
middle and superior temporal gyrus, and anterior
cingulate gyrus.[22] Prefrontal striatal circuits under-
pin the executive function and dysfunction and have
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Table 3.1 Correlation of neurological soft sign scores with the severity of ADHD (n=24)

Total Mild Moderate p-value
(n=24) (n=15) (n=9)
Mean + SD; Median (Range)
Gaits and Stations 14.04 £ 7.17 13.47 £ 8.13 15+5.5 0.623 5
Axial 3.5(0-16) 3(0-16) 4(0-9) 0.764*
Right 1(0-8) 1(0-8) 2(0-4) 0.174*
Left 1(0-8) 1(0-8) 1(0-4) 0.561*
Over ow 3.67 £ 2.55 3.2+248 444 +2.6 0.256 5
Right 1.83+£1.27 16+1.24 222+13 0.256 ¢
Left 1.83+1.27 16+1.24 222+13 0.256 S
Miscellaneous/ 5.79+2.32 5.47 + 2.59 6.33+1.8 0.388 ¢
Involuntary
Right 246 +£1.14 227+1.22 2.78 £ 0.97 0.298 S
Left 246 +£1.14 227 +1.22 2.78 £ 0.97 0.298 ¢
Timed movements 23.79 + 10 22.27 +9.61 26.33 + 10.68 0.346 8
Over ow 7335 6.2 +4.83 9.22+£4.97 0.156 8
Right 3.54+£243 28722 4.67+25 0.079 s
Left 3(0-7) 2(0-7) 5(1-7) 0.276*
Dysrhythmia 3.79+23 3.27+271 4671 0.153 ¢
Right 1.63+£1.17 1.4+1.35 2+0.71 0.233 ¢
Left 1.88+1.23 1.53+1.36 244 £ 0.73 0.078 3
Miscellaneous/ 0.33+0.76 0.27+£0.7 0.44 +0.88 0591 ¢
Involuntary
Right 0(0-2) 0(0-2) 0(0-1) 0.646*
Left 0(0-1) 0(0-1) 0(0-1) 0.275*
SFA 12.33+6.91 12.53 + 7.39 12 +6.44 0.859 S
Right 5.79 £ 3.22 5.93 + 3.33 5.56 + 3.21 0.787 8
Left 5.29 + 341 5.53 + 3.56 4.89+3.3 0.664 S
Total Right Over ow 5.38 £ 3.09 4.47 +3.16 6.89 £ 2.42 0.061 §
Total Left Over ow 5.21+£3.23 4.6 +3.42 6.22 £ 2.77 0.242 §
Total Overall Over ow 11+6.44 9.4+6.73 13.67 £+ 5.22 0.118 §
PANESS Total 37.83+13.78 35.73 £ 15.06 41.33+11.28 0.347 8

Statistical tests used: * - Wilcoxon rank-sum test; § - Independent sample T-test
SFA - Slow for age

long been considered an important neuropsycholog- on the NSS scale. This can be explicated by the hor-
ical correlate of ADHD.[15] The current ndings in  monal events of puberty exerting profound effects on
our study are speculated to be a manifestation of the brain maturation and behavior.[24] More important-
eprefrontal-striatalZ model of ADHD. ly, a decrease in soft signs with age is due to the in-
tegration of higher-order processes such as attention
with a lower-level neuromotor inhibitory mechanism.
[25] This is contrary to the study done by Hadders-
In our study, there is a weak negative correlation be- Algra wherein NSS was shown to be low in the pre-
tween NSS and age, indicating that soft sign scores school age and that there was a steady increase in
decrease with increasing age. This was consistent the frequency of soft signs.[26]

with the results obtained by Azza [23] and Dickstein ~ Gender differences in NSS were insigni cant in our
[5], who found that older patients performed better  study tting with that of the study done by Gustafsson,

Clinical Correlates of NSS in ADHD
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Table 3.2 Correlation of neurological soft sign scores with the different types of ADHD (n=24)

Inattentive Impulsive- Mixed type p-value
(n=5) Hyperactive (n=11)
(n=8)
Mean + SD; Median (Range)
Gaits and Stations 9.6 £10.11 17.63 £ 6.82 13.45+ 491 0.135 f
Axial 1(0 - 16) 5.5(2 - 16) 4(0-8) 0.183
Right 0(0-8) 1(0-8) 2(0-3) 0.2771
Left 1(0-8) 2(0-5) 1(0-3) 0.3337
Over ow 24+261 4.75+2.12 345+27 0.262 f
Right 1.2+13 2.38 £ 1.06 1.73+1.35 0.262 f
Left 1.2+1.3 2.38 £ 1.06 1.73+1.35 0.262 f
Miscellaneous/Involuntary 3.2+2.86 6.5+ 1.41 6.45+ 1.86 0.012 f
Right 1.2+13 2.75+£0.71 2.82+£0.98 0.014 f
Left 1.2+13 2.75+£0.71 2.82+£0.98 0.014 f
Timed movements 242 £8.23 20 £ 10.16 26.36 + 10.57 0.407 f
Over ow 4.2 +3.19 7.88+4.7 8.36 £ 5.63 0.295 f
Right 2+141 3.63 £ 2.26 418 +2.75 0.258 f
Left 2(0-4) 45(0-7) 50-7) 0.350 1
Dysrhythmia 2.8+2.68 35+321 4.45 +1.04 0.391 f
Right 1.2+13 1.38+1.6 2+0.63 0.358 f
Left 1.2+13 1.88 + 1.46 2.18+0.98 0.348
Miscellaneous/Involuntary 00 0.5+0.93 0.36 £ 0.81 0528
Right 0(0-0) 0(0-2) 0(0-1) 0.4871
Left 0(0-0) 0(0-1) 0(0-1) 0.6081
SFA 17.2+54 8.13+5.54 13.18 + 7.05 0.053 f
Right 7.8+2.49 4.13+2.95 6.09 + 3.3 0.121 f
Left 7.8+ 3.03 3.25+ 243 564 +35 0.05 f
Total Right Over ow 3.2+259 6+2.93 591+3.21 0.215 f
Total Left Over ow 3+255 6.25+ 3.2 545+ 3.3 0.204
Total Overall Over ow 6.6 + 5.55 12.63 + 6.09 11.82 + 6.68 0.228 f
PANESS Total 33.8+£17.75 37.63+£14.71 39.82 £ 12.12 0.737 f

Statistical tests used:f- One way ANOVA; 1 - Kruskal Wallis test

SFA - Slow for age

which showed higher scores in the male population This nding is similar to one study wherein children
but was not statistically signi cant.[27] Interestingly,  with inattentive type ADHD had signi cantly poorer
in the study by Larson and colleagues, there was a  ne motor skills, while children with combined-type
gender difference for timed patterned movements, ADHD were found to experience signi cantly great-
but not for timed repetitive movements suggestive of er dif culties with gross motor skills.[28] A study
the fact that the neural pathways and motor systems done by Patankar revealed that the inattentive type
underlying patterned movement may mature differ- had signi cant over ow movements which are indic-
ently in females than in males.[32]

NSS was not signi cantly correlated with the type

ative of delayed motor inhibition.[9]
There was no statistically signicant difference

of ADHD except for the inattentive type which had in the scores of NSS between mild and moderate
signi cantly lower scores in terms of involuntary ADHD in our study in contrast to Patankar,et al.
movements. Very few studies have focused on cor- [9] wherein signi cant scores were higher in more
relations between the types of ADHD and soft signs. severe ADHD. When compared to normal children,
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Table 3.3 Correlation of neurological soft sign scores as to ADHD pharmacotherapy (n=24)

With medication Without medication p-value
(n=18) (n=6)
Mean + SD; Median (Range)
Gaits and Stations 13+ 7.43 17.17 £ 5.74 0.225 3
Axial 3(0...16) 45(1 ... 16) 0.401*
Right 1(0...8) 1.5(0...8) 0.863*
Left 1(0...5) 15(0 ... 8) 0.393*
Over ow 3.22 £ 2.67 5+1.67 0.142 s
Right 1.61+1.33 25+£0.84 0.142 s
Left 1.61+1.33 25+0.84 0.142 8
Miscellaneous/Involuntary 5.67 + 2.45 6.17 £ 2.04 0.658 ¢
Right 239+1.2 2.67£1.03 0.617 3
Left 239+£1.2 2.67£1.03 0.617 S
Timed movements 2428 +9.6 22.33+11.94 0.689 S
Over ow 7.78 £5.11 6 +4.86 0.463 8
Right 3.78 £ 2.56 2.83+£2.04 0.422 5§
Left 45(0...7) 150 ..7) 0.361*
Dysrhythmia 3.22+1.73 55+ 3.08 0.033 s
Right 1.39+0.98 233+£1.51 0.088 ¢
Left 156+1.1 2.83+£1.17 0.024 s
Miscellaneous/Involuntary 0(0..2 0(0...2) 1.000*
Right 0(0...2) 0(...1) 0.959*
Left 0(0...1) 0(0...1) 0.727*
SFA 12.94 + 6.34 10.5+8.8 0.465 ¢
Right 5.94 + 3.15 5.33+ 3.67 0.696
Left 5.56 £ 2.94 45+481 0.523 S
Total Right Over ow 5.39 £ 3.27 5.33+£2.73 0.971 s
Total Left Over ow 5.28 +3.34 5+3.16 0.890 S
Total Overall Over ow 11+£6.71 11+£6.13 1.000 S
PANESS Total 37.28 £ 13.8 39.5+ 14.88 0.741 5

Statistical tests used: * - Wilcoxon rank-sum test; § - Independent sample T-test
SFA - Slow for age

ADHD children signi cantly differ with respect to soft in NSS scores between those undergoing occupa-
signs; the more severe the ADHD, the greater are tional therapy and those who are not. This is some-
the soft signs. There is a certain correlation of NSS how consistent with the results of the study by Rubia,
with neurodevelopmental disorders such as ADHD. et al. who demonstrated the effectiveness of meth-
[29] There were no severe ADHD subjects enrolled ylphenidate on de cits in motor timing in ADHD
in our study, but looking at the results, the moderate children and extended its use from the domain of
group showed higher scores though not statistically attention and inhibitory functions to the domain of
signi cant and could be due to a low sample size. executive motor timing.[30] This is different from the
There was no statistically signicant difference  study done by Azza and colleagues wherein NSS
in NSS scores between those with versus without was not correlated with medical interventions.[23]
methylphenidate medication, except for dysrhyth- All errors in particular items of the NSS examination
mia which was signi cantly higher in the untreated are related to planning and controlling the action.
group. Likewise, there was no signi cant difference  The motor planning is related to the pre-supplemen-
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Table 3.4 Correlation of neurological soft sign scores as to occupational therapy (n=24)

With occupational
therapy (n=5)

Without occupational p-value
therapy (n=19)

Mean £ SD; Median (Range)

Gaits and Stations 11.8 +4.92
Axial 3(0...8)
Right 2(0...3)
Left 1(0...3)
Over ow 2.8+2.28
Right 14+1.14
Left 14+1.14
Miscellaneous/Involuntary 6.2 +£2.28
Right 26+1.14
Left 26+1.14
Timed movements 24.8 £ 10.89
Over ow 8.8 £6.57
Right 4.4 +3.05
Left 6(0..7)
Dysrhythmia 44+1.14
Right 1.8+0.84
Left 2.6 £ 0.55
Miscellaneous/Involuntary 0(0...2)
Right 0(...1)
Left 0(..1)
SFA 11.2+5.26
Right 5.6 + 2.51
Left 4.8+ 2.17
Total Right Over ow 5.8+ 3.83
Total Left Over ow 54+41
Total Overall Over ow 11.6 +8.17
PANESS Total 36.6 £13.41

14.63 + 7.65 0.444 8
4(0...16) 0.519*
1(0...8) 0.854*
1(0...8) 0.560*
3.89 + 2.62 0.405 °
1.95 + 1.31 0.405 ¢
1.95 + 1.31 0.405 ©
5.68 + 2.38 0.668 °
242 +1.17 0.763 °
2.42+1.17 0.763 3
23.53 +10.05 0.806 °
6.95 + 4.65 0.473 ¢
3.32+2.29 0.387 ¢
20..7) 0.563*
3.63+2.52 0.519 ¢
1.58 + 1.26 0.716 ¢
1.68 + 1.29 0.141 3
00...2) 0.826*
00...2) 0.869*
00...1) 0.577*
12.63 + 7.37 0.690 °©
5.84 + 3.44 0.885 ¢
5.42 +3.7 0.725 ¢
5.26 + 2.98 0.738 ¢
5.16 + 3.1 0.885 °
10.84 + 6.17 0.821 ¢
38.16 + 14.22 0.828 ¢

Statistical tests used: * - Wilcoxon rank-sum test; § - Independent sample T-test

SFA - Slow for age

tary motor area and links between the prefrontal cor-
tex, basal ganglia as well as the cerebellum.[27,28]
The effect of methylphenidate in lessening NSS is
supposed to be on the dopamine reuptake in the
basal ganglia, cerebellum and cerebral cortex in-
terconnection.[4] Therefore, it could be considered
that methylphenidate acts in similar regions and may
improve NSS.

CONCLUSION

Multiple abnormalities of the motor system have
been identi ed in children with ADHD as compared

to healthy controls including the persistence of over-

ow movements, impaired timing of motor respons-
es and de cits in ne motor abilities. A majority of
the NSS in ADHD were those of slowness of perfor-
mance during repetitive tasks and miscellaneous/in-
voluntary movements during untimed tasks. The pres-
ence of excessive overow movements in children
with ADHD appears to re ect the immaturity of the
neural networks involved in inhibitory control. These
NSS which are present in all patients with ADHD
were noted to decrease with age.

The prevalence of NSS is much higher in children

with ADHD than in controls and may be of value
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Table 4. Correlation of neurological soft sign scores in both ADHD and control group as to age (n=28)

Overall ADHD Control
Correlation coef  cient
Gaits and Stations -0.325** -0.178 -0.397
Axial -0.221 -0.04 -0.156
Right -0.125 0.108 -0.255
Left -0.176 -0.054 -0.133
Over ow -0.371** -0.467** -0.307
Right -0.371** -0.467** -0.307
Left -0.371* -0.467** -0.307
Miscellaneous/Involuntary -0.285** -0.128 -0.311
Right -0.306** -0.158 -0.374
Left -0.306** -0.158 -0.374
Timed movements -0.081 0.345 -0.244
Over ow -0.284 -0.144 -0.384
Right -0.292** -0.109 -0.48**
Left -0.234 -0.103 -0.284
Dysrhythmia -0.269 -0.042 -0.478**
Right -0.106 0.169 -0.356
Left -0.429** -0.352 -0.506**
Miscellaneous/Involuntary 0.003 0.041 -
Right 0.008 0.058 -
Left -0.066 -0.083 -
SFA 0.154 0.607** 0.123
Right 0.143 0.562** 0.17
Left 0.219 0.627** 0.18
Total Right Over ow -0.336** -0.241 -0.497**
Total Left Over ow -0.293** -0.264 -0.3
Total Overall Over ow -0.317** -0.24 -0.404
PANESS Total -0.202 0.099 -0.337

Correlation interpretation: [0-0.2] Very weak; (0.2-0.4] Weak; (0.4-0.6] Moderate; (0.6-0.8] Strong; (0.8-1) Very strong; 1: Perfect; (-) indi-
rect, (+) direct

** - signi“cant (p-value <0.05)

SFA - Slow for age

in the evaluation of this disorder, to improve sensi- useful to monitor the effectiveness of pharmacologi-
tivity in the diagnosis. An evaluation in motor func- cal treatment among individual patients where they
tion seems to be appropriate because children with ~ will serve as their own control.

ADHD and motor dysfunction in combination have

a higher frequency of other problems such as ob- STRENGTHS, LIMITATIONS AND
sessive-compulsive disease, depression and conduct RECOMMENDATIONS

disorder.[6,18]

NSS was not correlated with gender, type and The inclusion of healthy controls made this study
severity of ADHD. The majority of the NSS had no more valid. The inclusion of only ADHD without oth-
signi cant correlation in terms of treatment except er comorbidities such as learning disability and psy-
for the dysrhythmia, which was signi cantly lower in  chiatric disorders has lessened the effects of possible
patients receiving methylphenidate treatment. We, confounding variables.
therefore, suggest that evaluation of NSS may be
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Table 5. Over ow movement scores between males and females in both ADHD and control group (n = 48)

Total (n = 48) Male (n = 32) Female (n = 16) p-value
Mean + SD; Median (Range)

Over ow 0(0...6) 0(0...6) 0(0...6) 0.251*
Right 0(0...3) 0(0...3) 0(0...3) 0.251*
Left 0(...3) 0(0...3) 0(00...3) 0.251*

Timed movements 25(0...16) 4(0...14) 1(0...16) 0.199*

-Over ow
Right 1(0...8) 2(0...6) 05(0...8) 0.302*
Left 1(0..7) 15(0...7) 0(0...7) 0.127*

Total Right Over ow 1.5(0 ... 10) 2(0...9) 0.5(0 ... 10) 0.275*

Total Left Over ow 1.5(0 ... 10) 25(0...10) 0(0...9) 0.106*

Total Overall Over ow 3.5(0... 20) 5(0 ... 20) 1(0... 20) 0.175*

Statistical tests used: * - Wilcoxon rank-sum test

The value of the present result is limited due to a
number of reasons. Firstly, there was a wide age range
(6-18 years) limiting the number of children at each
age level. With greater numbers of children at each
age level, more discrete age-related changes might
be identi ed, and better comparisons to performance
could be made for all variables at each age level. Al-
though our target sample size was met, only those with
mild and moderate ADHD were included in the study.
Larger sample size would still be recommended to in-
crease the likelihood of measuring soft signs in severe
ADHD patients. In addition, our sample was recruited
from a single tertiary hospital, and therefore is not a
nationally representative sample. Lastly, the normative
data for PANESS was not of Filipino children, hence
a possible avenue for future research on this aspect.

In an attempt to elucidate the role of NSS in ADHD
patients, it is also worth exploring in future studies
the effectiveness of pharmacological treatment by
evaluating the motor functioning of ADHD patients
at baseline and after treatment.

Additional studies on several aspects mentioned
above will not only enhance our understanding of
the biological bases of ADHD but will also add sci-
enti ¢ evidence to the predictive value of NSS as
indicators of the severity of functional impairment in
ADHD as well as outcome predictors.
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ABSTRACT

Purpose: The objectives of this study is to report
the oncologic outcomes and safety and tolerability
of induction chemotherapy in locally advanced na-
sopharyngeal carcinoma treated at our institution ...
The Benavides Cancer Institute, University of Santo
Tomas Hospital, Manila, Philippines

Patients and Methods: Thirty-eight patients
who underwent induction chemotherapy prior to
concurrent chemoradiotherapy for locally advanced
nasopharyngeal carcinoma at our institution were
retrospectively reviewed. Of these, 14 patients were
excluded (5 patients had M1 disease at diagnosis,
5 patients received induction chemotherapy (IC) for
recurrent disease, 4 patients had incomplete medi-
cal records) and 24 patients were included in the
nal outcomes and safety analysis.

Reiner John S. Villafuerte
rivillafuerte@gmail.com

Section of Medical Oncology, Department of Medicine
University of Santo Tomas Hospital

Journal of Medicine, UST2020 , 4, 1; doi: 10.35460/2546-1621.2019-0042

Results: With a median follow-up of 39 months,
the median overall survival (OS), progression-free
survival (PFS), locoregional failure-free surviv-
al (LRFFS) and distant failure-free survival (DFFS)
were not reached. The 3-year OS, PFS, LRFFS, and
DFFS rates were 60.75%, 57.93%, 52.96%, and
80.67% respectively. In terms of safety, the most
common adverse event reported were anemia, nau-
sea/vomiting, and mucositis with very few reported
adverse events of neutropenia (4.2% all grades) and
no reported case of febrile neutropenia. In terms of
tolerability, 87.5% were able to complete three or
more cycles of induction chemotherapy and 70.8%
completed at least two cycles of cisplatin concurrent
with radiotherapy.

Conclusion: In this cohort of Filipinos with local-
ly advanced nasopharyngeal carcinoma, induction
chemotherapy strategy appears to be safe and tol-
erable. Oncologic outcomes were less favorable
compared to the published report possibly due to
very advanced disease, less use of taxane-contain-
ing regimen in this cohort, less use of advanced ra-
diotherapy (RT) technique such as IMRT, and small
sample size.

http://www.jmust.org
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INTRODUCTION

Nasopharyngeal carcinoma (NPC) is unique com-
pared to other head and neck cancers in terms of
histology and epidemiology with the highest inci-
dences reported in southeast Asia, Micronesia and
Polynesia, eastern Asia, and northern Africa.[1]
Because of its anatomical location and sensitivity
to radiation, radiotherapy is the primary treatment
modality for localized NPC. Most cases, as high as
70%, of newly diagnosed NPC are classi ed as lo-
co-regionally advanced disease.[2]

The value of adding chemotherapy was rst shown
by the landmark Intergroup 0099 study, also known
as Al-Sarraf protocol. The trial showed that concur-
rent chemoradiotherapy with adjuvant chemother-
apy provided a 31% increase in 3-year OS. Since
1998, this regimen has been deemed the standard
of care for advanced NPC.[3]

Since the Intergroup study, other randomized stud-
ies were conducted to con rm the role of concurrent
chemoradiotherapy with adjuvant chemotherapy
(CCRT + AC) of NPC in the endemic region.[4-6]. A
promising strategy to further improve the treatment
outcome is to alter the sequence from concurrent-ad-
juvant to induction-concurrent because of several po-
tential and theoretical advantages: 1) The early use
of potent combination chemotherapy drugs at full
dose allows better drug delivery through a vascula-
ture that has not been disrupted by prior RT and is ef-
fective towards eradicating micrometastases; 2) Bet-
ter tolerance of induction chemotherapy compared
to adjuvant chemotherapy, taking into account the
poor compliance of adjuvant chemotherapy of the
Al-Sarraf regimen, which is as low as 60% [7]; 3)
Upfront chemotherapy can shrink the primary tumor
to allow a wider margin for subsequent irradia-
tion in patients with extensive locoregional disease
near-critical neurological structures.[8]. However,
in previous phase 3 studies that compared IC plus
radiotherapy versus radiotherapy alone, IC did not
reduce distant metastasis or prolong survival, one
explanation is that a truly effective IC regimen has
not yet been identi ed.[9-12]

Several randomized studies have reported prom-
ising results of IC with concurrent chemoradiother-
apy (IC + CCRT) compared with CCRT alone. A
phase Il study of 65 patients in Hong Kong were
randomized to IC with docetaxel and cisplatin for
two cycles followed by concurrent chemoradiother-

apy with weekly cisplatin versus concurrent chemo-
radiotherapy alone. Results showed manageable
toxicity with no signi cant differences in the rates of
acute toxicities and comparable dose intensities of
concurrent cisplatin, late RT toxicities, and quality of
life scores. It also showed improvement in 3-year OS
(94.1% vs 67.7%).

A European phase Il study was conducted by the
Hellenic Cooperative Oncology Group which used
cisplatin, epirubicin, and paclitaxel as induction
regimen. A total of 141 patients were randomized
to either IC + CCRT versus CCRT alone. The study
showed similar overall response rate, 3-year PFS
and OS with a manageable toxicity pro le.[14]

The Hong Kong Nasopharyngeal Cancer Study
Group conducted a randomized, multicenter phase
3 trial evaluating several promising strategies includ-
ing changing from adjuvant to IC using cisplatin and
5FU. Induction cisplatin + 5FU (PF) did not show
signi cant improvement in PFS and OS compared to
adjuvant PF. The safety pro le showed fewer neutro-
penia and electrolyte disturbances in the induction
PF arm.

In another study conducted in Singapore, the com-
bination of gemcitabine, carboplatin, and paclitaxel
was used as IC prior to CCRT. A total of 180 pa-
tients were randomized to IC + CCRT versus CCRT
alone without AC. The results showed no signicant
difference in OS, disease-free survival, and distant
metastasis-free survival. The induction arm showed
higher rates of grade 3 and 4 leukopenia and neu-
tropenia, but with comparable acute radiation toxic-
ities and global quality of life scores.[16]

A randomized phase III study was done in China
comparing neoadjuvant chemotherapy followed by
concurrent chemoradiotherapy versus chemoradio-
therapy alone in stage Ill and IVB NPC. The induc-
tion arm used cisplatin and 5FU every 3 weeks for
two cycles. A total of 476 patients were randomized
and results showed higher 3-year disease-free surviv-
al (DFS) of 82.0% versus 74.1% with marginal im-
provement in 3-year distant metastasis-free survival
(DMFS) of 86.0% versus 82.0%. No improvement
was seen in OS or LRRFS. The induction arm also
had signi cantly more grade 3-4 toxicities during
the CCRT.[17]

In another phase lll study done in China, the
docetaxel/cisplatin/5FU (TPF) regimen was investi-
gated as an induction regimen in locally advanced
NPC compared to CCRT alone. A total of 239 pa-
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tients were randomly assigned to each treatment
arm. The results showed that the addition of induc-
tion TPF to concurrent chemoradiotherapy signt

cantly improved 3-year failure-free survival (80% vs
72%) with acceptable toxicity. A long-term outcome
is still not reported.[18]

A retrospective study was also done in Sun Yat-
sen University Cancer Center in China evaluating
the long-term outcome of IC. A propensity-matched
analysis was done in 318 paired patients. The
5-year OS and DFS were signi cantly improved with
IC.[19]

Another retrospective study was done this time in
Siriraj Hospital in Thailand where NAC versus AC
was compared using cisplatin + 5FU/leucovorin for
a maximum of three cycles. In this cohort, 79 patients
received NAC while 187 patients received AC. The
results showed that 3-year and 5-year OS, LLRFS,
and DMFS were not improved with NAC compared
to AC.[20]

A randomized trial was also done by the French
group Groupe deOncologie Radiothérapie Téte Et
Cou (GORTEC) employing IC with TPF followed
by CCRT versus CCRT alone. A total of 83 patients
were included in the study and results showed good
compliance to the induction regimen (95% received
three cycles of TPF). Toxicities were comparable in
both arms, while 3-year PFS and OS were signi-
cantly improved in the induction arm.

A meta-analysis of six randomized controlled tri-
als (RCTs) and ve observational studies was done
showing high-quality evidence from RCTs that IC sig-
ni cantly improved PFS and OS but was associated
with more frequent AEs. The analysis also showed
no divergent results between RCTs and observation-
al studies.[22].

In terms of local data, Dizon, et al. [23] reported
a small phase Il randomized study done at Philip-
pine General Hospital. In this pilot study, 30 patients
were randomized to receive IC (PF) followed by
chemoradiotherapy versus standard Al-Sarraf proto-
col. Median PFS was 19.6 months (standard arm)
versus 25.7 months (investigative arm). The 3-year
PFS rates were 25% and 63%, respectively with haz-
ard ratio 2.64 (p = 0.176). There was no signi cant
difference in oncologic outcomes such as median
and 3-year PFS and OS rates between the two arms.
Anemia, anorexia, nausea, vomiting, and xerosto-
mia were the most frequent grade 3 AEs reported.

The value of IC remains under investigation de-
spite decades of research, and clear guidelines for
the optimal use of IC are yet to be de ned. Real-world
data (RWD) and local experience are important in
understanding and de ning the value of IC in a spe-
ci ¢ population. There had been no published local
data (retrospective or prospective) on the safety and
ef cacy of IC in locally advanced NPC.

This study aims to determine the oncologic out-
comes as well as the safety and tolerability of IC
in Filipinos with locally advanced NPC treated at
the Benavides Cancer Institute from 2008 to 2018.
As there is still no consensus on the role of IC in
LA-NPC, RWD and local institutional experience are
important in understanding the outcomes and safety
of IC in a speci c population.

The primary objective of this study is to determine
oncologic outcomes of IC in Filipinos with locally
advanced NPC treated at the Benavides Cancer In-
stitute in terms of the OS, PFS, LRFFS, and DFFS.

The secondary objective of this study is to deter-
mine the safety and tolerability of IC in Filipinos with
locally advanced NPC treated at the Benavides Can-
cer Institute using the Common Terminology Criteria
for Adverse Events (CTCAE v5.0).

METHODOLOGY

This is a retrospective and descriptive type of study
reviewing the medical records of patients seen at
the University of Santo Tomas Hospital ... Benavides
Cancer Institute from 2008 to 2018. The study pop-
ulation will include Filipino patients diagnosed with
locally advanced NPC who underwent IC at the
Benavides Cancer Institute at the University of Santo
Tomas Hospital from 2008 to 2018. This will include
patients from both private and clinical divisions.

The inclusion criteria include the following: a) His-
tologically con rmed locally advanced NPC who
underwent IC prior to de nitive concurrent chemo-
radiotherapy; b) Stage Il to IVB based on AJCC 7th
edition; and c) Age >= 18 years. Patients with in-
complete hospital records were excluded from this
study.

The investigators obtained the University of Santo
Tomas Hospital (USTH) Institutional Research Ethics
Committee (IREC) approval prior to study imple-
mentation. The investigators conducted this study in
accordance with the principles of the Declaration
of Helsinki, Good Clinical Practice guidelines, the
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National Ethical Guidelines for Health & Health Re-
lated Research (NEGHHRR 2017), the Data Privacy
Act of 2012, and the WHO Operational Guidelines
2011.

The charts of identi ed patients aged more than
18 years old diagnosed histologically with NPC who
underwent IC from 2008 to 2018 were reviewed
to obtain the following variables: a) General data:
age, sex, comorbidities, province of origin, family
history of cancer, smoking history, occupation, and
ECOG (Eastern Cooperative Oncology Group Per-
formance) status prior to treatment; b) Tumor data:
TNM stage based on AJCC-7 and WHO histologic
subtype; c) Radiotherapy data: RT-technique, dose,
prescription type, fractionation, and reported side
effects; d) Chemotherapy data: IC protocol, number
of cycles, cisplatin dose, and reported side effects;
e) Oncologic outcome: date of local recurrence,
date of distant metastasis, date and cause of death,
if applicable. Data analysis was done using SPSS
Statistics version 24 (SPSS, Chicago, IL). Oncologic

7. Distant failure-free survival (DFFS) ... length of time
from completion of treatment up to rst distant re-
currence and/or death from any cause.

RESULTS

38 patients who underwent
Induction Chemotherapy at BCI

14 were excluded:
5 with denovo M1 disease
5 with recurrent disease
4 with incomplete disease

-y
A 4

24 patients eligible for final
analysis

Figure 1. CONSORT diagram of patients who underwent in-
duction chemotherapy at the Benavides Cancer Institute (BCI).

Study Population

Upon review of the hospitales cancer database, a to-

outcomes such as OS, PFS, LRRFS, and DFFS wer¢al of 38 patients underwent IC prior to CCRT for lo-

calculated using the Kaplan-Meier method.

De nition of Terms

.Locally advanced NPC - Stage Il to IVB NPC
based on AJCC 7th edition staging system.
.Induction chemotherapy (IC) ... use of chemo-
therapy regimen prior to de nitive treatment.
In the case of NPC, regimens include but not
limited to combinations of platinum (cisplatin or
carboplatin), 5FU, and or docetaxel. The most
commonly used doublet combination is cisplatin
+ 5FU, while the most common triplet combina-
tion uses the TPF protocol (docetaxel + cisplatin
+ 5FU).
3.Concurrent chemoradiotherapy ... the standard
of care for locally advanced NPC. This treatment
protocol makes use of high dose cisplatin @ 100
mg/m2 every 3 weeks or weekly cisplatin @ 30
mg/m2 concurrent with radiotherapy.
4. Overall survival (OS) ... length of time from the
date of diagnosis until death from any cause.
Progression-free survival (PFS) ...
from completion of treatment up to rst recur-
rence, progression, and/or death from any cause

5.

of time from completion of treatment up to rst
locoregional recurrence and/or death from any
cause.

cally advanced NPC at our institution from 2008 to
2018 and were retrospectively reviewed. Of these,
14 patients were excluded due to the following: 5
patients had M1 disease at diagnosis, 5 patients
received IC for recurrent disease, 4 patients had in-
complete medical records. Twenty-four patients were
included in the nal outcomes and safety analysis
(Figure 1).

Table 1 shows the baseline characteristics of the
included patients. The majority were males (66.7%)
with a median age of 49, all have good performance
status prior to treatment with an ECOG score of O
or 1, and mostly non-smokers (66.7%). In terms of
histology and staging, the majority are of the WHO
type 3 undifferentiated type (79.2%), AJCC 7" stage
IVb (62.5%), T4 (70.8%), and N3 (58.3%). Most
of the patients underwent conventional radiotherapy
(66.7%) rather than IMRT (33.3%). The most com-
mon IC protocol used was the PF regimen (70.8%).
A taxane containing regimen (TPF or modication)
was used in about 29.2%.

length of time

ONCOLOGIC OUTCOMES

.Locoregional failure-free survival (LRFFS) ... lengtH19ure 2 shows the Kaplan-Meier estimate of the OS

of patients who underwent IC prior to CCRT. With
a median follow-up of 39 months (range 5 to 129
months), the median OS is not reached. The 1-year,
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Table 1. Baseline demographic and clinical char-
acteristics of patients who underwent induction

chemotherapy
Characteristics Induction Chemotherapy
Group (n = 24)
Median Age (range) ... years 46 (19 ... 61)
Sex ... no. (%)
Male 16 (66.7%)
Female 8 (33.3%)
ECOG ... no. (%)
0 10 (41.7%)
1 14 (58.3%)

Smoking History ... no. (%)

Non-smoker 16 (66.7%)

Light smoker 3 (12.5%)

Heavy smoker 5 (20.8%)
WHO histologic subtype ... no. (%)

Type 1 - Differentiated 2 (8.3%)

keratinizing

Type 2 - Differentiated 3 (12.5%)

non-keratinizing

Type 3 - Undifferentiated 19 (79.2%)

AJCC 7" Stage
Stage I 3 (12.5%)
Stage IVa 6 (25.0%)
Stage IVb 15 (62.5%)
T Stage ... no. (%)
T2 3 (12.5%)
T3 4 (16.7%)
T4 17 (70.8%)
N Stage ... no. (%)
N1 1 (4.2%)
N2 9 (37.5%)
N3a 6 (25.0%)
N3b 8 (33.3%)
RT technique ... no. (%)
Conventional 16 (66.7%)
IMRT 8 (33.3%)
Induction chemotherapy protocol
... No. (%)
PF 17 (70.8%)

TPF or modi ed TPF 7 (29.2%)

2-year, and 3-year OS rates are 91.67%, 74.77%,
and 60.75%, respectively.

Figure 3 shows the Kaplan-Meier estimate of PFS
of patients who underwent IC followed by CCRT. The
median PFS is not reached with a 1-year, 2-year, and
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Figure 2. Kaplan-Meier OS curve of patients who under-
went induction chemotherapy
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Figure 3. Kaplan-Meier PFS curve of patients who under-
went induction chemotherapy
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Figure 4. Kaplan-Meier LRFFS curve of patients who under-
went induction chemotherapy

3-year PFS rates of 77.78%, 57.93%, and 57.93%,
respectively.

In terms of locoregional failure, 11 out of 24
patients had a locoregional failure (45.83%).
Figure 4 shows the Kaplan-Meier estimate of LRFFS.
The median LRFS is not reached with a 1-year,
2-year, and 3-year LRFFS rates of 70.83%, 52.96%,
and 52.96%, respectively.

In terms of distant failure, only 4 out of 24 had
a distant failure (16.67%). Figure 5 shows the
Kaplan-Meier estimate of the DFFS of the cohort.
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DRF Table 3. Reported adverse events of patients who underwent
1 induction chemotherapy using the common terminology crite-
ria for adverse events (CTCAE) version 5.

208

©

£ Variable Induction Chemotherapy Group
8 06 (n=24)

D All Grades Grades >=3
s 04

g number of patients (percent)
§ 0.2 Anemia 15 (62.5%) 1 (4.2%)

x 0 Neutropenia 1 (4.2%) 0 (0%)

0 12 24 36 48 60 72 84 96 108 120Time Platelet decreased 1 (4.2%) 0 (0%)
Figure 5. Kaplan-Meier DFFS curve of patients who under- Creatinine increased 4 (16.7%) 0 (0%)
went induction chemotherapy Hyponatremia 3 (12.5%) 0 (0%)

Hypokalemia 2 (8.3%) 0 (0%)
The estimated median DFFS is not reached with Hypomagnesemia 1(4.2%) 0 (0%)

- - - 0,
1-year, 2-year, and 3-year DEFS rates of 85.71%, Nausea and vomiting 11 (45.8%) 0 (0%)
80.67%, and 80.67%, respectively. Table 3 shows _
. . Diarrhea 1 (4.2%) 0 (0%)

the summary of oncologic outcomes for the entire o

Constipation 1 (4.2%) 0 (0%)
cohort.

Weight loss 4 (16.7%) 0 (%)

Headache 1 (4.2%) 0 (0%)
Safety and Tolerability Anorexia 2 (8.3%) 0 (0%)
Table 3 showed the most common AEs that were re- Mucositis 8 (33.3%) 3 (12.5%)
ported during the induction phase and CCRT phase.  Esophagitis 2 (8.3%) 1 (4.2%)
The most common AEs are as follows: Anemia Thrush 1 (4.2%) 0 (0%)
(62.5% all grades, 4.2% grade 3 or higher); nau- Dysphagia 2 (8.3%) 1 (4.2%)
sea/vomiting (45.8% all grades, 0% grade 3 or Dermatitis 4 (16.7%) 1(4.2%)

higher); and mucositis (33.3% all grades, 12.5%
grade 3 or higher). An increase in creatinine was re-
ported in 16.7%, all grade 1 or 2. Other electrolyte

abnormalities reported were hyponatremia (12.5%),
hypokalemia (8.3%), and hypomagnesemia (4.2%);

Table 4. Median number of completed cycles during induc-
tion chemotherapy and concurrent chemoradiotherapy

Induction Chemotherapy Group

all were grade 1 or 2. There were very few reported (n=24)
AEs of neutropenia (4.2% all grades) and there was Induction Concurrent
no reported case of febrile neutropenia. chemotherapy ~ chemoradiotherapy
In terms of tolerability, Table 4 shows the median  Median number of 3(1...4) 3(0-3)
number of completed cycles and mean total cisplatin ~ ompleted cycles ...
. . no. cycles (range)
dose received during the IC and CCRT phases. A _ _
.. . Mean total cisplatin ~ 250.8 mg/m2 239.2 mg/m2
majority of patients were able to complete three or ;<.
more cycles of IC (21 out of 24 or 87.5%) with a mg/m2
Table 2.  Summary of oncologic outcomes of patients who underwent induction chemotherapy
Induction Chemotherapy Group (n = 24)
Median (months) l-yearrate  2-year rate 3-year rate
(%) (%) (%)
Overall Survival NR 91.67% T4.77% 60.75%
Progression-Free Survival NR 77.78% 57.93% 57.93%
Locoregional-Free Survival NR 70.83% 52.96% 52.96%
Distant Metastasis-Free Survival NR 85.71% 80.67% 80.67%.

NR - not reached
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mean total cisplatin dose received of 250.8 mg/m2.

Also, a majority of patients received at least two
cycles of cisplatin concurrent with radiotherapy (17
out of 24 or 70.8%)

DISCUSSION

Based on this data set, IC as the initial treatment
strategy for locally advanced NPC is associated with
less favorable oncologic outcomes as compared with
historical control. In the landmark Intergroup Study

0099, the median OS of the chemoradiotherapy

group was not reached while the 3-year OS rate
was 76%. The median PFS in the intergroup study
was also not reached in the chemoradiotherapy
group while the 3-year PFS rate was 69%.[3] In
the updated MAC-NPC meta-analysis (Blanchard,
et al., Lancet Oncology 2015), the reported out-
comes in the standard concurrent chemoradiothera-
py with adjuvant chemotherapy showed OS rates at
2-year, 5-year, and 10-year of 86.6%, 70.5%, and
57.0% respectively. The meta-analysis also reported
PFS rates at 2-year, 5-year, and 10-year of 77.7%,
62.2%, and 53.2%, respectively.

Table 5. Comparison of oncologic outcomes with previously published studies on induction chemotherapy

Study/ No. of Study Induction os PFS/DFS/ Locoregional Distant
Country Patients Design Protocol FFS failure-free failure-free
survival survival

Current study 19 Retrospective Multiple 3-year OS: 3-year OS: 3-year LRFFS: 3-year DFFS:
(2019) protocols 60.75% 57.93% 52.96% 80.67%
Philippines
Sun'Y,et 480 Phase Ill,  TPF (Docetaxel, 3-year 3-year FFS:  3-year LRFFS: 3-year DFFS:
al.[18] (2016) (2 arms) randomized  Cisplatin, 5FU)  OS: 92% 80% 92% 90%
China
Hui EP, [13] 65 Phase I, TP (Docetaxel, 3-yearOS:  3-year PFS: NR NR
(2016) (2 arms) randomized Cisplatin) 94.1% 88.2%
Hong Kong
Fountzilas G, et 141 Phase II, CEP (Cisplatin, 3-year OS:  3-year PFS: NR NR
al. [14] (2011) (2 arms) randomized Epirubicin, 66.6% 64.5%
Greece Paclitaxel)
Lee AW, et 706 Phase I, PF (Cisplatin, 3-year 3-year PFS: NR NR
al.[15] (2014) (6 arms) randomized 5FU) OS: 85% 79%
Hong Kong
Tan T,et al,[16] 172 Phase II/11, GCP (Gem- 3-year OS:  3-year DFS: NR 3-year DFFS:
(2015) (2 arms) randomized citabine, 94.3% 74.9% 83.8%
Singapore Carboplatin,

Paclitaxel)
Cao SM, et 478 Phase I, PF 3-year OS:  3-year DFS: 3-year LRFFS: 3-year DFFS:
al.[17] (2017) (2 arms) randomized (Cisplatin, 5FU) 88.2% 82.0% 88.2% 86.0%
China
Peng, H, et 318 Retrospective Multiple 5-year OS:  5-year DFS: 5-year LFFS: 5-year DFFS:
al.[19] (2017) (matched protocols 87.2% 80.7% 92.1% 88.1%
China pairs)
SetakornnukulJ, 266 Retrospective Multiple 3-year NR 3-year LFFS:  3-year DFFS:
et al.[20] protocols OS: 72% 70% 79%
(2018) 5-year
Thailand OS: 62%
Frikha M, et 83 Rand- TPF (Docetaxel, 3-year OS: 3-year PFS: NR NR
al.[21] (2018) (2 arms) omized, Cisplatin, 5FU) 86.3% 73.9%
France and Phase Il
Tunisia
Dizon D, et al. 30 Phase I, PF (Cisplatin, 3-year OS:  3-year PFS: NR NR
(2011) [24] (2 arms) randomized 5FU) 25.4% 63.0%

Philippines

OS - overall survival, PFS - progression free survival, DFS - disease free survival, FFS - failure free survival, LRFFS - locoregional failure-free
survival, DFFS - distant failure-free survival, NR - not reached
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Comparing our results with published IC studies
also showed less favorable oncologic outcomes. In
the study of Ying Sun,et al. in which they enrolled
only stage 1ll and IV locally advanced NPCA,[18]
they reported a 3-year failure-free survival was 80%
3-year OS of 92% in the IC group using the TPF pro-
tocol. However, our result showed more favorable on-
cologic outcomes if we compare it with the only pub-
lished local data by Dizon, et al.[24]. In that study,
the median OS and PFS were 21.5 and 25.7 months,
respectively while the 3-year OS and PFS rates were
25.4% and 63%, respectively. Table 5 shows the on-
cologic outcomes of previously published studies on
IC and as compared to the current study.

Multiple factors may contribute to these inferior
oncologic outcomes. In the current study cohort, all
included patients are at least stage Ill and 87.5%
are stage 1V, which makes this a cohort of very ad-
vanced disease and therefore poorer oncologic out-
come is expected. Furthermore, only 29.2% used a
taxane containing IC regimen in the current cohort.
As seen in the study by Sun Yet al., the use of tax-
ane containing IC regimen resulted in improved fail-
ure-free survival compared to non-taxane containing
chemotherapy protocol.[18]

Another possible factor that could contribute to the
less favorable oncologic outcomes is the infrequent
use of more advanced radiotherapy techniques such
as IMRT. In this cohort, the majority used convention-
al RT (70.8%) and only 29.2% used IMRT. Although
the advantage of IMRT is its improved safety and
less toxicity compared to conventional RT, some stud-
ies showed improved oncologic outcomes with IMRT
use, specically in locally advanced NPC. A Kore-
an study showed improved survival (OS and PFS) in
NPC using 3D and IMRT techniques compared to
2D techniques, particularly in T3 and T4 tumors.[24]

In terms of patterns of failure, our results were
consistent with most studies showing very few dis-
tant failures with the use of IC strategy. In this data
set, only 4 out of 24 patients had distant failure
(16.67%) while 11 out of 24 patients had locore-
gional failure (45.83%). In the Chinese study by Sun
Y, et al.,[18] IC signi cantly improved DFFS (90% vs
83% at 3-years, p = 0.031) but not LRFFS.

In terms of safety, the IC strategy appears to
be safe as shown by very few reported AEs in all
grades and most especially in grade 3 or higher.
In the current study, the increase in creatinine is
only observed in 16.7%, all of which were grade
1 or 2. Also, there are very few reported events of
neutropenia (4.2%) and no documented report of
febrile neutropenia. It is important to note that this
being a retrospective study is prone to recall bias
and under-reporting of AEs. In the study of Sun Yet
al.,[18] 43% had grade 3 or 4 AESs, the majority of
which were hematologic such as neutropenia and
leukopenia.

Tolerability of IC was also appreciated in terms of
the number of completed cycles both in the induction
phase and concurrent chemoradiotherapy phase.
The majority of patients were able to complete three
or more cycles of IC (21 out of 24 or 87.5%) and
the majority completed at least two cycles of cispla-
tin concurrent with radiotherapy (17 out of 24 or
70.8%). In the original Al-Sarraf study,[3] only 63%
of patients received the three courses of concurrent
chemoradiotherapy and only 55% received all three
courses of adjuvant chemotherapy. In the study of
Sun Y, et al.,[18] 88% completed three cycles of in-
duction TPF while only 30% completed three cycles
of concurrent chemoradiotherapy.

CONCLUSION AND RECOMMENDATION

In this cohort of Filipinos with locally advanced
NPC, IC strategy appears to be safe and tolerable.
Oncologic outcomes were less favorable compared
to the published report possibly due to very ad-
vanced disease, less use of taxane containing regi-
men in this cohort, less use of advanced RT technique
such as IMRT, and small sample size. Nevertheless,
this report of our experience is an important step in
determining the applicability of IC strategy in the
local setting and in Filipinos in general. Due to the
small sample size of this cohort, it is recommended
to combine this data with other institutions or a na-
tional database. Furthermore, a prospective trial is
recommended to better understand the role of IC in
our local setting.
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A Three-Year Single Center
Quality of Life Study
Among Adult Patients With
Tuberculosis Arthritis who
Underwent Surgery

f

Martin Louie S.
Charles Abraham

ABSTRACT

Background:  Tuberculosis arthritis is a type of ex-
trapulmonary manifestation of tuberculosis (TB) and
can be seen in many clinical forms, especially in
developing countries.

Aims: This study will look into the quality of life
(QolL) of patients who were diagnosed with tuber-
culous arthropathy of the extremity and underwent
surgery at the University of Santo Tomas Hospital
(USTH) from January 2014 to December 2016 us-
ing the Tagalog SF ... 36 questionnaire.

Methods: All patients who underwent surgery for
TB arthropathy at USTH for three years were includ-
ed. The Tagalog SF ... 36 questionnaire was admin-
istered to the patients during follow-up to assess the
QoL scores. A detailed evaluation of the questions
was performed to depict any pattern on speci c ar-
eas that affect the QoL of patients.

Results: Patients who underwent surgery scored
high for role emotional (mean 93.33) and lowest
on the bodily pain scale (mean 69.2). Higher phys-
ical component scores (PCS) were noted in patients
who underwent surgery in 2014 compared to 2015
and 2016. Higher mental component scores (MCS)
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scores were also noted in patients operated in 2014
compared to 2015 and 2016. All patients have
good QoL scores after surgery and complete med-
ical treatment as demonstrated by the SF-36 scores.
Tuberculous arthropathy can affect the physical and
mental aspects of patients. No signi cant difference
in mean scores by year were seen in all the scales of
the SF-36 (p = >0.05).

Conclusion: All patients have good QoL scores
after surgery and complete medical treatment as
demonstrated by the SF-36 scores. QoL scores
showed more improvement as the duration post-treat-
ment is longer.

Keywords:  Tuberculosis, TB arthritis, TB arthrop-
athy, musculoskeletal tuberculosis, quality of life
(QolL), SF-36

INTRODUCTION

Tuberculosis is known to be transmitted primar-
ily through droplet inhalation or ingestion of
Mycobacterium tuberculosis The initial exposure
can lead to infection that can be cleared by the
host leading to a primary infection. This infection,
however, can be reactivated from a latent infection.
Hence, lymphogenous, hematogenous, or contigu-
ous spread to other tissues and organ systems can
occur. This is a disease that affects more commonly

http://www.jmust.org
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in developing countries and rare in developed coun- time. Concurrent pulmonary and osseous involve-
tries. According to the World Health Organization =~ ment happens in 50% of patients. The most com-
2014 global report on tuberculosis: It remains one  monly affected bone is the vertebra in 30%-50% of
of the worldes deadliest communicable diseases. In patients. The usual osseous involvements are on the
2013, 9 million people were reported to have ac-  major weight-bearing joints of the lower extremity
quired TB and 1.5 million died of the disease, of like the hip and knee, followed by the foot, elbow
which 360,000 were HIV-positive. On a positive  and hand. The common sites involved in musculo-
note, cases of TB are declining each year. It is re- skeletal TB include the spine (50%), pelvis (12%),
ported that 37 million lives were saved between the hip and femur (10%), knee and tibia (10%), ribs
years 2000 and 2013 through prompt diagnosis (7%), ankle/shoulder (2%), elbow or wrist (2%) and

and treatment.[1]

multiple sites (3%).[2]

Pulmonary involvement is the common site of TB  Tuberculous synovitis or arthritis of the knee has
but this deadly disease can infect any organ system a characteristic monoarticular involvement and com-
of the body. Extrapulmonary TB is reported in 14% monly affects the weight-bearing joints such as the
of patients, with bony involvement in 1%-8% of the knee and hip. The disease initially presents as syn-

Table 1. Summary of USTH patient pro les having TB arthropathy

Patient Age Sex Diagnosis Extremity/ Procedure Follow-up
Part involved done
1 72 F TB arthritis Knee ... L Arthrotomy and 12
synovectomy
2 44 F TB arthritis Shoulder ... L Arthrotomy and 16
debridement
3 53 F TB arthritis Knee ... R Debridement, 24
arthrotomy and
synovectomy
4 33 M TB arthritis Ankle ... L Arthrotomy and 12
debridement
5 41 M TB arthritis Knee ... R Arthrotomy and 26
debridement
6 56 M TB arthritis Wrist ... R Arthrotomy and 10
debridement
7 22 M TB arthritis Knee ... R Arthrotomy, 16
synovectomy,
excision of mul-
tiple soft tissue
masses
8 60 M TB arthritis Elbow ... R Arthrotomy and 12
debridement
9 44 M TB arthritis Knee ... R Arthrotomy and 6
debridement
10 30 F TB tenosynovitis Hand ... R Debride- 12
ment and
synovectomy
11 60 M TB synovitis Wrist ... L Arthrotomy and 9
debridement
12 71 F TB synovitis Elbow ... R;  Arthrotomy and 9
knee, wrist - L debridement
13 48 F TB synovitis Ankle ... L Arthrotomy and 6
debridement
14 46 M TB arthritis Knee ... L Arthrotomy and 8
debridement
15 42 F TB tenosynovitis Hand ... R Debridement and 12

synovectomy
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ovitis leading to arthritis with demineralization, ero-
sions and lastly joint destruction.[3] Early changes
are seen through MRI. Joint effusion will show hyper-
intense signal on T2W, but debris, loose bodies and
hemosiderin deposits can be seen as hypointense
signals on both TAW and T2W.

The primary goals in the treatment of bone TB are
eradicating the infection, limiting the deformity, main-
taining joint mobility, reducing pain and discomfort.
Most of the patients can be treated conservatively
with chemotherapy, rest, and gradual remobiliza-
tion. On the other hand, operative management in-
cludes arthrotomy, synovectomy, and curettage with
bone grafting of the articular defect; curettage and
bone grafting of extra-articular lesions; joint and
bone resection; abscess drainage; arthrodesis; and
amputation.[7]

The objective of this study was to determine the
QoL of adult patients with TB arthropathy who un-
derwent surgery at the USTH from January 2014 to
December 2016. Furthermore, the secondary objec-
tives were to assess the PCS score and MCS score of
TB arthritis adult patients and present the following
scales using the Tagalog SF-36 v2: a) Physical func-
tioning; b) Role limitations due to physical health;
¢) Role limitations due to emotional problems; d)
Energy/fatigue; e) Emotional well-being; f) Social
functioning; g) Pain; h) General health. Moreover,
the clinical pro le and outcome of surgically treated
adult patients with TB arthritis were looked into.

This is a descriptive cross-sectional study conduct-
ed over a period of 3 years among admitted adult
patients in the USTH diagnosed and treated as TB
arthritis. The study included all adult patients with
TB arthritis who underwent surgeryat the USTH
from January 2014 to December 2016. The patients
were identi ed throughout patient and in-patient re-
cords of the Department of Orthopedics from Janu-
ary 2014 to December 2016. Also, the diagnosis of
TB arthritis was conferred with the nal histopathol-
ogy report and was reviewed at the records section
of the pathology laboratory.

Once identi ed, the charts, records and imaging
data were reviewed. Inclusion criteria for this study
were adult Filipinos (>18 years old) who had been
histologically diagnosed with TB arthritis in any part
of the extremity, patients treated medically with an-
ti-TB medications for at least 9 months, patients who
were surgically managed at the USTH with at least 6
months follow-up after completion of treatment.

Patients were excluded from this study if no con-
sent was given by the patient, if they were unable to
answer the Tagalog SF ... 36 v2 questionnaire and
also patients with other bone and soft tissue con-
ditions that may affect the function of the extremity
(such as other arthropathies).

The scores of the 8 scales of the SF-36 (set to a
metric of 0-100) including two norm-based summary
scores (PCS and MCS) were computed. Independent
t-test and one-way Analysis of variance (ANOVA)
were used to compare the mean SF-36 scores by
extremity affected and year of surgery, respectively.
Signi cant ANOVA results were further analyzed.
A p-value 0.05 was considered statistically signif-
icant.

RESULTS

A total of 15 TB arthritis patients underwent surgery
in the USTH between January 2014 and December
2016,5 patients for each year. A slightly higher pro-
portion of TB arthritis patients were male(Table 2).
About half (6) of the patients had diabetes mellitus
(DM), 27% (4) have a family history of TB and 13%
(2) have a history of TB treatment (Figure 1)More
than half of the patients (8) were affected in their
lower extremities. One (1) patient was diagnosed
with TB arthritis in both the upper and lower extrem-
ities (Figure 2). The majority (40%) were affected
in the kneeltibia area (6), followed by the ankle,
hand and wrist with two (2) pathologies, respective-
ly. Other pathologies (1) include the shoulder and
elbow. Only 1 patient had multiple sites,the knee,
wrist and elbow (Figure 3). A majority of the pa-
tients had stage 2 (late) TB arthritis. Only 2 patients
were diagnosed with stage 1 (early) (Figure 4). All

Table 2. Demographic pro le of TB arthritis patients
in USTH (n=15)

CHARACTERISTICS
Age at the time of

N%

surgery
<40 years old 3 (20)
40-59 years old 8 (53)
60 years old 4 (27)
Sex
Male 8 (53)
Female 7 (47)
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patients underwent some form of debridement with
or without arthrotomy or synovectomy.

The QoL scores were measured using the Taga-
log SF-36 v2. Table 3 summarizes the mean SF-36
scores of patients by year of surgery. Based on the
overall score of TB arthritis patients who underwent
surgery, QoL is considered to be relatively high, es-
pecially for role emotional (mean: 93.33). The low-
est mean score was obtained for the bodily pain

Extremity affected by TB arthritis in USTH (n=15)

scale (mean: 69.2). The mean score in bodily pain
is signi cantly higher in patients who underwent sur-
gery in 2014 compared to 2016. The mean score in
mental health is signi cantly higher in patients who
underwent surgery in 2014 compared to 2016. No
signi cant difference in mean scores by year was
noted in the following scales: general health (GH),
physical function (PF), role physical (RP), vitality (VT),
social function (SF) and role emotional (RE). It can
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Figure 3. Speci c site of TB arthritis of patients seen in USTH (n=15)
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be observed that the highest mean score is exhibited
by patients who underwent surgery in 2014 and the
lowest in patients who underwent surgery in 2016.
The mean PCS and MCS score by year of surgery
(n=15) are summarized in Figure 5. There is no sig-
ni cant difference in mean PCS and MCS scores by
year of surgery (p=0.1837 and p=0.1557, respec-
tively). There are lower mean scores in patients who
underwent surgery in 2016 and higher mean PCS

B Stage 2
Figure 4. Stage of TB arthritis of patients seen in USTH (n=15)

scores in patients who underwent surgery in 2014
compared to patients who underwent surgery in
2015 and 2016. There is a higher mean MCS score

in patients who underwent surgery in 2014 com-
pared to 2015 and 2016. The mean SF-36 scores
by year of extremity affected (n=14*) are depicted in
Figure 6. One patient with multiple extremity patholo-
gy was excluded. No statistical signi cance was de-
tected in mean SF-36 scores by the extremity affect-
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Table 3. Mean SF-36 scores of patients in USTH with TB arthropathy by year of surgery
TOTAL 2014 2015 2016 P VALUE
(n=5) (n=5) (n=5)
General health (GH) 79.40 + 19.20 87.2 +17.05 80.8 + 8.44 70.2 + 27.28 0.3967
Physical function (PF) 79.67 £ 17.00 90 + 10.61 76 + 13.87 73+ 22.25 0.2532
Role physical (RP) 83.33 +31.15 100+ 0 100 + 0 65 + 48.73 0.1170
Bodily pain (BP) 69.2 + 6.57 69.2 + 6.57 84.8 + 20.81 53.6 + 11.50 0.0156*
Vitality (VT) 72.50 + 13.53 77.5+9.48 77.5+13.69 62.5+13.26 0.1252
Social function (SF) 85.83 £17.59 925+11.18 90 + 10.46 75+ 25 0.2492
Role emotional (RE) 93.33+ 25.82 100+ 0 100+ 0 80 + 44.72 0.3966
Mental health (MH) 77.67 £8.84 77 +5.70 85+9.35 71+5.48 0.0273*
70
60
50
@ 40
3
(%))
§ 30
5]
=
20
10
0
PCS MCS
2014 54,14 57,45
2015 51,98 54,79
2016 44,55 49,38
Figure 5. Mean PCS and MCS score by year of surgery in patients having TB arthropathy USTH (n=15)
GH
PF
RP
BP
VT
SF
RE
MH
PCS
MCS
0 20 40 60 80 100 120
W Upper @ Lower
Figure 6. Mean SF-36 scores by year of extremity affected of patients having TB arthropathy in USTH (n=14%)

*1 patient affected in both upper/lower extremity was excluded in the analysis
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ed (all pes>0.05). GH: p=0.9526, PF: p=0.4426,
RP: p=0.2643, BP: p=0.4414, VT. p=0.3112, SF:
p=0.8096, RE: p=0.2643, MH: p=0.4857, PCS:
p=0.9984, MCS: p=0.2344. The mean scores of
patients affected in the upper extremity were found
to be lower except for PF and SF. In addition, the
mean PCS scores were found to be comparable be-
tween the two groups.

DISCUSSION

Musculoskeletal manifestations are seen in 1%-3% of
patients with tuberculosis.[1] In the past three years,
the USTH has seen a few number of cases managed
both surgically and medically.

The diagnosis of TB arthritis is delayed due to lack
of awareness, insidious onset, lack of characteristic
early radiographic ndings and often lack of consti-
tutional or pulmonary involvement. In the series of
cases presented, most of the patients presented in
our institution are in the late stages of disease that
lead to some form of disability. Early-stage arthritis
is considered to be the stage of synovitis and arthri-
tis. This is characterized as periarticular demineral-
ization, joint space widening due to effusion and
mild subchondral erosion. Late-stage arthritis is con-
sidered as the stage of erosion and destruction. This
is characterized as joint space narrowing, severe
subchondral destruction and in some pathological
subluxation and dislocation.[8] Tubercular arthritis
is characteristically monoarticular and most com-
monly affects the spine and weight-bearing joints
such as the knee, hip and ankle.[9] In our study,
14 out of 15 cases are presented as mono-articular
type. Most of the pathologies were located at major
weight-bearing areas such as the knee (6) and ankle
joints (2).

The diagnosis of tuberculous arthritis is difcult be-
cause it can mimic an early mono-articular chronic
in ammatory rheumatism, other granulomatous syn-
ovitis and pigmented villonodular synovitis.

All our cases had a bacteriological or histological
con rmation after the diagnosis was suspected on
the basis of chronic and destructive soft tissue or os-
teoarticular lesions. The diagnosis of TB arthritis is as
challenging as the treatment. Still, the mainstay treat-
ment remains anti-tuberculosis chemotherapy.[10]

Surgical procedures should be restricted to joints
with severe cartilage destruction, joint deformity,
large abscesses, multiple drug resistance or atypi-

cal mycobacteria.[11] Our operative indications
depended on both clinical and radiological fea-
tures. The study of Orillaza and Tacata showed that
surgery can be done as a prognosticator and for
preventive measures to improve function and further
complications.[9] Hence, surgical management can
be both diagnostic and therapeutic at the same time.

The series of surgically treated patients mostly
presented in the late stages of the disease. In spite
of this, the QoL is considered to be relatively high,
especially for role emotional (mean: 93.33) and the
lowest mean score was obtained for the bodily pain
scale (mean: 69.2). The mean score in bodily pain
is signicantly higher in patients who underwent
surgery in 2014 compared to 2016. Higher QoL
in terms of pain can be observed in patients who
underwent surgery 3 years ago compared to 1 year
ago. The pain subscale was also higher compared
to patients who underwent surgery 2 years ago but
was not statistically signi cant. This can be attribut-
ed since patients usually present in the later stages
of the disease and have already developed some
form of damage to the bone, joint and soft tissues.
Furthermore, the mean score in mental health is sig-
ni cantly higher in patients who underwent surgery
in 2014 compared to 2016. There was higher QoL
in terms of mental health that can be observed in
patients who underwent surgery 3 years ago com-
pared to a year ago. The mental health subscale
was also higher compared to patients who under-
went surgery 2 years ago, but not statistically sig-
ni cant. Mentally, the treatment of TB arthropathy
can also be challenging. A longer course of medical
treatment is warranted in these patients and compli-
ance commonly is a problem. Recovery from the dis-
ability caused by bone, joint and soft tissue damage
can also affect the QoL of these patients.

Looking into the details of items in the question-
naire allowed us a better evaluation in which aspects
patients with TB arthritis were more affected. These
may guide us in counseling patients on the functional
aspects that are more likely to be impaired on their
way to recovery even after the duration of treatment.
On the other hand, patients treated surgically and
medically have good QoL outcome scores. Moreo-
ver, it can be observed in our data that the highest
mean score is exhibited by patients who underwent
surgery in 2014 and lowest in patients who under-
went surgery in 2016. This can be attributed to the
longer time of recuperation.
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CONCLUSION

All patients have good QoL scores after surgery and
complete medical treatment as demonstrated by the
SF-36 scores. TB arthritis can affect the physical and
mental aspects of patients. No signi cant difference
in mean scores by year were seen in all the scales
of the SF-36. Although it can be observed that the
highest mean score is exhibited by patients who un-
derwent surgery in 2014 and the lowest in patients
who underwent surgery in 2016, that can be attrib-
uted to the longer period of recuperation. Patients
can return to their functional capacity but can have
some residual physical impairment.

LIMITATIONS AND RECOMMENDATIONS

There are several limitations to this study. First, only
a single-center review was done. Another limitation

is the small number of patients. Due to the limited
number of cases, only a few patients were selected
to be included in the study. The present study also
compared different sets of patients depending on the

year of surgery. They suggest that future studies do
a prospective cohort study or a multicenter study to
collect more patients and increase the sample size to
allow more in-depth analysis like for example factors

affecting QoL.
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APPENDIX

Tagalog SF ... 36 Questionnaire

SF-36v2
Run-in Day 1

ANG IYONG KALUSUGAN AT KAGALINGAN

Araw Buwan Taon

(Petsakung kalian nakumpleto ang palatanungan: | ;| 4 | | 12,0, | )

Ang kuwestiyonayong ito ay nagtatanong ukol sa lyong mga pananaw tungkol
sa iyong kalusugan. Ang impormasyong ito ay tutulong na i-rekord ang iyong
nararamdaman at kung gaano kagaling mo nagagawa ang iyong mga regular na
aktibidad. Salamat sa pagkumpleto sa kuwestiyonaryong ito!

Sa bawat isa sa mga sumusunod na tanong, markahan ng _ ang isang kahon na
pinaka-naglalarawan ng iyong sagot.

1. Sa kabuuan, masasabi mo bang ang kalusugan mo ay:

Lubhang
napakabulti

Hindi masyadong

Napakabuti Mabuti mabuti

Masama

[1a L2 [s P s

2. Kumpara nung nakalipas na isang taon, ano ang masasabi mo tungkol sa
iyong kalusugan sa kabuuan ngayon?

Lubhang mas Medyo mas Halos parcho Medyo mas Lubhang mas
mabuti ngayon mabuti ngayon  lamang kumpara masama ngayon masama ngayon
kumpara nung kumpara nung nung nakalipas kumpara nung kumpara nung

nakalipas na makalipas na na nakalipas na nakalipas na

isang taon isang taon isang taon isang taon isang taon
_— | _—

L. L2 HE s (s

SF-36v2™ Health Survey © 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated. All rights reserved.
SF-26 ® is a registered trademark of Medical Outcomes Trust.

(IQOLA SF-36v2 Standard, Philippines (Tagalog))
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SF-36v2
Run-in Day 1

3. Ang mga sumusunod na katanungan ay tungkol sa mga aktibidad na maaari
mong gawin sa karaniwang araw. Nalilimitahan ka ba ng kasalukuyang
kalagayan ng iyong kalusugan sa mga aktibidad na ito? Kung oo, gaano?

Oo, Oo, Hindi, hindi
lubhang medyo nalilimitahan
nalilimitahan nalilimitahan kahit kaunti
| |
a. Nakakapagod na mga aktibidad,
tulad ng pagtakbo, pagbuhat ng mga
mabibigat na bagay, pagsali sa mga
nakakapagod na laro ..............cccoceeeverennn. I — I A HE

b. Katamtamang mga aktibidad, tulad
ng paggalaw ng mesa, pagwawalis,
pag-bowling, o katamtamang pagbibise-

KIBTA oo [ L2 o Lls

c. Pagbuhat o pagdala ng mga pinamili .............. I R I ER Ls
d. Pag-akyat sa_ilang hagdanan ............................ D 1 D 2 e D 3
e. Pag-akyat sa isang hagdanan............................ D Lo D 2 e D 3
f. Pagbaluktot, pagluhod, o pagyuko...................... |:| 1o, |:| 2 e, |:| 3
g. Paglakad ng mahigit isan kilometrao.................... |:| 1oiiieieennnnnnns |:|2 ................. D 3

h. Paglakad ng ilang daang metro

i. Paglakad ng isang daang metro.......................... |:| Lo |:|2 ................. D 3

j. Pagpaligo o pagbihis sa iyong sarili ................... |:| 1o, |:| 2 e, |:| 3

SF-36v2™ Health Survey © 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated. All rights reserved.
SF-26 ® is a registered trademark of Medical Outcomes Trust.
(IQOLA SF-36v2 Standard, Philippines (Tagalog))
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SF-36v2
Run-in Day 1

4. Sa nakaraang 4 na lingo, gaano kadalas na nagkaroon ka ng alin man
sa mga sumusunod na problema sa iyong gawain o iba pang regular na pang
araw-araw na aktibidad sanhi ng iyong pisikal na kalusugan?

. . Hindi
Lahat ng Karamihan Mlinsan- Bihira kahit
oras ng oras minsan :
minsan
| | | |

a. Bawasang ang dami ng oras na ginamit sa

trabaho o iba pang mga aktibidad ................. I L. Cs....... Ola..... [ls

b. Nakatapos ng mas kaunti sa iyong ninanais.... - Lz Ll Cls .. [ls

c. Nalimitahan sa uri ng gawain

o0 iba pang mga aktibidad .................ccco....... - Lz E I Ll1s

d. Nahirapan sa peggawa ng trabaho
o iba pang mga aktibidad (halimbawa,
nangailangan ito ng dagdag na pagsisikap) .... - Llz....... Cls....... Cla...... Ll1s

5. Sa nakaraang 4 na lingo, gaano kadalas na nagkaroon ka ng alin man sa mga
sumusunod na problema sa iyong gawain o iba pang regular na pang araw-araw
na mga aktibidad sanhi ng ano mang emosyonal na mga problema (gaya ng
katamlayan o pagkabalisa)?

. . Hindi
Lahat ng Karamihan Ml_nsan— Bihira kahit
oras ng oras minsan )
minsan
| | | |

a. Bawasang ang dami ng oras na ginamit sa

trabaho o iba pang mga aktibidad ............... - Lz ... Lls ... Lla..... HE

b. Nakatapos ng mas kaunti sa iyong ninanais __ . Ll ... Ols .. Ol [ls

c. Ginawa ang gawain iba pang mga
aktibidad na kakaunti ang pag-iingat

gaya Ng Karaniwan ............ccocceeeeeeeeeeeeeeniens HE— . HE- . HE

SF-36v2™ Health Survey © 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated. All rights reserved.
SF-26 ® is a registered trademark of Medical Outcomes Trust.
(IQOLA SF-36v2 Standard, Philippines (Tagalog))
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SF-36v2
Run-in Day 1

6. Sa nakaraang 4 na linggo, gaano nakasagabal ang iyong mga problemang
pisikal 0 emosyonal sa iyong mga normal na panlipunang aktibidad kasama ng
iyong pamilya, mga kaibigan, mga kapitbahay, o mga grupo?

| Hindi kahit kaunti Medyo Katamtaman Malaki Sukdulan |

I:ll DZ DB |:|4 |:|5

7. Gaano ang naging pananakit ng iyong katawan sa nakaraang 4 na linggo?

Kaunting-

Wala .
kaunti

Kaunti Katamtaman Matindi Napakatindi

[: L2 HE [ s (e

8. Sa nakaraang 4 na linggo, gaano nakasagabal ang pananakit sa iyong normal
na gawain (kabilang ang gawain sa labas ng bahay at gawaing bahay)?

| Hindi kahit kaunti Medyo Katamtaman Malaki Sukdulan |

Dl DZ D3 D4 |:|5

SF-36v2™ Health Survey © 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated. All rights reserved.
SF-26 ® is a registered trademark of Medical Outcomes Trust.

(IQOLA SF-36v2 Standard, Philippines (Tagalog))
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SF-36v2
Run-in Day 1
9. Ang mga tanong na ito ay tungkol sa kung ano ang iyong pakiramdam at ano

ang iyong naging kalagayan sa nakaraang 4 na linggo. Sa bawat tanong, ibigay
ang isang sagot na pinaka-akma sa iyong nararamdaman. Gaano kadalas sa

nakaraang 4 na linggo...

Lahat ng Karamihan Minsan- Bihira Hindi kahit
oras ng oras minsan minsan
| | |

a. Naramdaman mo bang

punung-puno ka ng buhay?.................. I I Cls ... Cla .. s
b. Ikaw ba ay naging napaka- neribiyoso? .... |:| 1 . D 2 |:| 3 D 4 |:| 5

c. Nakaramdam ka ba na sukdulan
ang iyong katamlayan na walang

makapagpasaya Sa iy0? ..........cceecuvvvnnenn |:| 1 |:| 2 ... |:| 3 |:| 4. |:| 5

d. Nakaramdam ka ba na ikaw ay

kalmado at mapayapa? ........cccccceeeuvee... |:| 1o, D 2 |:| 3. D 4 |:| 5

e. Nagkaroon ka ba ng maraming

lakas na pisikal at mental? ..................... Ol I Cls ... I s

f. Nakaramdam ka ba na ikaw ay
nasiraan ng loob at matamlay? ................ |:| 1o |:| 2 |:| 3 |:| 4 |:| 5

g. Naramdaman mo bang ikaw ay

naubusan ng lakas? ............ccccceeveeennen. I Lz ... Cls ... Ol s
h. Naging masaya kaba? ..................... Ol N Cls ... Cla . s

i. Naramdaman mo bang padog ka? .......... I E— Lla......... Lls......... Lla........ HE

10. Sa nakaraang 4 na linggo, gaano kadalas nakasagabal ang iyong pisikal
na kalusugan o mga problemang emosyonal sa iyong mga panlipunang
aktibidad (gaya ng pagbisita sa mga kaibigan, kamag-anak, atbp.)?

Lahat Karamihan . . - Hindi kahit
Minsan-minsan Bihira .
ng oras ng oras minsan
| | |

[]: [1- HE [ ]« s

SF-36v2™ Health Survey © 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated. All rights reserved.
SF-26 ® is a registered trademark of Medical Outcomes Trust.
(IQOLA SF-36v2 Standard, Philippines (Tagalog))



Quality of Life Study Among Adult Patients With Tuberculosis Arthritis 447

SF-36v2
Run-in Day 1

11. Gaano KA-TOTOO o HINDI TOTOO ang bawat isa sa mga sumusunod
napahayag para sa iyo?

Tiyak na  Karamihan Hindi Kzra:i]rl]g?n Tiyak na
totoo ay totoo alam y hindi totoo
totoo
| | | |
a. Parang medyo mas madali akong
magkasakit kumpara sa ibang tao ...... D 1o D 2 D CR— D A |:| 5

b. Ako ay kasing lusog ng

sinumang taong kilala ko ................. D 1o D 2 e D 3 e D 4 D 5

c. Inaasahan ko na ang aking

kalusugan ay lalala .............ccceeeens Ol Oz ... Cls ... Cla....... s

d. Ang aking kalusugan ay

lubhang napakabuti .......................... I Lla......... Lls......... Lla......... [s

Salamat sa pagkumpleto sa mga katanungang ito!

SF-36v2™ Health Survey © 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated. All rights reserved.
SF-26 ® is a registered trademark of Medical Outcomes Trust.
(IQOLA SF-36v2 Standard, Philippines (Tagalog))
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Occurrence and Risk Factors
of Renal Artery Stenosis
In Patients Undergoing
Abdominal Computed
Tomography Angiography,
a One-Year Study Iin a
Tertiary Hospital in Manila

f

Francis Angelo D. Basilio, MD

ABSTRACT artery duplication do not statistically correlate with
the increased risk for RAS in this study.

Renal artery stenosis (RAS) is one of the most com-

mon primary diseases of the renal arteries. It is as- Keywords: renal artery stenosis, CT angiography,

sociated with hypertension as well as ischemic renal atherosclerosis, bromuscular dysplasia, hypertension

disease. Its concomitant presence constitutes a high

cardiovascular risk, thus timely diagnosis is impor-

tant. This study aims to determine the occurrence |NTRODUCTION

of RAS in patients undergoing abdominal CT angi-

ography and determines other factors that predict

the highest-risk subset who have signcant renal Renal artery stenosis (RAS) is one of the most com-

artery narrowing. A retrospective review of records mon primary diseases of the renal arteries, which is

of 470 patients who underwent CT angiography usually caused either by bromuscular dysplasia or

of the whole abdomen was done. RAS occurs in atherosclerosis.[5,11] It is associated with hyperten-

about 9.57% of patients who had a CT scan of the  sion as well as ischemic renal disease.[8]

whole abdomen. Older patients, patients with heart A large majority of studies performed in the preva-

disease and patients with more atherosclerotic ves- lence of RAS are in patients with high-risk factors such

sels in the abdomen increases the risk for signicant  as hypertension, peripheral vascular disease or renal

RAS ¢ values of 0.005, 0.008 and <0.001, re- insuf ciency. No studies have been made at the popu-

spectively). Diabetes, hypertension as well as other lation level which would demand a simple and reliable

imaging ndings such as the presence of aneurysm screening test. This problem is relevant because hemo-

elsewhere seen in the abdominal scans and renal dynamically signicant RAS may also be seen in pa-
tients with normal blood pressure, normal renal func-

Francis Angelo D. Basilio tion and may occur at an early age.[6] The prevalence
fadbasilio.md@gmail.com of RAS also depends on several factors which include
Department of Radiological Sciences University of th'e degreg of investigation. ThI.S is I!kely to increase
Santo Tomas Hospital, Manila, Philippines with the widespread use of non-invasive tests.[7]

Journal of Medicine, UST2020 , 4, 1; doi: 10.35460/2546-1621.2019-0002 http://www.jmust.org
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Its concomitant presence constitutes a high car-
diovascular risk, thus timely diagnosis is important.
[9] This study aims to determine the occurrence of
RAS in patients undergoing abdominal CT angiog-
raphy and determine other factors that predict the
highest-risk subset who have signi cant renal artery
narrowing.

METHODOLOGY

A retrospective review of records and CT scan im-
ages of all patients above 18 years old who under-
went a CT scan of the whole abdomen was done
in a 1-year period (April 2016 to April 2017). All
studies were performed in an angiographic proto-
col obtained at peak enhancement from the celiac
axis during a single breath-hold with 120 kVp and
260...280 mAs, given 100 mL of contrast material
infused at 4-5 mL/sec.[10]

The exclusion criteria includes patients with tech-
nically inadequate images because of either poor
opaci cation of the renal vessels, patients with sur-
gical procedures related to the kidney and its vas-
culature and patients with renal/perirenal lesions
affecting its vasculature.

The images were interpreted by two independ-
ent radiologists who are certi ed fellow of the Phil-
ippine College of Radiology and CT-MRI Society of
the Philippines as well as an active member of the
UST Hospital Department of Radiological Scienc-
es. The radiologists were blinded by the of cial
result.

The studies were evaluated for the presence of ste-
nosis and its degree, which will be given a ve-point
ordinal scale: O for no stenosis, 1 for less than 50%

Figure 1:

stenosis, 2 for 50%...75% stenosis, 3 for greater than
75% stenosis and 4 for total occlusion (Figure 1-3).
The associated clinical data and signi cant imaging
ndings were also tabulated.

Statistical Analysis

Mean, range and standard deviation summarized
the data in quantitative form, such as age, eGFR and
number of atherosclerotic vessels. Counts and per-
centages summarized the data in a categorical form
such as gender, clinical characteristics (ie, number
of patients with allergy, asthma, DM, heart disease,
hypertension, stage 1 to 5 of CKD), and the imaging
ndings.

Univariate and multivariate logistic regression
with stepwise variable elimination procedure deter-
mined the factors that lead to RAS.

Lastly, the intraclass coef cient (ICC) was comput-
ed for the inter-rater reliability of the two interpreters
involved in the study.

All the statistical tests were performed using SPSS
ver 20.0, with a 5% level of signi cance.

Ethical Considerations

The approval to perform the study was obtained

from the University of Santo Tomas, Institutional
Review Board. Access to the records available in the
department was approved by the Chief of Section

of the CT-MRI unit, Chairman of the Department of
Radiological Sciences and the Medical Director of

the University of Santo Tomas Hospital. No informed
consent was obtained from each subject as this is
only a retrospective study.

Renal artery stenosis grade 1. Thin slice and maximum intensity projection (MIP) images.



450 Occurrence and Risk Factors of Renal Artery Stenosis in Patients

Figure 2a: Renal artery stenosis grade 2. Thin slice and maximum intensity projection (MIP) images.

Figure 2b:  Renal artery stenosis grade 2. maximum intensity projection (MIP) and volume-rendered images.

Figure 3: Renal artery stenosis grade 3. Thin slice and maximum intensity projection (MIP) images.
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RESULTS

There were 627 patients who underwent a CT scan
of the whole abdomen during the study time period.
Of these, 157 patients were excluded based on the
exclusion criteria.

A total of 470 patients were included in the study
with the mean age of 57.5 (range, 18 to 95). More
than half (n=238, 50.6%) are female patients. The
most common clinical ndings are hypertension
(42.3%), diabetes mellitus (25.1%) and allergy

(21.5%). The comparison of patients with signi cant
RAS (grade 2-3) and without RAS are presented in
Table 1.

Factors That Lead to RAS

Results show that age [{=0.004), heart disease
(p=0.008) and a number of atherosclerotic vessels
(p<0.001) are the only factors that predict the RAS.
Multivariate logistic regression shows that age, heart
disease and atherosclerotic vessels have an odds

Table 1. Demographics, clinical and imaging ndings of patients with renal artery stenosis.

ALL With RAS Without RAS
Number of Patients 470 45 425
Demographics
Age (years) 57.5 (18 ... 95) 72.7+10.6 55.9 + 16.4
Gender: Male 232(49.4%) 24(53.3%) 108(25.4%)

Clinical Characteristics

Allergy

Asthma

Diabetes Mellitus

Heart Disease

Hypertension

eGFR (in mL/min/1.73m ?2)

Chronic Kidney Disease stage
5

4
3
2
1

Imaging Findings
Aorta
liac
Splenic
Celiac
Superior mesenteric artery(SMA)
Number of Atherosclerotic Vessels
Aneurysm
Duplication: Left
Right

101(21.5%)
55(11.7%)
118(25.1%)
43(9.1%)
199(42.3%)

88.8 (6 ... 1117)

12(2.6%)
55(11.7%)
101(21.5%)
162(34.5%)
140(29.8%)

321(68.3%)
267(56.8%)
35(7.4%)
10(2.1%)

35(7.4%)
1.4(0...5)
8(1.7%)
51(10.9%)
36(7.7%)

5(11.1%)
4(8.9%)
18(40%)

13(28.9%)

29(64.4%)
70.2+22.9

3(6.7%)
8(17.8%)
15(33.3%)
17(37.8%)

2(4.4%)

44(97.8%)
43(95.6%)
15(33.3%)

7(15.6%)
17(37.8%)
2.8+1.1
2(4.4%)
6(13.3%)
3(6.7%)

96(22.6%)
51(12%)

100(23.5%)
30(7.1%)
170(40%)
90.7 +56.2

9(2.1%)
47(11.1%)
86(20.2%)

145(34.1%)
138(32.5%)

277(65.2%)
224(52.7%)
20(4.7%)
3(0.7%)
18(4.2%)
1.3+1.1
6(1.4%)
45(10.6%)
33(7.8%)

Values are expressed as mean (range), mean = SD

, or counts (%).
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Table 2. Logistic regression results of patients with renal artery stenosis

Univariate Multivariate

Demographics
Age (years) 1.09 (1.06 ... 1.12)

1.19 (0.64 ... 2.21)

1.05 (1.02 ... 1.09)
Gender: Male

Clinical Characteristics

Allergy 0.43(0.17 ... 1.12)
Asthma 0.72 (0.25 ... 2.08)
Diabetes Mellitus 2.17 (1.15 ... 4.10)
Heart Disease 5.35(2.54 ... 11.25) 3.10 (1.34 ... 7.18)
Hypertension 2.72(1.43 ... 5.16)
eGFR (in mL/min/1.73m 2) 0.97 (0.96 ... 0.99)
Imaging Findings

Aorta 23.51(3.21 ... 172.35)
lliac 19.29 (4.62 ... 80.66)
Splenic 10.13 (4.71 ... 21.77)
Celiac 25.91 (6.44 ... 104.31)
SMA 13.73 (6.39 ... 29.52)

Number of Atherosclerotic Vessels 3.36 (2.40 ... 4.71)

3.25(0.64 ... 16.59)

2.55(1.75 ... 3.72)
Aneurysm

Small Bilateral

9.64 (0.59 ... 156.75)

Values displayed are the odds ratio (95%Cl). Variables in the multivariate logistic regression without odds ratio displayed indicate an eliminated

variable.

ratio of 1.05 (95%Cl: 1.02 ... 1.09), 3.10 (95%CI:
1.34 ... 7.18) and 2.55 (95% CI: 1.75 ... 3.73), re-
spectively.

Inter-Rater Reliability

The two interpreters had weighted Kappa = 0.62
(p<0.001) in giving scores to the patientes left and
weighted Kappa = 0.66 (p<0.001) in giving scores
to the patientes right kidney. This indicates that the
two interpreters moderately agree in giving scores
to patients.

Characteristics of Patients With RAS

There are ve patients with bilateral RAS and 40
patients with unilateral RAS. Among the ve patients
with bilateral RAS, two had both scores of 3 in both
kidneys, while two had scores of 2 in both kidneys.
One patient had a score of 2 on the left and 3 on
the right kidney. Meanwhile, 20 patients had RAS
on the left side, with 6 of them of grade 3 while 14
patients had a grade of 2. Another 20 patients had

RAS on the right side, with 6 of them of grade 3 and
14 of them with a grade of 2.

Regarding the location, 44 (88%) of RAS were
found at the ostium. Other locations (12%) include
the main artery and segmental branches.

DISCUSSION

Based on the data gathered, this implies that old-
er patients, patients with heart disease and patients
with more atherosclerotic vessels in the abdomen
increases the risk for signi cant RAS p values of
0.005, 0.008 and <0.001, respectively).

Multivariate logistic regression shows that one
year increase in age increases the risk of RAS by
ve percent (OR =1.05; 95%CI: 1.02 ... 1.09). Oth-
er studies also noted an increasing incidence of old-

er than 50 years.[2]

For every one vessel (among the abdominal
aorta, celiac, splenic, SMA and iliac arteries)
with atherosclerotic changes, the odds of having
RAS increases by a factor of 2.55 (OR = 2.55;
95%ClI. 1.75 ... 3.73). This also corresponds
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with studies correlating peripheral artery disease
[1,3,6,13] and coronary artery disease (CAD)
[12] with RAS.

Patients with heart disease are 3.10 times (OR =
3.10; 95%CI: 1.34 ... 7.18) more likely to have RAS
compared to patients without heart disease. A study
by Yamashita, et al. also found RAS in non-CAD pa-
tients, such as patients with valvular heart disease
(12%) and cardiomyopathy (7%).

Eighteen patients among 118 patients with dia-
betes and 29 patients among 200 patients with hy-
pertension had RAS. However, diabetes and hyper-
tension did not statistically correlate with increased
risk for RAS in this study. Also, renal function as re-
ected by eGFR and CKD stage did not statistically
correlate with the presence of RAS. The population
in this study is not those of the high-risk population
such as in patients undergoing coronary angiogra-
phy, hypertensive and CKD patients, which might
probably affect the results of the study. Hence, this
might probably explain the data discrepancy in oth-
er studies.

Other imaging ndings such as the presence of
aneurysm elsewhere seen in the abdominal scans
and renal artery duplication show no correlation
with RAS.

Most of the stenosis was found near the ostium of
the renal arteries (88%). Yoon, et al. also showed
that RAS is typically seen at the origin or within the
proximal 2 cm of the renal artery.[4] Bilateral lesions
were only seen in 10% of patients in this study.

CONCLUSION

The data derived from this single-center tertiary
hospital study indicated that RAS occurs in about
9.57% of patients with a CT scan of the whole ab-
domen. Older patients, patients with heart disease

and patients with more atherosclerotic vessels in the
abdomen increases the risk for signicant RAS 6
values of 0.005, 0.008 and <0.001, respectively).
Diabetes, hypertension as well as other imaging

ndings such as the presence of aneurysm elsewhere
seen in the abdominal scans and renal artery dupli-
cation do not statistically correlate with increased
risk for RAS in this study.

RECOMMENDATION

The study was retrospectively done with limited clin-
ical data gathered during the time of examination.
Other risk factors such as body weight, smoking his-
tory and other atherosclerotic diseases such as in the
central nervous system and peripheral blood vessels
were not available and hence were not sought in this
study. No data regarding other details on the history
of hypertension were available including the length,
control and stage which may be valuable to the
analysis. Further, no details regarding what heart
disease were indicated in the data. The researchers
recommend doing a prospective study that will be
able to gather more clinical ndings of the patients.

The number of atherosclerotic vessels among the
major branches of the aorta and most common ar-
teries to show atherosclerotic changes is not a stand-
ardized method to measure the degree of athero-
sclerosis. However, there were no methods known to
the researchers to do this, such as those in the coro-
nary arteries (calcium scoring). The study somehow
re ects the degree of atherosclerosis as it is correlat-
ed with the presence of RAS. A further study may be
done to evaluate this measure.

A high-risk population study using age, heart dis-
ease and the number of atherosclerotic vessels may
also be done to further evaluate this patient popula-
tion.
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ABSTRACT were compared in the two groups. Correlations of
NLR and PLR with established clinical and laborato-
Background:  Systemic lupus erythematosus (SLE)ry disease activity markers of SLE (C3, anti-dsDNA,
is a chronic, multisystem, autoimmune disease char- SLEDAI-2K scores) were analyzed.
acterized by autoantibody production, immune Results: The group 2 or those with active disease
complex deposition and excessive pro-inammatory  had signicantly higher NLR (2.947 + 1.756 vs.
cytokine production due to an aberrant and dysfunc- 1.868 £ 0.832, p-value of <0.001) and PLR (205.9
tional immune system. Disease activity markers for + 122.2 vs. 140.2 + 53.0, p-value of <0.001) lev-
SLE are helpful in the management and prognostica- els compared to group 1. NLR and PLR values were
tion of the disease. The neutrophil-to-lymphocyte ra- also signi cantly higher in patients with lupus ne-
tio (NLR) and platelet-to-lymphocyte ratio (PLR) have phritis. NLR was positively correlated with anti-dsD-
been studied as a novel in ammatory marker and  NA (r = +0.490, p-value of <0.001) and SLEDAI-2K
prognostic markers for cardiovascular diseases, in- scores (r = +0.496, p-value of <0.001). NLR was
ammatory disorders and malignancies. negatively correlated with C3 (r = -0.336, p-value
Objective: The aim of the study is to investigate of <0.001). PLR was also positively correlated with
the association of NLR and PLR to disease activity of anti-dsDNA (r = +0.301, p-value of <0.001) and
Filipino patients with SLE. SLEDAI-2K scores (r = +0.369, p-value <0.001). PLR
Methods: This is a cross-sectional study done was also negatively correlated with C3 levels (r =
through a retrospective chart review of 135 Filipino  -0.215, p-value 0.012). Using the ROC curve anal-
SLE patients divided into two groups. Group 1 ysis, the cut-off values in predicting active disease in
(SLEDAI-2K score of <3) had 64 patients whowerein  SLE were 1.968 (sensitivity 77.5%, speci city 75%)
low disease activity/remission and group 2 (SLEDAI- for NLR and 144.53 (sensitivity 63.4%, speci city
2K score of 3) had 71 patients who were in active 60%) for PLR. The cut-off values in predicting lupus
disease. Clinical characteristics and disease activity nephritis were 2.121 (sensitivity 73.1%, speci city
parameters (C3, anti-dsDNA, ESR) and NLR and PLR 60%) for NLR and 167.0 (sensitivity 65.4%, speci-
city 68%) for PLR.

Francis Martin T. Cuenco Conclusions: NLR and PLR were signcantly high-
fmtc32@gmail.com er among Filipino SLE patients with active disease
Section of Rheumatology, Department of Medicine, I_nCIUdmg lupus nephritis re ecting aCtl_Ve n am_ma-
University of Santo Tomas Hospital, Manila, Philippines tion. NLR and PLR correlated well with established
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disease activity markers for SLE namely C3, an-

NLR and PLR have been studied as a novel in-

ti-dsDNA, and SLEDAI-2K scores. NLR and PLR could ammatory marker and prognostic markers for car-

be a useful and convenient disease activity marker
for SLE patients.

INTRODUCTION

diovascular diseases, inammatory disorders, and

malignancies.[4-10] NLR is calculated as the ab-
solute count of neutrophils divided by the absolute
count of lymphocytes.[4,5,7] PLR is calculated as the
absolute platelet count divided by the absolute lym-

Systemic lupus erythematosus (SLE) is the prototypicphocyte count.[4,5,7] NLR and PLR have also been
multisystem autoimmune disease with heterogeneous recently studied in association with autoimmune dis-

manifestations and a varied course.[1,2,3] Its exact
etiology is unknown and characterized by autoan-
tibody production, immune complex formation and
deposition, and excessive pro-inammatory cytokine
production that can affect any organ system of the
body.[1,4,5] In ammation plays a key role in SLE
and chronic in ammation is an important patholog-
ical process that leads to irreversible damage of the
affected organ if left untreated.[4,5] One of the most
common and serious complications of SLE is lupus
nephritis.[3] Lupus nephritis is the inammation of
the kidneys that is caused by immune complex for-
mation and deposition by SLE. If left untreated, lupus
nephritis can progress to end-stage renal disease
and caused signi cant mortality and morbidity.[3]
Many laboratory tests have been used as indica-
tors of disease activity in SLE and as a guide for cli-
nicians in the management of SLE. These laboratory
tests include increased anti-dsDNA, low comple-
ment levels (C3 and C4), and increased in amma-
tory markers such as erythrocyte sedimentation rate
(ESR). Many tools have also been validated to meas-
ure disease activity in SLE.[11,12]. SLE Disease Ac-
tivity Index ... 2000 (SLEDAI-2K) is a validated tool
used to measure disease activity in SLE.[11,12] It
measures the global disease activity in SLE and pre-
dictor of mortality. The higher the SLEDAI-2K score,
the higher is the predictive mortality of the patient.
[11,12] It is one of the most commonly used global
disease activity measures in longitudinal observa-
tional studies and clinical trials. It is a modi cation
of the original SLEDAI consisting of 24 of the most
important disease descriptors and has been a guide
for clinicians in the management of their SLE pa-
tients and researchers doing clinical trials.[11,12]
Targets for the management of SLE patients have
also used SLEDAI-2K, particularly remission or low
disease activity. Remissions have been described
as SLEDAI-2K score of 0 while low disease activi-

eases namely psoriasis, rheumatoid arthritis, and
SLE.[4,5,10] NLR and PLR can be calculated easily,
conveniently, and inexpensively in comparison with
other disease markers of SLE. New studies regard-
ing the correlation of NLR and PLR to SLE have also
been done abroad. In a study by Wu, et al., NLR
and PLR showed a positive correlation with SLE dis-
ease activity.[4] In a study by Li, et al., NLR has been
shown to be independently associated with SLE and
lupus nephritis.[5]

The aim of this study is to determine the associa-
tion and correlation of NLR and PLR to disease activ-
ity in Filipino SLE patients and in the future can help
clinicians, especially those that are in the provinces
wherein more sophisticated disease markers for SLE
are not readily available. In the investigatores knowl-
edge, this is the rst local study correlating NLR and
PLR to SLE disease activity.

MATERIALS AND METHODS

This is a cross-sectional study done through a ret-
rospective chart review through the nonprobability
sampling of SLE patients aged 19 years and older
who were seen at the UST Hospital from January
2013 to December 2018. The patients included
in the study satised either the 1997 ACR criteria
or the 2012 Systemic Lupus Collaborating Clinics
(SLICC) classi cation criteria for SLE. The disease ac-
tivity was assessed for each group using the SLEDAI-
2K system. Those who satis ed the inclusion criteria
for the study were divided into two groups ... those
who are in remission or low disease activity (SLEDAI-
2K score of less than 3) served as the control group
and those who have clinical active disease (SLEDAI-
2K score of more than or equal to 3). The baseline
demographics, clinical characteristics and labora-
tory results were recorded and compared for each
group. NLR and PLR were computed for each group

ty state has been described as SLEDAI-2K score of and its association and correlation with disease ac-

<3.[11,12]

tivity were determined. Other laboratory tests for



Association of NLR and PLR to Disease Activity in Lupus Patients

457

disease activity in SLE (C3, anti-dsDNA, ESR) and
presence of active lupus nephritis were also correlat-
ed to NLR and PLR.

Inclusion Criteria

The subjects of this study consisted of Filipino pa-
tients aged 19 or above who were diagnosed with
SLE based on either the 1997 ACR revised criteria
for diagnosis or the 2012 SLICC classi cation crite-
ria for SLE who were seen at the UST Hospital from
January 2013 to December 2018.

Exclusion Criteria

The exclusion criteria set for the study included pa-
tients who had overlapping autoimmune diseases in-
cluding scleroderma, Sjogreness syndrome, rheuma-
toid arthritis (RA), mixed connective tissue disease
(MCTD), idiopathic in ammatory myopathy, as well
as infectious processes mimicking lupus. Patients
with hematologic disease or those who had received
blood transfusion in the past 6 months, malignant
diseases and those using medical treatment affecting
white blood cell (WBC) count were also excluded in
the study. Patients with acute infection or other con-
comitant in ammatory diseases that may affect the
NLR and PLR were also excluded in the study.

Statistical Analysis

All statistical analyses were performed using the
SPSS statistical software (version 21.0, IBM SPSS,
Chicago, IL, USA). Descriptive statistics for continu-
ous variables were expressed in mean and standard
deviation; categorical variables were expressed in
frequency and percentages. Student t-test or Mann-
Whitney U-test was used to compare between two
groups according to the distribution state. The Chi-
square test was used to compare proportions in

Table 1. SLE Patients Demographic Characteristics

different groups. The Spearman correlation coef-
cient was computed to examine the association be-
tween two continuous variables. Receiver-Operating
Characteristics (ROC) curves were also used to deter-
mine the sensitivity and specicity of NLR and PLR in
predicting active SLE and lupus nephritis. Statistical
signi cance was de ned as a P value less than 0.05.

Ethical Consideration

The research was conducted upon the approval of
the University of Santo Tomas Institutional Review
Board in accordance with the ethical principles set
out in the Declaration of Helsinki 2015.

RESULTS

Demographic Characteristics

A total of 135 Filipino SLE patients were included
in the study. They were assigned into two groups
namely group 1 (those on remission or low disease
activity, SLEDAI-2K score <3) and group 2 (those
with active disease, SLEDAI-2K score 3). A total of
64 patients (63 females, 98.4%) were included in
group 1 with a mean age of 34.42 + 10.36 years,
range 19-58. The mean age of SLE diagnosis was
24.98 + 9.13 years and the mean duration of SLE
was 9.44 + 6.08 years. For group 2, there were a
total of 71 patients assigned (64 females, 90.1%)
with a mean age of 35.14 + 9.04 years, range 20-
59. The mean age of SLE diagnosis for group 2 was
26.18 *+ 7.89 years and the mean duration of SLE
was 8.69 + 5.48 years. There were no signi cant
differences in the demographic characteristics of the
two groups in the study.

NLR and PLR Levels and SLE Disease Activity

Based on the clinical characteristics of the two
groups, group 2 or those with active SLE have higher

Group 1 (SLEDAI-2K <3) Group 2 (SLEDAI-2K 3) P-value
n =64 n=71
Age (years) 34.42 +10.36 35.14 + 9.04 0.667
Sex Female 63 (98.4%) Female 64 (90.1%)
Male 1 (1.6%) Male 7 (9.9%)
Age at diagnosis of SLE 24.98 £ 9.13 26.18 £ 7.89 0.415
(years)
SLE duration (years) 9.44 + 6.08 8.69 + 5.48 0.454
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Table 2. Clinical and laboratory characteristics of SLE patients

including NLR and PLR

Group 1 (SLEDAI-2K <3) Group 2 (SLEDAI-2K 3) P-value
n =64 n=71
SLEDAI-2K score 1.16 £ 0.996 8.10 £ 4.861 <0.001
C3 (g/L) 1.00+0.14 0.736 £ 0.20 <0.001
Anti-dsDNA (IlU/mL) 191.1+178.9 678.49 + 315.8 <0.001
Active lupus nephritis 0 (0%) 26 (36.6%)
ESR (mm/hr) 31.09+11.2 435+ 228 0.091
WBC (x 10°/L) 6.037 £ 1.59 6.43 +2.29 0.003
Neutrophil (x 10°/L) 3.53+£1.09 4.28 + 1.69 0.002
Lymphocyte (x 10/L) 2.04 £ 0.67 1.67+0.73 0.401
Platelets (x 10/L) 262.22 + 66.8 285.27 +98.5 0.047
NLR 1.868 + 0.832 2.947 £ 1.756 <0.001
PLR 140.2 £ 53.0 205.9£122.2 <0.001
Table 3. NLR and PLR levels and active lupus nephritis
Group 1 (w/o active nephritis) Group 2 (with active nephritis) P-value
n =109 n=26
NLR 220+ 1.07 3.41+252 <0.001
PLR 165.6 + 93.3 213.2+123.1 0.194
Table 4. Spearman correlation of NLR and PLR to clinical and laboratory characteristics of SLE patients
Spearman SLEDAI-2K NLR PLR
Correlation
R p-value r p-value r p-value
C3 (g/L) -0.634 <0.001 -0.336 <0.001 -0.215 0.012
Anti-dsDNA +0.727 <0.001 +0.490 <0.001 +0.301 <0.001
(IU/mL)
SLEDAI-2K +0.496 <0.001 +0.369 <0.001
NLR +0.496 <0.001 +0.608 <0.001
PLR +0.369 <0.001 +0.608 <0.001

SLEDAI-2K scores and more patients with active lu-
pus nephritis. All the conventional disease activity
markers for SLE (C3, anti-dsDNA, and ESR) were
observed clearly in group 2. Group 2 have lower
C3 levels compared with group 1 (0.736 £ 0.20
g/L vs. 1.00 + 0.14 g/L). Group 2 also had high-

er anti-dsDNA levels (678.49 + 315.8 IU/mL vs.
191.1 + 178.9 IU/mL) and higher ESR levels (43.5

+ 22.8 mm/hr vs 31.09 + 11.2 mm/hr) than group

1. In this study, those with active SLE (group 2) have
signi cantly higher NLR (2.947 + 1.756 vs 1.868 +
0.832, p-value of <0.001) and PLR (205.9 + 122.2

vs. 140.2 + 53.0, p-value of <0.001) levels com-
pared to those in low disease activity or remission

(group 1).

NLR and PLR Levels and Lupus Nephritis

In this study, the association of NLR and PLR levels
to active lupus nephritis were also evaluated. The
patients were also divided into those with active
nephritis and those without nephritis. The NLR lev-
els of those with active nephritis were signicantly
elevated compared to those without nephritis while
the PLR levels were also elevated but not statistically
signi cant.

Spearman Correlation of NLR and PLR and
Clinical Characteristics of SLE Patients

NLR was positively correlated with anti-dsDNA
(r=+0.490, p-value <0.001) and SLEDAI-2K scores
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Table 5. Cut-off values for NLR and PLR using ROC curve
analysis for SLE patients with active SLE and lupus nephritis

ROC curve for active SLE  Cut-off ~ Sensitivity Specitity

value
NLR 1.968 77.5% 75%
PLR 144,53 63.4% 60%
ROC curve for lupus
nephritis
NLR 2.121 73.1% 60%
PLR 167.0 65.4% 68%
ROC Curve
1.0 Source
of the
Curve
08 NLR
PLR

> 06
=
‘0
c
$ 04

0.2

0.0

0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity
Diagonal segments are produced by ties.
Figure 1. ROC curve for NLR and PLR and active SLE

(r = +0.496, p-value <0.001). NLR was negatively
correlated with C3 (r = -0.336, p-value <0.001).
PLR was also positively correlated with anti-dsDNA
(r=+0.301, p-value <0.001) and SLEDAI-2K scores
(r = +0.369, p-value <0.001). PLR was also nega-
tively correlated with C3 levels (r = -0.215, p-value
0.012). All of the correlations of NLR and PLR were
statistically signi cant.

Receiver-Operating Characteristics (ROC)
Curves for NLR and PLR

ROC Curve
10 Source
of the
Curve
0.8 PLR
NLR
> 06
=
=
]
o
»n 0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity
Diagonal segments are produced by ties.
Figure 2. ROC curve for NLR and PLR and lupus nephritis

curve analysis were 2.121 (sensitivity 73.1%, spec-
i city 60%) for NLR and 167.0 (sensitivity 65.4%,
speci city 68%) for PLR.

DISCUSSION

The aim of the study was to investigate the associa-
tion of NLR and PLR to disease activity of Filipino pa-
tients with SLE. It looks at NLR and PLR as a possible
novel marker for disease activity in SLE patients. This
was done by comparing NLR and PLR with standard
and validated clinical and laboratory parameters
used by clinicians and researchers in evaluating dis-
ease activity in SLE patients. In this study, NLR and
PLR were correlated with SLEDAI-2K scores, C3 lev-
els, anti-dsDNA levels and ESR. NLR and PLR were
also correlated to active lupus nephritis. This was
done through retrospective chart review and the pa-
tients included in the study were assigned either with
low-disease activity/remission (group 1, SLEDAI-2K
score <3) or with active disease (group 2, SLEDAI-
2K score 3). There is no signi cant difference be-
tween the two groups based on demographic char-

The ROC curves for NLR and PLR compared to active acteristics.

SLE and lupus nephritis are described in the gures
and tables below. The cut-off values in predicting ac-

Those with active disease (group 2) have high-
er SLEDAI-2K scores as expected. Anti-dsDNA lev-

tive disease in SLE using the ROC curve analysis at els were signi cantly higher and C3 levels were

optimal sensitivity and speci city were 1.968 (sensi-
tivity 77.5%, speci city 75%) for NLR and 144.53

signi cantly lower in group 2. This was expected
in the active disease state of SLE wherein there is

(sensitivity 63.4%, speci city 60%) for PLR. The cut- increased dsDNA binding of autoantibodies and

off values in predicting lupus nephritis using the ROC

active consumption of complement due to deposi-
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tion of immune complexes. The ESR levels, an acute of NLR and PLR to SLEDAI-2K scores, anti-dsDNA,

phase reactant and marker of in ammation, were
also higher in group 2 but not statistically signi -
cant. NLR and PLR were also signcantly elevated
in group 2, which re ects the possibility of NLR and

and C3 levels were computed. Based on the results,
NLR and PLR have a positive correlation with SLE-
DAI-2K scores and anti-dsDNA and negative correla-
tion with C3 levels. All of the correlation coef cients

PLR as disease activity markers in SLE. The high NLRwere statistically signi cant which demonstrated a

and PLR values in SLE can be explained by the im-

mune dysregulation, increased cytokines and inam-
matory process that happens during active disease.
[4,5]. WBCs or leukocytes have an important role
in the in ammatory process and neutrophils make
up the majority of WBCs.[4,5] Neutrophils as part
of the innate immune system also secrete different
cytokines and in ammatory mediators in response
to antigens or tissue injury. Platelets also have a role
in the in ammatory process and it also secretes me-
diators that are active in in ammation. Neutrophils
and platelets contribute to the in ammation seen in
rheumatic diseases such as SLE.[4,5]

NLR and PLR have been studied as a novel in-

ammatory marker and prognostic markers for car-
diovascular diseases, inammatory disorders, and
malignancies.[4-10]. NLR and PLR can be calculated
easily from a complete blood count and has an add-
ed advantage of being cheaper and readily avail-
able compared to other markers of disease activity

good correlation with the variables. Both NLR and
PLR correlated well with established disease activity
markers for SLE. This is also similar to the results of
the other studies done abroad.[4-7]

The study also used ROC curve analysis to show
which cut-off values at optimal sensitivity and spec-
i city would correlate well or predict active SLE
and lupus nephritis. Based on the results, the cut-
off values in predicting active disease in SLE were
1.968 (sensitivity 77.5%, speci city 75%) for NLR
and 144.53 (sensitivity 63.4%, speci city 60%) for
PLR. The cut-off values in predicting lupus nephritis
using the ROC curve analysis were 2.121 (sensi-
tivity 73.1%, specicity 60%) for NLR and 167.0
(sensitivity 65.4%, speci city 68%) for PLR.

The limitations of the study include its retrospec-
tive cross-sectional study design. This is also a study
done from a single center and measurements of NLR
and PLR were based on a single measurement of
complete blood count which may not be re ective of

in SLE. NLR and PLR also have the advantage of not the disease state over a period of time. Prospective

being affected by age, hemoglobin level, and are
relatively stable.[4-7] In the subgroup analysis, the

study also compared the NLR and PLR levels of SLE

patients with active nephritis to those without nephri-
tis. NLR levels were signi cantly higher in patients
with lupus nephritis compared to those without ne-
phritis. PLR levels were also higher in patients with
lupus nephritis but not statistically signicant. Lupus
nephritis represents an active disease process and
it connotes an in ammatory process that would ex-
plain the higher NLR and PLR values.[5]

To test for the association of NLR and PLR to dis-

ease activity in SLE, Spearman correlation coetient

multi-center studies are recommended in the future
for further validation of these results.

CONCLUSION

This study demonstrated that NLR and PLR were sig-
ni cantly higher among Filipino SLE patients with
active disease including lupus nephritis reecting ac-
tive in ammation. NLR and PLR correlated well with
established disease activity markers for SLE namely
C3, anti-dsDNA, and SLEDAI-2K scores. NLR and
PLR could be a useful and convenient disease activity
marker for SLE patients.
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tools and combine acquired evidence using the me-
ta-analytic approach. The results of this review are
crucial to assist clinicians and policy-makers in mak-
ing well-informed decisions regarding VAP preven-
tion practices for mechanically ventilated patients.
This review protocol followed the Preferred Reporting
Items for Systematic reviews and Meta-Analyses for
Protocols 2015 guidelines and was registered with
PROSPERO as CRD42016051561.

Keywords: clinical outcomes, educational inter-
vention, learning outcomes, review protocol, VAP
prevention, ventilator-associated pneumonia

INTRODUCTION

The rapid advances in the elds of intensive and
critical care have seen VAP as a priority clinical con-
cern for infection control and prevention programs.
VAP is a type of healthcare-associated infection that
develops following endotracheal intubation or me-
chanical ventilation in patients without pre-existing
pneumonia on admission. This condition is an impor-
tant cause of greater morbidity and mortality in the
intensive and critical-care settings with substantial

in mechanically ventilated patients. Recent studies
have shown that VAP educational interventions, as
the core of learning among health practitioners and
professionals have resulted in positive learning and
clinical outcomes.[10] Other studies investigating
this kind of intervention, however, have produced
inconsistent results between pre- and post-assess-
ments, often demonstrating no signicant improve-
ments in ventilator bundle compliance.[11...12] VAP
incidence,[11,13...14] and other patient clinical
outcomes.[11...15] These variations between studies
inevitably suggest the need for a systematic review
to address clinical uncertainties that are associated
with VAP educational interventions; hence, this in-
vestigation.

The present review generally attempts to identify,
critically appraise, and summarize the best availa-
ble evidence to address the discordance between
the results of studies using systematic review and me-
ta-analysis of association. The review authors specif-
ically aim to investigate whether or not administer-
ing educational intervention for VAP prevention is
associated with positive outcomes that are benecial
to both the clinicians (learning outcomes) and the
mechanically ventilated patients (clinical outcomes).
Such an approach is considered essential to guide

impact on healthcare costs.[1...2] Thus, measures to healthcare practitioners as well as policy-makers in

control or prevent its occurrence, especially during
the rst 96 hours of mechanical ventilatory support,
are commonly advocated.

To date, the clinical practice recommendations
for the prevention and management of VAP are cen-
tered on evidence-based strategies directed to pre-
vent the risk of oropharyngeal aspiration including
the build-up of pathogens in the respiratory and di-
gestive tracts, and minimize endotracheal tube and
mechanical ventilator utilization.[3...4] Other VAP
prevention strategies have also been acknowledged
in the literature, including simple and cost-effective
measures.[5]

Evidently, one of the recognized cost-effective
quality improvement strategies in low-resource inten-
sive care units (ICUs) is the educational intervention.
[6] Educational programs that include well-planned
evidence-based practice elements to improve both
clinician learning and patient outcomes have also be-
come a common practice in multidisciplinary ICUs.
[7...9] Over the years, there has been an increas-
ing interest in the use of educational interventions
as primary tools to prevent nosocomial pneumonia

making well-informed decisions regarding infection
control and prevention practices for patients requir-
ing mechanical ventilatory support.

METHODS

Design

As part of our a priori efforts in promoting trans-
parency, this paper reports a protocol for systemat-
ic review and planned meta-analysis to investigate
whether or not the institution of education-based
VAP prevention intervention is associated with pos-
itive clinician learning and patient outcomes in in-
tensive and critical care units. This review protocol
was based on an established methodology [16]
and followed the Preferred Reporting Items for
Systematic reviews and Meta-Analyses for Protocols
(PRISMA-P) 2015 guidelines (Table 1) [17...18]. In
addition, this review protocol was registered with
the International Prospective Register of Systematic
Reviews (PROSPERO) as CRD42016051561 on
November 16, 2016. The latest revisions of the pro-
tocol were made on May 26, 2017.



464

Ventilator-Associated Pneumonia Educational Intervention Review Protocol

Table 1. The PRISMA-P 2015 checklist

Section/topic # Checklist item Information reported
Administrative Yes No
information
Title
Identi cation la Identify the report as a protocol of a systematic review x] []
Update 1b If the protocol is for an update of a previous systematic review, [1 [X] N/A
identify as such
Registration 2 If registered, provide the name of the registry (eg, PROSPERO) [x] []
and registration number in the abstract
Authors
Contact 3a Provide name, institutional af liation, and e-mail address of all [X] [1
protocol authors; provide the physical mailing address of the
corresponding author
Contributions 3b Describe contributions of protocol authors and identify the [x] []
guarantor of the review
Amendments 4 If the protocol represents an amendment of a previously com- [] [x] N/A
pleted or published protocol, identify as such and list changes;
otherwise, state plan for documenting important protocol
amendments
Support
Sources 5a Indicate sources of nancial or other support for the review [1 [x] N/A
Sponsor 5b Provide name for the review funder and/or sponsor [] [x] N/A
Role of 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if [] [x] N/A
sponsor/funder any, in developing the protocol
Introduction
Rationale 6 Describe the rationale for the review in the context of what is [x] []
already known
Objectives 7 Provide an explicit statement of the question(s) the review will [X] [1
address with reference to participants, interventions, compara-
tors, and outcomes (PICO)
Methods
Eligibility 8 Specify the study characteristics (eg, PICO, study design, x] [1
criteria setting, time frame) and report characteristics (eg, years con-
sidered, language, publication status) to be used as criteria for
eligibility for the review
Information 9 Describe all intended information sources (eg, electronic data- [x] []
sources bases, contact with study authors, trial registers, or other grey
literature sources) with planned dates of coverage
Search 10 The present draft of the search strategy to be used for at least [x] [1
strategy one electronic database, including planned limits, such that it
could be repeated
Study records
Data 1lla Describe the mechanism(s) that will be used to manage records [X] [1
management and data throughout the review
Selection 11b State the process that will be used for selecting studies (eg, two [x] [1
process independent reviewers) through each phase of the review (ie,
screening, eligibility, and inclusion in meta-analysis)
Data collec- 11c Describe the planned method of extracting data from reports x] [1
tion process (eg, piloting forms, done independently, in duplicate), any
processes for obtaining and con rming data from investigators
Data items 12 List and de ne all variables for which data will be sought (eg, x] []

PICO items, funding sources), any pre-planned data assumptions

and simpli cations
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Table 1. Continued
Section/topic # Checklist item Information reported
Administrative Yes No
information
Outcomes 13 List and de ne all outcomes for which data will be sought, [x] []
and prioritization including prioritization of main and additional outcomes, with
rationale
Risk of bias 14 Describe anticipated methods for assessing the risk of bias of [x] [1
in individual individual studies, including whether this will be done at the
studies outcome or study level, or both; state how this information will
be used in data synthesis
Data
synthesis
15a Describe criteria under which study data will be quantitatively x] [1
synthesized
15b If data are appropriate for quantitative synthesis, describe [x] []
the planned summary measures, methods of handling data,
and methods of combining data from studies, including any
planned exploration of consistency (eg, f, Kendalles tau)
15¢ Describe any proposed additional analyses (eg, sensitivity or [x] []
subgroup analyses, meta-regression)
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (eg, publica- [x] [1
tion bias across studies, selective reporting within studies)
Con dence 17 Describe how the strength of the body of evidence will be x] []
in cumulative assessed (eg, GRADE)
evidence

GRADE, the Grading of Recommendations Assessment, Development and Evaluation; N/A, not applicable; PICO, Population Intervention Com-
parison Outcome; PRISMA-P, Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols.

Thischecklist has been adapted for use with protocol submissions to PROSPERO from Table 3 in Moher D, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Systematic Reviews 2015 4:1

Eligibility Criteria

In compliance with the eligibility criteria, two of the
review authors (EP & AD) will independently assess
each study involved. Any assessment discrepancy
will be resolved by virtue of consensus or consulta-
tion with a third investigator (JMG or AJG).

Types of studies
In this review, the review authors will include pub-

lished and unpublished interventional studies (ran-
domized controlled trials or RCTs, non-experimental

accuracy trials, review articles, protocols, clinical
practice guidelines, brief reports, conference pro-
ceedings, commentaries, and editorials.

Types of Participants

All ICU patients, regardless of age, requiring me-
chanical ventilation and receiving education-based
VAP prevention strategies will be included as sub-
jects in this review to examine patient outcomes.
In addition, this review will involve all clinicians

working in ICU settings as subjects to examine their

guasi-experimental methods, pretest-posttest stud-learning outcomes. These clinicians may include ICU

ies, time series designs) or observational studies
(cohort and case-control studies) with equivalent
or non-equivalent control groups investigating VAP
educational interventions. The studies of one group
design will be considered if detailed descriptions

of exposure to such interventions are adequately
reported. The review authors will exclude basic re-
searches such as animal, cell, genetic, and method-
ology studies, including descriptive surveys, qualita-
tive research, case series, case reports, diagnostic

nurses, infection control practitioners, intensivists,
respiratory therapists, physicians, and the like. They
must be directly involved in the care of mechanically
ventilated patients.

Both subjects will be classied according to ex-
posures:exposed and non-exposedgroups (controls
or comparators), which are de ned as those who
received and did not receive VAP educational inter-
ventions, respectively. Clinicians will be considered
as the non-exposedgroup if they practice the usual



466

Ventilator-Associated Pneumonia Educational Intervention Review Protocol

or routine care or have no active interventions in-
volved. Patients labeled asnon-exposedpertain to

those who have not received any educational inter-
ventions for the VAP prevention program.

Excluded in this review are the non-ICU or
non-medical healthcare staff members, as well as,
the patients who received mechanical ventilation for
less than 24 hours.

Types of Interventions/Exposures

The present review applies to any type of educa-
tion-based infection control interventions for VAP
prevention. These may include formal or non-formal
lectures, standardized sessions, use of validated self-
study modules, fact sheets, presentations, visual aids
(posters), educational handouts, educational confer-
ences, trainings (in-service), seminars, and reinforce-
ment at the bedside or return demonstrations that
provided information on guidelines or strategies for
the prevention of VAP, such as VAP bundle care or
ventilator bundle and the like. The contents of such
preventive practices may be based on the Centers
for Disease Control and Prevention (CDC) guide-
lines, Institute for Healthcare Improvement (IHI) and/
or from other reputable agencies. Such educational
interventions must be preceded by a pre-test (pre-ex-
posure) and followed by a post-test (post-exposure)
to determine any change in learning among the cli-
nicians (learning outcomes) and among the patients
(patient outcomes). Any non-VAP-related interven-
tions will be excluded.

Types of Outcome Measures

The primary outcomes of this review are knowledge
of and adherence to VAP educational intervention
(learning outcomes), and VAP incidence (clinical
outcomes). Any related VAP denitions will be ac-
cepted for inclusion in the systematic review and me-
ta-analysis. Secondary outcomes include duration of
mechanical ventilation, ICU/hospital length of stay,
microbial colonization (VAP-causing microbes), cost
of antibiotic treatment of VAP and hospitalization,
and ICU or in-hospital mortality. Non-VAP-related
outcomes will be excluded.

Types of ICU Settings

Studies conducted in intensive and critical care set-
tings will be included. The types of ICU may include,

but not limited to, combined or general ICU, cor-
onary care unit, cardiovascular/surgical, surgical,
trauma, medical, neurological/neurosurgical, surgi-
cal trauma, and burn units. The non-ICU settings will
be excluded.

Types of Language Use

No language restrictions will be hereby imposed.
Non-English studies will be translated accordingly
for the purposes of inclusion.

Timing

No date or period restrictions will be imposed for

this present review. However, studies that do not
meet the above-mentioned criteria will be excluded.
A summary of the review eligibility criteria is pre-
sented in Table 2.

Search Methods for Identi cation of Studies

Electronic searches

The review authors will search relevant studies with-
out date and language restrictions in the following
scienti ¢ databases: MEDLINE through PubMed, The
Cochrane Library, Cumulative Index to Nursing and
Allied Health Literature (CINAHL), Web of Science,
and Education Resources Information Center (ERIC).

Searching Other Resources

Reference lists and citations of the included articles/
relevant reviews will be manually checked. Other
sources (eg, PROSPERO, OpenGrey, ProQuest
Theses & Dissertations, and trial registry: www.
clinicaltrials.gov) of potential articles will also be
explored. In addition, the review authors will utilize
all possible measures to contact the corresponding
authors for clari cation of unpublished data results
by e-mail and other provided contact information.
They will also explore the authorse personal page
through ResearchGate to identify other similar and/
or related studies.

Searching Strategy
Speci ¢ search strategy involving the use of Medical

Subject Headings (MeSH), Boolean operators, pa-
rentheses and truncation symbols will be applied.
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Table 2. Eligibility criteria

Types of study designs Interventional studies
Randomized controlled trial or clinical trial
Non-randomized study (quasi-experimental design) or pretest-posttest intervention
Observational studies
Cohort study
Case-control study

Types of participants Clinicians (exposed and unexposed groups)

Mechanically ventilated patients (exposed and unexposed groups)
Types of exposures Educational interventions for VAP prevention (as de ned by study authors)
Types of outcome measures Any of the following outcome measures:

Primary outcome measures
Learning outcomes:
Knowledge (as measured by study authors)
Adherence (as measured by study authors)
Clinical outcome:
VAP incidence (as assessed by study authors)
Secondary outcome measures
Clinical outcomes:
Duration of MV (time, measured in days or equivalent)
ICU LOS (time, measured in days or equivalent)
In-hospital LOS (time, measured in days or equivalent)
Microbial colonization
Cost of antibiotic treatment of VAP (currency, converted in US dollars or equivalent)
Hospitalization costs (currency, converted in US dollars or equivalent)
ICU or in-hospital mortality (as described by study authors)

Types of ICU settings No restrictions imposed
Types of languages No restrictions imposed
Timing No time restrictions imposed

ICU, intensive care unit; LOS, length of stay; MV, mechanical ventilation; US, United States; VAP, ventilator-associated pneumonia

Table 3. MEDLINE (via PubMed) search strategy

#1. Mechanically ventilated or ventilated patient* or intubated patient* or critically ill

#2. Critical care nurs* or intensive care nurs*

#3. Critical care or critical care unit or intensive care or intensive care unit or ICU

#4. #1 OR #2 OR #3

#5. Education or teach or educational intervention or educ* intervention* educ* program* or staff education or clinical educa-
tion or clinician education or provider education or VAP education or training program*

#6. Ventilator bundle or bundle care or VAP bundle or oral care

#7. Infect* control or infect* prevention

#8. #5 OR #6 OR #7

#9. VAP group or non-VAP group or with VAP or without VAP or exposed or non-exposed

#10. Pretest-posttest or pre-post or pretest or posttest or pre-test or post-test or pre-intervention or post-intervention

#11.#9 OR #10

#12. Learning outcome* or clinician outcome* or knowledge or adherence or compliance

#13. Patient outcome* or clinical outcome* or ventilator-associated pneumonia or ventilator-acquired or VAP or VAP incidence
or VAP rate or early VAP or late VAP or nosocomial pneumonia or length of stay or death or fatal or mortality or cost

#14. #12 OR #13

#15. Randomized trial or randomized control* trial or RCT or quasi-experimental or cohort stud* or case-control stud*

#16. #4 AND #8 AND #11 AND #14 AND #15

ICU, intensive care unit; RCT, randomized controlled trial; VAP, ventilator-associated pneumonia

The search strategy will be framed using the rec- <ORe to give a set of results for each part of PECO,
ommended modied PICO (population, interven- including the study design (S). Thereatfter, the review
tion, comparator, outcomes) format: types of study authors will combine the sets of results for P, E, C, O,
population, exposure of interest, comparators, and and S using *ANDe to narrow the search.

outcomes or response (PECO).[16] The generated A sample draft of the MEDLINE search strategy
MeSH terms and keywords will be combined with is shown in Table 3. This was developed by the rst
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review author (JMG) and independently validated

by the other review team members (EP, JA, AS, and
AD) through the above-mentioned databases. Disa-
greements in the design were resolved through dis-
cussions among the authors. The nal version of the
MEDLINE search strategy will be adapted to other
databases as applicable.

Data Collection and Analysis

Selection of Studies

Two independent review authors (EP and AD) will
suf ciently record the ow of information through
the different phases of review. This process involves
identi cation of relevant citations from multiple da-
tabases and other sources (reference lists, similar
studies or reviews, citation tracking, unpublished
manuscripts); de-duplication of search results using
Microsoft® Of ce software, Mac Excel 2011 ver-
sion; screening of titles and abstracts for relevance;
retrieval of full-text articles for eligibility assessment
and inclusion of potential study articles in qualitative
and quantitative syntheses.

Using Microsoft® Excel, the review authors will
manually transcribe the following data: rst author,
study title, journal name, publication date and pub-
lisher. These data will be screened for duplicates
and relevance by manually searching as they au-
tomatically appear within the Excel le. Following
the study selection process, the review authors will
generate study codes for the included articles. For
instance, the most recent included article (study 1)
will be encoded as 2017...0001 (published year-as-
signed code). Afterward, they will use the succeed-
ing published dates with corresponding assigned
codes to other included studies (eg, 2017...0002
for study 2; 2017...0003 for study 3). For multiple
reports of the same study, they will allocate a single
study code. A third review author (JMG or AJG) will
be consulted to resolve any discordant assessments.
Figure 1illustrates the PRISMA ow diagram of study
selection.[20]

Quality Assessment

In order to critically appraise the quality of included
studies, the review authors will be using the Cochrane
Risk of Bias Tool [19] and the ROBINS-I (Risk Of Bias
In Non-randomized Studies of Interventions) [21]

for RCTs and non-randomized studies (quasi-rand-
omized, cohort and case-control studies), respective-
ly. These tools will provide a systematic approach to
organize and present the available evidence relat-
ing to the risk of bias and quality assessment.

The Cochrane Collaborationes tool for assessing
the risk of bias in randomized trials covers six im-
portant domains of biases: selection bias (random
sequence generation and allocation concealment),
performance bias, detection bias, attrition bias, re-
porting bias and other biases. Within each domain,
assessments are made for one or more items, which
may cover different aspects of the domain or differ-
ent outcomes. The bias in each of the identied do-
mains is given the following judgment labels: slow
riskZ if any bias that is present is unlikely to seriously
alter the results; high riskZ if the bias may alter the
results seriously; or eunclear riskZ if the risk of bias
raises some doubt on the results. The assessments will
be reported along with descriptive justi cations or a
summary of the pertinent characteristics of the study
being evaluated to show bases of such judgment.

The ROBINS-I tool, on the other hand, covers
similar important domains of biases that can be at-
tributed to non-randomized studies. The rst two are
bias due to confounding and bias in the selection
of participants; both cover issues during the pre-in-
tervention phase (baseline). The third domain at the
intervention phase includes bias in the classication
of interventions. The four domains pertinent in the
post-intervention phase include biases due to devi-
ations from intended interventions, missing data,
measurement of outcomes and selection of the re-
ported result. The judgment of bias risk in each do-
main, which, in turn, affects the overall risk of bias
will be facilitated by answering the signaling ques-
tions with «YesZ, «Probably YesZ, sNoZ, *Probably
NoZ, or *No InformationZ. From these questions,
the domain-level or the overall risk of bias can then
be identi ed as *low riskZ, smoderate riskZ, serious
riskZ, ecritical riskZ, or if the needed information is
not available, *no informationZ. Studies that will re-
veal being at scritical riskZ or eserious riskZ of bias
will be excluded from the analysis, while those stud-
ies with no clear indication of biases or lacking im-
portant information will be used with caution.

All review authors will perform the above-men-
tioned quality assessment measures. In particular, for
studies with learning outcomes, two review authors
(AS & JA) will independently assess the quality of
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Figure 1.

PRISMA ow diagram of study selection

included studies. The paralleled quality assessment program including contents of the study module,

methodology will be employed for studies with clin-
ical outcome measures by two additional independ-
ent review authors (EP & AD). Any disagreements in

isolated microorganisms, and learning and clinical
outcome measurements.
Two of the review authors (AS & JA) will abstract

the assessments will be resolved through discussions the above-mentioned data from each individual re-

until a consensus is reached. Otherwise, a third par-
ty (JMG or AJG) will be consulted.

Data Extraction and Management

Data will be abstracted based on the following var-
iables: rst author, study location, time points or fol-
low-up periods, study design, setting, types of partic-
ipants, VAP de nitions, comparators, confounders,
eligibility criteria, descriptions of educational

port using a structured investigator-made data extrac-
tion form, which will be piloted prior to formal data
extraction and management. Disagreements between
data extractors will be resolved either through a group
discussion or the mediation of a third party (JMG or
AJG). The review authors will attempt to contact the
corresponding authors of the included studies if there
are insuf cient data that require acquisition. During
this period, all requests will be documented and in-
cluded in the list of studies awaiting assignment.
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Data Analysis and Synthesis

All relevant patient information, including the data
on VAP incidence and microbial colonization, will be
pooled using the following descriptive statistics: num-
ber, frequency, percentage, mean and standard de-
viation. These will be calculated and analyzed using
the Statistical Package for Social Sciences software
(SPSS, Inc, Armonk, NY) for Windows, version 21.0.

For the meta-analysis, the review authors will in-
itially assess the method on how the studies in the
analysis were sampled including the types of educa-
tional interventions in order to select an appropriate
statistical model. If the studies are functionally iden-
tical or equivalent and share a common effect size,
they will choose a xed-effect model; otherwise, the
random-effects model will be performed.

To compare the learning outcomes with binary
data, they will speci cally analyze the frequency or
proportion of correct response (knowledge) and ad-
herence to VAP prevention strategies using the differ-
ence of arcsines transformed proportions (AS) with
95% con dence interval (CI) for each study. Thereaf-
ter, pooled arcsines risk difference with 95%CI will
be calculated using either binary xed-effect inverse
variance (IV) model or random-effects DerSimoni-
an-Laird (DL) model as appropriate. For learning
outcomes with continuous data, they will calculate
the mean difference with 95%CI for each study
and combine the effect size using either continuous

xed-effect IV model or random-effects DL model.
The review authors will be using OpenMeta[Analyst]
for Mac OS X version 0.1503 for the said types of
meta-analyses. On the other hand, for clinical data
(VAP incidence and mortality) with dichotomous out-
comes, they will calculate risk ratios (RR) with 95%ClI
using either Mantel-Haenszel (M-H) xed-effect mod-
el or random-effects model as applicable.

For data with continuous outcome measures (dura-
tion of mechanical ventilation, length of stay, antibiot-
ics and hospitalization costs), the review authors will
calculate the mean difference with 95%CI using ei-
ther IV xed-effect model or random-effects model as
suitable. For these types of meta-analyses, they will
be using the Review Manager (RevMan) Software
(Copenhagen: Nordic Cochrane Centre, Cochrane
Collaboration, 2014) for Mac OS X version 5.3.

The rst author (JMG) and the other ve review
authors (AS, JA, AD, EPJ and AJG) will perform the
meta-analysis with the former entering the data into

the above-mentioned meta-analysis software pack-
ages, and the latter checking the data entry for each
outcome measurement to ensure completeness and
accuracy.

A predetermined alpha, which is set atp <0.05,
will be considered signi cant for all of the above-men-
tioned analyses. Figure 2 illustrates the planned deci-
sion-making algorithm for meta-analysis. In addition,
the review authors will assess statistical heterogene-
ity, perform subgroup and sensitivity analyses, and
evaluate publication bias using RevMan. To detect
the heterogeneity between studies, they will be ap-
plying the Cochranes Q test or X? test with a p-value
of <0.10 as the level of signi cance. The statistical
heterogeneity will be quanti ed using the I? statistic
for both learning and clinical outcomes.

In the present study, the review authors will be
applying the recommended threshold ofi? range val-
ues as described in theCochrane Handbook for Sys-
tematic Reviews of Intervention§l9] The I> range
values for not important, moderate, substantial and
considerable heterogeneity are 0...40%, 30...60%,
50...90% and 75...100%, respectively. If considera-
ble heterogeneity is present and if there is available
data, they will investigate the possible differences
between the studies and perform subgroup analy-
sis by separating similar study designs, educational
interventions, types of ICUs and VAP diagnostic cri-
teria as necessary. Furthermore, they will perform
sensitivity analyses by omitting outliers or low-quality
evidence (studies with a high risk of bias).

Evidence of publication bias will also be visual-
ly investigated using funnel plots for asymmetry. To
provide clear presentations and illustrations, the re-
view authors will provide summaries of the ndings
of included studies using both narrative and tabular
syntheses (or in gures as needed). However, if there
are methodological issues and signi cant heteroge-
neity of samples, they will not perform a meta-analy-
sis, but rather investigate individual study effect size
with corresponding 95%CI in a forest plot without
calculating the pooled estimates.

Summary of Findings

The principles of GRADE (Grading of
Recommendations, Assessment, Development and
Evaluation) system will be used as a guide ele-
ment to assess the quality of cumulative evidence.
[22] Two independent reviewers (JMG & AS) will
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Figure 2. Meta-analysis decision-making algorithm

AS, arcsines risk difference; Cl, con dence intervals; LOS, length of stay; MD, mean difference; MV, mechanical ventilation; RR,

risk ratio; VAP, ventilator-associated pneumonia.

perform quality assessment measures, considering
the risk of bias, inconsistency, indirectness, heter-
ogeneity, imprecision and other considerations for
the above-mentioned outcome measures. For each
outcome measure, the quality of evidence will be
categorized in one of the four levels of grades as
recommended: high, moderate, low and very low.
Subsequently, they will generate a GRADE evidence
table to summarize the review ndings. Any disa-
greements in the grade assignment will be settled
through deliberations.

DISCUSSION

Despite being considered as one of the most pre-
ventable types of device-associated nosocomial

infections, VAP remains to be a persistent global
health concern. Fortunately, this condition can be re-
duced using a variety of VAP prevention strategies,
including well-designed staff education programs.
In fact, a number of educational interventions have
been revealed to be effective in promoting positive
learning and clinical outcomes in intensive and criti-
cal care settings. However, there are existing studies
that have published con icting results.

These variations between and among studies may
preclude the adoption of an effective VAP educa-
tional intervention within intensive and critical care
units. Hence, assessing the impact of this kind of
intervention on clinicianse learning and patientse
outcomes is critical to many areas of healthcare
evaluation. This may further suggest the need for a
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systematic review to establish the true effect of the in-
tervention or the association between learning and
clinical outcomes.

This current systematic review, therefore, will at-
tempt to summarize the available evidence to ad-
dress the discordant results between and among
studies, and to determine whether or not the institu-
tion of educational interventions for VAP prevention
is associated with positive outcomes in ICUs.

Insofar as the knowledge of the authors of the
present review is concerned, no meta-analysis of
association has been previously carried out or con-
ducted on educational intervention for VAP preven-
tion. Although one similar systematic review [10]
was conducted, it only addressed research studies
that were published between the years 2003 and
2012. Henceforth, an increasing number of similar
individual studies have been published in the inter-
national body of literature, which warrants further
investigation. This current review, therefore, intends
to include as many related studies with no date and
language restrictions as applicable, considering the

unpublished data results, signicant heterogeneity
between studies and a range of other potential bi-
ases. For this reason, the review authors anticipate
a number of educational interventions advocating
multiple VAP prevention strategies for diverse criti-
cally ill populations. They also anticipate a variety of
study designs, VAP denitions and patient outcomes.
The foregoing relevant issues will be addressed us-
ing sound meta-analytic approaches as described
above (Figure 2).

On the whole, in this current review, the authors
suppose that the results will primarily address the
varying and inconsistent approaches to education-
al interventions in most ICUs, which often lead to
uncertainty in improving VAP prevention practices
and infection control. Validation of the outcomes will
de nitely bene t the clinicians, and more important-
ly, the patients. Furthermore, the study is expected to
generate baseline data that will serve as a reference
to both ongoing and future clinical practice guide-
lines and the development of policies, which in turn
will help improve healthcare in general.
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Introducing the
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Technological developments affect both teaching
and learning. The inclusion of educational technol-
ogies provides a tremendous boost and motivation
in knowledge acquisition of the millennial, tech-sav-
vy students much like our University of Santo Tomas
Faculty of Medicine and Surgery (USTFMS) medi-
cal students. Technological Pedagogical Content
Knowledge or TPACK is the buzzword for this novel
approach. Its goal is to create an effective learn-
ing environment for students and more importantly,
TPACK is essential in the preparation of the out-
comes-based curriculum of the doctor of medicine
(MD) program.

The TPACK framework demonstrates the relation-
ship between three knowledge areas namely: tech-
nology, content, and pedagogy. In Lee S. Shulmanss
1986 work sThose Who Understand: Knowledge
Growth in TeachingZ, he discussed that teachers pos-
sess speci ¢ knowledge about the subject matter they
are teaching or content knowledge (CK) and a set of
knowledge about how to teach the subject matter or
pedagogical knowledge (PK). Schulman mentioned

Remedios Dee-Chan
mmrdchan@yahoo.com

Medical Education, Faculty of Medicine and Surgery,
University of Santo Tomas, Manila, Philippines

Journal of Medicine, UST2020 , 4, 1; doi: 10.35460/2546-1621.2019-0054

that effective teachers overlap these two knowledge
sets and thus coined the term pedagogical content
knowledge (PCK).[1] Mishra and Koehler in 2006
noted that the biggest change happening in educa-
tion is the use of technology in the classroom (TK).
However, they observed that TK was treated eout-
side of and unconnected to PCKZ.[2] Thus in 2011,
they created a new framework, TPACK, which eadds
technology to pedagogical content knowledge and
emphasizes the connections, interactions, and con-
straints that teachers work with in all three of these
knowledge areasZ.[3]

The TPACK framework is represented by a Venn
diagram. The circles representCK, PK, and TK.The
areas where the circlese overlap are:

1. Pedagogical Content Knowledge (PCK): It
is the knowledge that teachers have about their
content and the knowledge that they have about
how to teach that speci ¢ content as identi ed by
Shulman.[1] It is exempli ed by the different teach-
ing strategies used by faculty members teaching
basic science courses or clinical courses. PCK en-
ables teachers to use the most effective methods
for teaching the speci ¢ content subject matter.
. Technological Pedagogical Knowledge
(TPK): It is the set of skills developed by teachers
to identify the best technology to support a particu-

http://www.jmust.org
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http://tpack.org
The TPACK Framework and its Knowledge Components

lar pedagogical approach.[4] For example, mak-

ing students work in collaborative groups (peda-

gogy) and having them communicate what they

have learned in a multimodal presentation using

PowerPoint, Prezi, Keynote or other digital tools.
3. Technological Content Knowledge (TCK):

teacher wants the students to learn, reply, and
apply information on a module on disaster risk
reduction, students are instructed to watch or view
uploaded online videos and respond to guide
questions or tasks.

In the center of the diagram is the TPACK frame-
work which refers to the knowledge required by
teachers for integrating technology into their teach-
ing in any content area.[5] Teachers have an intui-
tive understanding of the complex interplay between
the three basic components of knowledge (CK, PK,
TK) by teaching content using appropriate pedagog-
ical methods and technologies.

Is USTFMS ready for the TPACK? The PCK segment
is well-established in the USTFMS outcomes-based
curriculum through a series of faculty workshops.
However, the level of TK and subsequently TPK and
TCK needs to be expanded to all faculty ranks. Ji-
moyiannis (2010) acknowledged the need for ef-
fective teacher preparation as ean important factor
in the successful integration and sustainability of in-
formation and computer technology (ICT) in educa-
tionZ.[6] Once our USTFMS faculty members possess
suf cient TPK and TCK, the creation of instructional
designs displaying the entire TPACK framework will

It is the set of skills that teachers acquire to help lead to the creation and development of a holistic
identify the best technologies to support their stu- curriculum that will provide the best learning envi-

dents as they learn content.[4] For instance, if the

ronment for our students.
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