THE MALAYSIAN JOURNAL OF

MedicalSciences

Volume 19, No. 2, 2012
ISSN 1394-195X | e-ISSN 2180-4303

PENERBIT

M

Penerbit Universiti Sains Malaysia

Abstracts are indexed in:

refine your research INDEX @COPERNICUS

SCoPUS”
T Bioline Publlﬁ] ed

International

I:
ny
=
0’4

m-<

and 21 other international and Malaysian databases



Editorial

Editor
Jafri Malin Abdullah

Assistant Editor
Irfan Mohamad

Statistical Editors

Sarimah Abdullah
Kamarul Imran Musa
Norsa’adah Bachok

Editorial Board Members

Alister Craig, Tropical Medicine

Armando Acosta, Vaccinology

Azlisham Mohd Nor, Cerebrovascular Sciences
Gregory YH Lip, Cardiovascular Medicine
Harbindarjeet Singh, Physiology

Maria Elena Sarmiento, Tropical Molecular Medicine

Advisory Board Members

Aw Tar Choon, Singapore
Brendan Gerard Loftus, Ireland
Clive S Cockram, Hong Kong
David H Lawson, United Kingdom
Kam Chak Wah, Hong Kong
Khairul Anuar Abdullah, Malaysia

Production

Dahlia Abdul Latiff
Norfatiha Che Annual

Published by

PENERBIT UNIVERSITI SAINS MALAYSIA
Bangunan D34, Universiti Sains Malaysia
11800 USM, Pulau Pinang, Malaysia

© Penerbit Universiti Sains Malaysia, 2012

Mohamed Rusli Abdullah, Statistical Editor
Lin Naing, Statistical Editor

Rahmah Nordin, Parasitology

Rusli Nordin, Community Medicine

Rogayah Ja’afar, Medical Education

Saxby Pridmore, Psychiatry

Steven Frank Morris, Surgical Sciences

Wan Mohamad Wan Bebakar, Endocrinological Sciences

Mafauzy Mohamed, Malaysia
Mustaffa Embong, Malaysia
Pratap Chand, USA

Shunichi Araki, Japan

Tatsuo Yamakawa, Japan
Timothy ME Davis, Australia

Guest Editors

Lauren Pinault

Printed by

SINARAN BROS SDN BHD
389, Lebuh Chulia
10200, Pulau Pinang, Malaysia

Opinions expressed in the articles are those of the authors and do not necessarily reflect the views of the Editorial
Board. The MJMS Editorial Board assumes no liability for any material published therein.

u www.mjms.usm.my



Contents

Editorial

The Malaysian Journal of Medical
Sciences in Its 18th Year: A Look
at the Journal’s Growth

Abdul Latiff DanLia, Irfan MoHAMAD,
Jafri Malin ABDULLAH

Review Article

Cytoadherence and Severe Malaria
Alister G Craic, Mohd Fadzli Mustaffa kHAIRUL,
Pradeep R Patil

Original Article

Comparison of Job Satisfaction
among Eight Health Care Professions
in Private (Non-Government) Settings
Ai-Hong CHEN, Saidah Nafisah JAAFar,

Abdul Rahim Mp Noor

The Prevalence of Cardiovascular Risk
Factors in the Young and Middle-Aged
Rural Population in Sarawak, Malaysia
Ching Thon CHang, Ping Yein LEE,
Whye Lian CHEAH

Perceived Effects of the Malaysian
National Tobacco Control Programme

on Adolescent Smoking Cessation:

A Qualitative Study

Hizlinda Touip, Noriah Moup IsHak, Noor

Azimah Munammap, Farah Naaz Momraz

Anmap, Anis Ezdiana AspuL Aziz,

Khairani OmMAR

Comparison of Refractive Error and
Visual Impairment between Native

Iban and Malay in a Formal

Government School Vision Loss

Prevention Programme

Nurul Farhana ABu Bakar, Ai-Hong CHEN,

Abdul Rahim Mp Noor, Pik-Pin Gon

56

Relationship between Food Habits
and Tooth Erosion Occurrence in
Malaysian University Students

Zahara AppuL MaNaF, Mei Tee Lig, Nor
Hazirah MunaMmaD AL, Selvamary
SAMYNATHAN, Ying Phor Jig, Noor Hasnani
Ismar, Bibiana Hui Ying Yong, Wei-Seng Yo,
Nurul Asyikin Yaunva

Acute Meningoencephalitis in
Hospitalised Children in Southern
Bangladesh

Choudhury Habibur Rasul, Foiz MuHAMMAD,
M Jahangir Hossain, Khair Uddin AHMED,
Mahmudur RAHMAN

Brief Communication

74

Financial Loss and Suicide
Saxby PriDMORE, Anil REpDY

Case Report

Isolated Blunt Lingual Artery Injury
Secondary to a Road Traffic Accident:
Diagnostic and Therapeutic Approach
Azman MawabppaH, Bee See Gon, Thean Yean
Kew, Zakaria RozmaN

Breast Carcinoma Occurring from
Chronic Granulomatous Mastitis
Lugman MazraN, Shahrun Niza ABDULLAH
Sunami, Saldina Jaszle Jasmin, Nani
Harlina Mp LATAR, Sellymiah Apzman,
Rohaizak MunAMMAD

Pheochromocytoma: An Uncommon
Presentation of an Asymptomatic
and Biochemically Silent Adrenal
Incidentaloma

Sunil Kumar Kora, Siva Krishna Kota,
Sandip Panpa, Kirtikumar D Mobrt

www.mjms.usm.my n



Acute Lower Gastrointestinal
Haemorrhage Secondary to Small
Bowel Ascariasis
Daphne Dewi STEPHEN, Sze Li Siow

Letter To The Editor

m Letters to The Editor

i8] Guideline for Authors

Authorship Agreement Form

Patient Consent Form

— — —
o o o
o ~ (o2}

Copyright Transfer Form

i8] Subscription Form

www.mjms.usm.my



Submitted: 20 Mac 2012
Accepted: 27 Mac 2012

The Malaysian Journal of Medical Sciences in
Its 18th Year: A Look at the Journal’s Growth

Abdul Latiff DaHLiA", Irfan MoHamaDp?, Jafri Malin AspuLLAH®

! Production Editor, Malaysian Journal of Medical Sciences, Universiti Sains
Malaysia Health Campus, 16150 Kubang Kerian, Kelantan, Malaysia

2 Assistant Editor, Malaysian Journal of Medical Sciences, Universiti Sains
Malaysia Health Campus, 16150 Kubang Kerian, Kelantan, Malaysia

3 Chief Editor, Malaysian Journal of Medical Sciences, Universiti Sains
Malaysia Health Campus, 16150 Kubang Kerian, Kelantan, Malaysia

Abstract

As a small—although growing—journal based in Malaysia, the Malaysian Journal of Medical
Sciences (MJMS) has faced several challenges in the past, such as promoting our journal as well as
making sure our article bank does not go empty. However, we strive to improve ourselves by taking
all means necessary to increase the quantity and, most importantly, quality of our publications, as
well as to increase our journal’s visibility and citability. This editorial will focus on MJMS statistics
throughout 2011—where MJMS turned 18—as well as future plans for our journal.

Keywords: manuscripts, publishing, reports, special events, statistics

Introduction

The year 2011 marked the 18th anniversary
of the Malaysian Journal of Medical Sciences
(MJMS). In human years, 18 is the start of the
transitional phase from adolescence to adulthood,
and over the years, MJMS has experienced
tremendous growth to become one of the top 10
Malaysian journals in the medical field as well
as in the top 20 of all Malaysian journals (1).
To celebrate our anniversary, a fresh, purple-
themed cover was introduced for the then newly
published MJMS: Volume 18, Issue 1. A month
later, in February 2011, we received an excellent
gift from PubMed: MJMS had been accepted for
indexing in the renowned biomedical database.
This indexing allows greater visibility and
citability of our publications, to the benefit of the
scientific community in general as well as MJMS
and our contributors in particular. This editorial
will provide a look at our 2011 submission
and publication statistics and our future plans
for MJMS.

The “In” Box: Manuscript Submission
and Review

New submissions

Since the introduction of the online
manuscript  submission via  ScholarOne
Manuscripts in June 2009, the number of
submissions has been increasing year by year.
The total number of submissions in 2011 were
195, 30.0% more than the figure reported in the
previous 2009-2010 audit (2). On average,
we received 16 manuscripts each month, with
peaks in the middle and the end of the year
(Figure 1). The majority of the submissions
were original articles (60.0%), followed by case
reports (27.2%) (Figure 2). Submissions were
received from all continents, especially among
the Asian countries (Table 1). As with the previous
2009-2010 audit (2), we received most
contributions from Malaysia, followed by India
and Iran.
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Pre-review screening

In the middle of 2010, MJMS introduced
a stricter pre-review screening. Previously, a
manuscript was checked for suitability and
formatting; now, a compulsory plagiarism
screening is enforced. This is to ensure that
all manuscripts are original and have good
readability before they are forwarded to our
reviewers.

In the 2011 pre-review screening, a total of
104 manuscripts (53.3%) were unsubmitted and
returned to the authors. This high unsubmission
rate was mainly because of detection of minor
“copy and paste” texts (which we assumed that
authors had unintentionally left in the final
version of their manuscript), authors’ failure to

Number of submissions

lan Feb Mar Apr May Jun Il Aug Sep Oct Mov Dec
Manth

Figure 1: Submission of manuscripts to the
Malaysian Journal of Medical
Sciences from 1 January to
31 December 2011, according to
month of submission.
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Figure 2: Submission of manuscripts to the
Malaysian Journal of Medical
Sciences from 1 January to
31 December 2011, according to
manuscript type.

www.mjms.usm.my

follow the journal’s format, as well as incomplete
submission of the required files. We understand
that some of the authors are submitting for
their first time and/or are not familiar with our
requirements, and it is one of MJMS visions
to help authors from developing countries to
publish their works; therefore, we had chosen
to unsubmit—with additional guidelines given—
rather that reject these papers prior to review.
Authors are allowed to re-submit their works;

Table 1: Submission of manuscripts to the
Malaysian Journal of Medical
Sciences from 1 January to
31 December 2011, according to
geographical region

Region Number
South—East Asia
Malaysia 93
Indonesia 2
Thailand
South Asia
India 43
Bangladesh 4
Pakistan 2
Middle East
Iran 23
Palestine 4
Iraq 2
Saudi Arabia 2
Armenia 1
Jordan 1
Oman 1
East Asia
Japan 1
Africa
Nigeria 6
Cote d’Ivoire 1
Europe
United Kingdom 2
Germany
North America
United States 1
South America
Brazil 1
Cuba 1
Oceania
Australia 2
Total 195




however, only 63 manuscripts (60.6%) were
re-submitted and sent for review.

In addition, the pre-review rejection rate had
increased from 16% (2) to 26.1%. The majority
of these rejections were due to plagiarism
(14 manuscripts), whereas the other were rejected
because their contents were unsuitable for
publication in our journal (4 manuscripts).

Peer-review and decisions

The average number of days for a manuscript
to receive its first peer-review decision was
33.9 days (SD 16.8). Most of these first decisions
were either major revisions (46.1%) or rejections
(46.1%). The overall rejection rate has increased
from 51.7% (2) to 62.7%, and original article
have the highest rejection rate (69.8%) (Table 2).
Some of the reasons cited for rejections were lack
of novelty and significance, inaccurate analysis,
poor presentation of findings, and lack of in-depth
discussion. Many reviewers had also commented
on the quality of English of these manuscripts,
a problem that has been lingering for quite
some time.

The “Out” Box: Publication

From the 2011 submissions, 41 manuscripts
(37.3%) were accepted for publication, making
the total number of manuscripts in our article
bank 51. The average number of months from
acceptance to publication was 4.3 months
(SD 2.0), a slight reduction from the 2009—2010
figure, 4.7 months (2). Starting in October 2011,
all manuscripts accepted for publication are
uploaded for preview on our website. Therefore,
the long wait for a print or e-publication in an
assigned issue is no longer a problem as the
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content is made available shortly after acceptance.
The accepted manuscripts are usually assigned
according to their topics, as we like to have a
balance between clinical and research papers, and
their accepted dates. We had increased the number
of publications per year from 48 in 2010 to 56 in
2011. Timeliness had also improved: Volume 18
issues were finalised and published within the
first month of their respective publication dates.

Overall Review and Future Plans

The number of manuscripts submitted and
the equally high number of manuscripts rejected
can be interpreted in many ways, for example,
stricter review criteria and competitiveness.
However, we worry if this might be a sign of a
decrease in the quality of manuscripts submitted
by authors. There is a substantial pressure among
researchers to publish as many papers as possible
and to publish them quickly. As a result, some
authors submit carelessly written manuscripts
of poorly designed studies; some even resort to
plagiarising other articles to complete theirs.
Our editorial team and our reviewers work hard
to ensure that the quality of articles published in
MJMS are of an international standard.

The next mountain that we are planning to
conquer is getting into the Thomson Reuters’
scientific database, which indexes “the world’s
most important and influential journals” (3)
and has a very rigorous selection process.
Many qualitative and quantitative factors such
as publishing standards, citation data, and
internationality are evaluated; therefore, the
MJMS team will need to improve our journal in
these aspects.

Table 2: Final decisions of manuscripts submitted to the Malaysian Journal of Medical Sciences ?,

according to manuscript type

Accepted Rejected
Original article 63 19 30.2 44 69.8
Case report 28 11 39.3 17 60.7
Review article 8 3 37.5 5 62.5
Brief communication 5 2 40.0 3 60.0
Editorial 3 3 100.0 0 0.0
Letter to the Editor 2 2 100.0 0 0.0
Special communication 1 1 100.0 0 0.0
Overall 110 41 37.3 69" 62.7

2 The analysis included manuscripts with an original submission date and a final decision date from 1 January to 31 December
2011 only. ® Out of 69 manuscripts, 47 were rejected in the first round of review, 4 were rejected in subsequent reviews, and
18 were rejected pre-review (14 due to plagiarism and 4 due to unsuitable submissions).
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Figure 3: Malaysian Journal of Medical Sciences
Quick Response Code.

To enhance the quality and quantity
of publications, especially among developing
countries, a “challenge” was submitted on the
Scientists Without Borders website at the end
of 2010. We are pleased to have received good
responses from scientists of various fields who
volunteered to review and edit for MJMS. We
would like to express our sincere gratitude to our
reviewers and editors for their contributions.

MJMS has also taken part in educating
the research community, especially those in
Universiti Sains Malaysia, on the various aspects
of a good publication—from writing and technical
tips, to what the reviewers and editors look for in
a manuscript. We believe that, as the publishing
world goes digital, researchers should also equip
themselves with knowledge of digital technology
(or at least have assistants who do so).

Our journal has been online since 1995, and
we have been progressing digitally ever since. The
print version of Volume 19 will be displaying our
Quick Response Code (Figure 3); our readers will
be able to access our website from their mobile
devices and download articles for references. We
also plan to assign digital object identifiers to all
articles; this will help increase accessibility and
citability of our publications by having permanent

www.mjms.usm.my

links and cited-by linking. Furthermore, our
publisher, the Universiti Sains Malaysia Press,
is tapping into the possibility of our journals
(including MJMS) going mobile through iPad
and Android devices, although it may take some
time to develop the application. We look forward
to seeing our journal fully available anytime,
anywhere, and on any platform in the future.
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Abstract

Malaria is a disease that causes enormous human morbidity and mortality. One feature of
mature Plasmodium falciparum-infected erythrocytes leading to the development of severe malaria
is thought to be cytoadherence and blockage of the microvasculature. Therefore, an understanding
of mechanisms that mediate parasite adhesion leading to malaria pathology is needed to yield
new treatments for malaria. However, to date, cytoadherence-associated pathology is still under
debate. Is cytoadherence needed to develop severe malaria? This review will discuss the available
information on associations of cytoadherence with the development of severe malaria.

Keywords: cerebral malaria, cytoadherence, endothelium, malaria

Introduction

Malaria is a serious burden, particularly
to low and middle-income countries, and a
major contributor to morbidity and mortality.
The aetiological agents of malaria to humans
are recognised as 6 distinct protozoan species
of Plasmodium: Plasmodium falciparum (1),
Plasmodium vivax (2), Plasmodium malariae (3),
2 species of Plasmodium ovale (P. ovale curtisi
and P. ovale wallikeri) (4), and Plasmodium
knowlesi (5), which was recently recognised as
the 6th human Plasmodium after cross infection
from long-tailed Macaca monkey to humans was
reported in Malaysia (6—9). P. falciparum has
often been seen as the most clinically significant
infection due to an association with mortality
and the intensity of infection in some regions
of sub-Saharan Africa, but P. vivax has a wider
geographical distribution, and its categorisation
as benign has been challenged (10). What is clear
is that an episode of P. falciparum malaria in a
non- or semi-immune host can lead to severe
malaria (SM) if untreated, with a high risk of
death. However, recently a study from Papua
New Guinea and Malaysian Borneo extended
the pattern of severe disease by showing a strong
association of P. vivax (11) and P. knowlesi
(8) infection, respectively, to SM and death.
Studies of the pathology of SM were started in

the late of 19th century by 2 Italian pathologists
Marchiafava and Bignami (12), where they found,
post-mortem, the presence of higher parasite
load in a comatose malignant blood fever patient
compared with in those with benign fever. They
saw high parasite levels and parasite pigment
predominantly retained in the tissue microvessels
compared with in the peripheral circulation, as
well as the existence of necrosis and alterations
in the endothelium of the cerebral vessels. This
discovery and subsequent observations have led
to a suggestion that the preferential accumulation
of parasitised red blood cell (pRBC) in tissues
might be linked to the disease and its severity.
The manifestations of SM are highly variable and
are determined by factors from both the human
host and the parasite. The most common clinical
features of SM are high fever, respiratory distress,
vascular obstructions, metabolic disturbances
(e.g., acidosis), multi-organ dysfunction (e.g.,
renal failure), severe anaemia, and cerebral
malaria (CM); these features differ among areas
of varying transmission intensity and between
adults and children. This creates problems in
comparing studies as the clinical definitions can
vary and the impact of cytoadherence on these
variable clinical outcomes is difficult to define.
Some aspects of SM occur because the parasite
has developed mechanisms to escape the host
immune system, which we will discuss later,
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so one of the features of CM (an important
subset of severe cases) is that it is more common
in semi-immune children in sub-Saharan
Africa (13).

It is still unclear how infection with P. vivax
and P. knowlesi lead to SM, and it is possible
that research on understanding P. falciparum-—
derived SM may help us to understand and predict
how P. vivax and P. knowlesi act. Once thought
to be unique to P. falciparum, the ability of the
mature pRBC to undergo a range of adhesive
interactions (cytoadhesion), such as the binding
of pRBC with endothelial cells (sequestration)
and the interaction of pRBC with non-infected
RBC (rosetting) and with other pRBC (auto-
agglutination), is now thought to be shared
with other species. One of the big questions in
P. falciparum research is, “Is parasite adhesive
behaviour linked to SM?” This question can now
be extended to P. vivax and P. knowlesi with the
discovery of adhesion to endothelial receptors by
RBCinfected with these species (8,14,15), although
the timing and extent of cytoadherence in these
2 species differs from that of P. falciparum, with
the latter exhibiting earlier (from 15 hours post-
invasion) and more pronounced sequestration,
whereas only the schizont stages of P. vivax and
P. knowlesi show this phenotype.

One molecule identified on the surface of
P. falciparum pRBC, known as P. falciparum
erythrocyte membrane protein-1 (PfEMP-1)
encoded by var genes, has been correlated
with P. falciparum cytoadherence (16-18). It
has been thought that the antigenic switching
between different PfEMP-1s constitutes an
important virulence factor by facilitating the
parasite’s escape from the host’'s immune
response, thus establishing chronic infection
(19,20). Considering the potential harmful effect
of P. falciparum cytoadherence to the host,
early treatment or even prophylaxis would be
highly desirable in preventing cytoadhesion and
progression of disease. Unfortunately, falciparum
malaria has become increasingly refractory to
chloroquine (21,22), the cheapest and most widely
available antimalarial, and this emergence of
drug resistance in Southeast Asia and Africa was
closely associated with the increased incidence
of SM (23) . The World Health Organization
advises all countries experiencing antimalarial
drug resistance (including monotherapies such
as chloroquine, amodiaquine, or sulfadoxine-
pyrimethamine) to use combination therapies,
preferably  those containing artemisinin
derivatives  (artemisinin-based  combination
therapies, ACTs).

n www.mjms.usm.my

Recent clinical trials in Asia and Africa using
ACTs showed improved recovery of SM patients
(24,25), but mortality reported shortly after
hospital admission (within 48 hours) was still high
despite the administration of highly effective anti-
parasitic drugs. This finding is consistent with our
recent data showing that after exposure to drugs,
killed pRBC were still able to cytoadhere (26),
which has led us to suggest that this persistent
mortality may be due to the effects of adherent
PRBC in the microvasculature. Is there any way of
reducing this mortality? Perhaps adjunct therapies
that can block and reverse the pathogenic effect of
PRBC adhesion will lighten the disease burden.
However, before embarking on this course, what
evidence is there that cytoadherence is involved
in SM?

pRBC Cytoadhesion

Why and how does parasite cytoadherence—
related morbidity take place? Several hypotheses
associated with the binding of pRBC in the
microvasculature have been proposed and
reviewed elsewhere, such as i) changes of the RBC
and pRBC rigidity (27—29), ii) pro-inflammatory
induction of the adhesion-receptor expression
(30,31), iii) binding of pRBC to specific adhesion
receptors on endothelial cells (32), iv) endothelial
activation (33—35), and v) malaria toxins (36),
with various levels of evidence to support
them. However, there are also more recent
discoveries such as the relevance of platelets
and microparticles as well as the role for the
coagulation cascade in mediating pRBC binding
to endothelial cells (37,38).

A major question is how P. falciparum has
adapted to bind in the microvasculature to such
an extent that mature pRBC are rarely seen in
the peripheral circulation, unlike other human-
invading malaria parasite species. An important
difference in P. falciparum is the modification to
the surface of the host erythrocytes to become rigid
and inflexible by exporting specific proteins to
the RBC membrane during the intra-erythrocytic
stages. This reduction of flexibility of RBC makes
their circulation through the microvasculature
difficult and favours pRBC adhesion to endothelial
cells (39).

In 1985, MacPherson et al. (40) reported
higher levels of pRBC in the cerebral vessels
of adults dying from CM compared with in
non-CM cases, demonstrating the preferential
accumulation of pRBC in the brain being linked
to CM; this is consistent with the findings of
Marchiafava and Bignami (12). The MacPherson



study identified the contact point for pRBC in vivo
as a knob-like structure, which had previously
been demonstrated in in vitro studies. Knobs
are distortions on the surface of P. falciparum
PRBC caused by deposition of knob-associated
His-rich protein (KAHRP) at the cytoplasmic side
of the pRBC membrane (41); these knobs contain
several other proteins including PfEMP-1 as well
as ring-infected and mature parasite—infected
erythrocyte surface antigens (42). It is generally
accepted that PfEMP-1 is largely responsible for
pRBC adhesion in P. falciparum, and various
associations between var gene expression and
complicated or uncomplicated disease have
been reported. However, are knobs essential to
establish an interaction in the microvasculature?
Some other Plasmodium species such as
P. brasilianum, P. vivax, and P. malariae also
have knob-like structures but do not always
exhibit cytoadherence properties, suggesting that
these membrane modifications are not identical
to those seen with P. falciparum (14,43). Biggs
et al. (44) demonstrated that knobless
P. falciparum could bind to host receptors,
although later work (45) showed that a KAHRP
knockout line could not bind under more
physiological flow conditions.

What Factors Mediate Adhesion of the
pRBC in Host Microvasculature?

Several receptors on endothelial cells
have been shown to support interactions with
PRBC, including thrombospondin; CD36;
immunoglobulin superfamily cell adhesion
molecules, e.g., intercellular adhesion molecule
1 (ICAM-1), vascular cell adhesion molecule,
(VCAM), platelet endothelial cell adhesion
molecule, and neural cell adhesion molecule;
selectins, e.g., P-selectin and E-selectin;
integrin avp3; globular Ciq receptor; and
glycoaminoglycans, e.g., chondroitin sulphate
A (CSA) and heparin sulphate (35). With such a
diverse collection of host receptors, how might
one investigate associations between disease
and specific adhesion phenotypes? It has been
reported that ICAM-1 and CD36 are the most
commonly used adhesion receptors by patient
isolates, except in placental malaria (46), and
correlations with severe and uncomplicated
disease have been suggested (47), which has
often been a starting point for clinical studies. It
has been proposed that synergism (or at least co-
operation) between these two receptors makes the
binding of pRBC stronger (48,49). Therefore, it is
not unusual that clinical studies examining the
association between receptor usage and disease
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have concentrated on these two proteins, as
indicated in Table 1 (31,45,46,50—58).

In addition to ICAM-1 and CD36, CSA is
also one of the most common and successfully
studied adhesion receptors. CSA provides the
clearest example of an interaction of pRBC with
an adhesion receptor in causing disease; however,
this example of adhesion-related pathology does
not come from endothelial cytoadherence but
rather adhesion of pRBC to CSA in the placenta of
pregnant women through a set of semi-conserved
PfEMP-1 proteins (59—61). The restricted
variation in this important facet of malaria
pathology provides one of the most hopeful cases
for the development of a disease-specific vaccine
for malaria (62). In the case of placental malaria,
the association of a specific var gene (varzacsa)
with adhesion and disease has been possible,
but this has been much harder to define in other
syndromes of SM, such as CM.

Another factor that has been postulated
to have an association with host-mediated
cytoadherenceis the role of host pro-inflammatory
cytokines. These cytokines have long been
implicated in the pathogenesis of SM (63), where
changes in cytokine plasma levels have paralleled
the rise of temperature during fever paroxysms
in SM (64), and an increase of pro-inflammatory
cytokines, especially tumour necrosis factor
(TNF), in CM in children especially from Africa
and its correlation with mortality (65-68) have
been observed. Nevertheless, how are these pro-
inflammatory cytokines regulated and how might
they mediate parasite adhesion and SM, or is
this just a general effect? Other studies (33,69)
have challenged the correlation of cytokines,
especially TNF, towards malaria disease severity
and claimed it is quite poor at predicting SM. It
is thought that pro-inflammatory cytokines are
central to the pathophysiology of systemic disease
caused by infectious and non-infectious agents,
and cytokines such as TNF and interleukin
(IL)-10 have been proposed to have a protective
role to clear the infections and to avoid
inappropriate host responses that might lead to
cell destruction and be harmful to the host. In
the case of malaria and SM, high levels of pro-
inflammatory cytokines TNF, IL-1, IL-6, IL-12,
and interferon (IFN)-y have been observed in
patients with malaria, and low levels of IL-10
and tumour growth factor (TGF)-B have been
correlated with fatal outcome (770). It is thought
that these cytokines are produced by activated
macrophages, dendritic cells, and, potentially,
endothelial cells during the host response to
pRBC and schizont rupture (36,71).
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Pathological
feature

Table 1: Clinical studies on cytoadherence-related pathology in malaria

Adhesion
molecule

tested

Observation
technique

Correlation with
severity of disease

Marsh et al., e Cerebral malaria ¢ CD36 o Static cell Suggested that pH 6.9
1988 (50) o Uncomplicated binding mediates optimal binding
malaria assay on C32 of pRBC to CD36, but
Subjects: melanoma no correlation between
51 children cells parasite adhesion and
Site: disease.
Gambia
Ockenhouse e Cerebral malaria e CD36 o Static cell All patient isolates
et al., 1991 (51) ¢ Acute renal e ICAM-1 binding bound to CD36 purified
dysfunction assay on C32 protein and cells, but no
Subjects: ¢ Acute hepatic melanoma association with disease.
27 adults dysfunction and CHO cells
Site: expressing
Thailand CD36 or
ICAM-1
e Protein
binding assay
Ho et al., o Cerebral malaria e« CD36 e Static cell Severe malaria patient
1991 (52) ¢ Severe malaria binding isolates showed higher
(without assay on C32 binding to C32 melanoma
Subjects: cerebral malaria melanoma cells compared with
59 adults or anaemia) cells incubated those of uncomplicated
Site: e Uncomplicated with TNF, and cerebral malaria
Thailand malaria IL-1, and isolates. Cytokines did
IFN-y not enhance pRBC
cytoadherence on
C32 cells.
Chaiyaroj » Severe malaria ¢ CSA o Static cell All isolates bound to
etal., 1996 (53) with organ ¢ CD36 assayson C32 C32 melanoma cells. A
dysfunction ¢ ICAM-1 melanoma small number of isolates
Subjects: ¢ E-selectin and CHO cells adhered to ICAM-1, CSA,
56 adults e VCAM-1 expressing and TSP purified protein
Site: E-selectin or but not to E-selectin
Thailand VCAM-1 and VCAM-1 on CHO
e Protein transfected cells. No
binding assay  correlation between
severity and level of
adhesion.
Udomsangpetch o Severe malaria ¢« CD36 o Static cell Patient isolates bound
etal., 1996 (54) with acute organ ¢ ICAM-1 binding to CD36 10-fold higher
dysfunction e E-selectin  assays on than to ICAM-1, and no
Subjects: ¢ Cerebral malaria e VCAM-1 mouse L cells  binding to VCAM-1 was
60 adults expressing observed. Therefore,
Site: CD36, CD36 binding could be
Thailand E-selectin, associated with disease
ICAM-1, or severity by allowing
VCAM-1 adhesion of a larger

proportion of the parasite
population.
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Adhesion Observation
molecule technique
tested

Correlation with
severity of disease

Newbold et al.,
1997 (55)

Subjects:
150 children
Site:

Kenya

¢ Cerebral malaria

¢ Severe anaemia

e Non-severe
malaria

+CD36 o Static protein
¢ ICAM-1 binding assay
¢ VCAM-1

o E-selectin

CD36 was quantitatively
the major receptor for
all isolates, but some
isolates bound strongly
to ICAM-1, less to
VCAM-1, and none to
E-selectin.

Binding to ICAM-1 was
associated with disease,
but not cerebral malaria.

Rogerson et al., e Severe malaria «CD36 e Static protein ~ Varied cytoadherence
1999 (56) e Cerebral malaria e ICAM-1 binding assay  profiles from patient
e Severe anaemia ¢ CSA isolates; all isolates
Subjects: «TM bound to CD36, and
158 children severe anaemia isolates
Site: had low binding to
Malawi ICAM-1. No correlation
with severe disease.
Heddini etal.,  Severe malaria « PECAM o Static cell Rosetting associated
2001 (57) without cerebral « CD36 binding with blood group A and
malaria or severe o TSP assays on heparin-type receptors
Subjects: anaemia ¢« ICAM-1 mouse L cells  (e.g., heparin sulphate)
111 children e Cerebral malaria expressing were prone to severe
Site: e Severe anaemia PECAM-1and malaria. Binding to
Kenya e Uncomplicated CHO cells multiple receptors
malaria expressing promoted pRBC
e Control CD36 or sequestration in the
ICAM-1 severe malaria group.
e Protein
binding assays
using FACS
technique
Cojean et al., e Uncomplicated o ICAM-1 o Static cell Binding of isolates
2008 (47) malaria «CD36 binding assays from severe malaria
¢ Cerebral malaria on CHO cells showed no significant
Subjects: ¢ Severe malaria expressing difference compared with
22 adults (without cerebral CD36 or uncomplicated malaria
Site: malaria) ICAM-1 PRBC.
France
Chilongola e Uncomplicated «CD36 e Static protein ~ CD36 deficiency was
et al., 2009 (46) malaria binding assay = protective in malarial
anaemia.
Subjects:
155 children
Site:
Tanzania
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Pathological Adhesion Observation Correlation with
feature molecule technique severity of disease
tested
Ochola et al., ¢ Cerebral malaria ¢ CD36 o Static and High pRBC binding to
2011 (32) e Severe anaemia e ICAM-1 flow protein CD36 was associated with
¢ Uncomplicated binding uncomplicated malaria.
Subjects: malaria assays High ICAM-1 binding
101 children under flow correlated
Site: with cerebral malaria.
Kenya
Mayor et al., « Severe malaria «CD36 o Static protein  Higher levels of adhesion
2011 (58) (with cerebral o ICAM-1 binding to gC1qR in isolates from
malaria, severe e gCiqR assays children with multiple
Subjects: anaemia, seizures.
46 children respiratory
Site: Mozambique distress,
prostration)
¢ Uncomplicated
malaria

Abbreviations: CHO = Chinese hamster ovary, CSA = chondroitin sulphate A, FACS = fluorescence activated cell sorting,
gC1gR = globular Ci1q receptor, ICAM = intercellular adhesion molecule, IFN = interferon, IL = interleukin, PECAM = platelet
endothelial cell adhesion molecule, pRBC = parasitised red blood cells, TM = thrombomodulin, TNF = tumour necrosis factor,

TSP = trombospondin, VCAM = vascular cell adhesion molecule.

Several studies (72,73) showed that pRBC
stimulate antigen-presenting cells macrophages
and dendritic cells probably through direct or
indirect interaction of PfEMP-1 via CD36, and it
is known that CD36 is expressed on the surfaces
of macrophages and dendritic cells. The biological
role of these interactions is not clear. For example,
there is conflicting data about the effect of pRBC
adhesion on dendritic cells: some studies showed
that decreased activation was associated with
cytoadherence (74), while others showed that
this adhesion process was not required for the
modulation of dendritic cell activity (75). These
findings in the literature are variable due to the
use of different host species and parasite strains,
at pre-erythrocyte or blood stages of infection
(76). How might cytokines support pRBC binding
to microvascular endothelium? One thought
is that it is through endothelial activation. For
example, TNF is known to act by increasing
the expression of host adhesion molecules.
TNF binding to TNF receptor type 2 induces
recruitment of signal transduction that activates
effector molecules and transcription factors,
leading to a strong increase in the expression of
ICAM-1, VCAM, and E-selectin. The involvement
of TNF in the upregulation of adhesion molecules
has been clearly reported in different in vitro and
in vivo studies (49,77,78). However, does TNF
induction alone do enough to exacerbate SM? If
pathology of malaria was the result of a high level
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of TNF, patients with SM could be treated using
TNF specific antibody. However, a trial using a
monoclonal antibody against TNF did not show
any protection and, in fact, worsened neurological
sequelae in patients (68).

Thepattern of pathologyin malariaisvariable,
and the profound cytokine-mediated changes and
tissue oedema seen in other infections are not
characteristic of this disease, although some signs
of these pathologies are available. Thus, it seems
that malaria pathology can be linked to a pro-
inflammatory response, but this is not enough to
explain the disease. This is consistent with recent
studies that have shown that in children, TNF level
was a poor discriminator of severity of disease,
whereas proteins associated with endothelial
activation (e.g., angiopoietin-1, angiopoietin-2,
von Willebrand factor [vWF], soluble ICAM-1)
were relatively good markers (69).

Endothelial activation, in response to
inflammatory mediators, collectively increases
the expression of adhesion molecules, including
E-selectin, ICAM-1, and VCAM-1, on the cell
surface through the activation of nuclear factor
kB signalling transduction. Increases of P-selectin
on endothelial cells following activation have
also been reported (79). P-selectin is different
from other adhesion molecules as it is stored in
endothelial cell specific storage vesicles called
Weibel-Palade bodies, together with other
molecules such as vVWF. How Weibel-Palade



bodies are activated in malaria infection is still
unknown; the parasite has a protein that can
cause basophils to release histamine, which is
known as P. falciparum translationally controlled
tumour protein (80), but some reports have
also suggested that activated platelets and fibrin
might mediate the release of P-selectin and vWF
(81). VWF recently has been found to be a good
prognostic marker for SM in children, and it has
been thought that vVWF might mediates pRBC
binding on endothelial cell via ultra-large vVWF
multimers by producing a bridge via platelets
(81-85).

Scientists have speculated that the febrile
temperature seen as a part of malaria infection
might enhance cytoadherence. We know that
a fever is due, in part, to the increase in TNF
seen during infection, but does temperature
elevation help pRBC to bind to endothelial cells?
Udomsangpetch et al. (86) showed that PFEMP-1
expression was accelerated by febrile temperature
and increased cytoadherence. However, this
is contrary to other findings where febrile
temperature affected intra-erythrocyte growth,
and upregulation of PFEMP-1 was not seen (87).
Recently, Pattanapanyasat et al. (88) showed
that febrile temperature induced and enriched
expression of phosphatidylserine on the pRBC
membrane surface. Several studies (89—92)
have reported that phosphatidylserine promoted
PRBC binding to CD36 and thrombospondin.
Febrile temperature can also lead to endothelial
cell disruption (93). In a clinical trial (94), the
use of antipyretic intravenous ibuprofen was able
to control fever but delayed parasite clearance.
This finding suggests that ibuprofen and fever
reduction does not act to reduce cytoadherence as
might be expected from previous work, and there
is some evidence that fever temperatures might
act in the opposite way to reduce endothelial cell
binding (Craig, unpublished observations). There
is also evidence showing that febrile temperatures
may increase pRBC rigidity (95), and this
finding might cause at least some of the reduced
RBC deformity, leading to the wvascular flow
obstruction seen in SM; however, there is a need
for further studies to confirm this. In the absence
of a consistent association with inflammation and
malaria pathology as well as the observation of
preferential pRBC accumulation in microvessels
in SM, researchers have turned to cytoadherence,
and many clinical studies (31,45,46,50—58) have
attempted to correlate adhesion with disease
(Table 1), particularly with CM where cerebral
PRBC sequestration is an invariant feature of
the disease.
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How Might Cytoadherence Cause SM?

As mentioned earlier, complex interactions,
including the host inflammatory response and
endothelial activation, may contribute to SM,
but how does cytoadherence itself modulate the
severity of the disease?

When P. falciparum infects an RBC, the
parasite expresses proteins that are transported
to the RBC membrane, causing changes in
rigidity and shape of the infected RBC. This
may lead to difficulties in RBC flow through the
microvasculature, and studies in Thailand (39)
and Bangladesh (96) have shown that increased
rigidity and reduced flow through blood vessels
were associated with severe disease. Other studies
on the retinal vasculature (97-99) have shown
that micro-haemorrhages and vessel changes,
thought to reflect blockage, were highly predictive
of CM.

The hypothesis is that adhesion of pRBC in
the deep vasculature leads to organ dysfunction.
What evidence do we have to support this? As
stated earlier, MacPherson et al. (40) showed that
there was preferential pRBC accumulation in the
brains of people dying of CM compared with in
non-CM. One way that this might be taking place
is that in some malaria infections, there is higher
recruitment of pRBC to cerebral vessels due to
the increased levels of receptors such as ICAM-1
(77) and the presence of parasites that are able
to bind efficiently to these receptors (32). This
clearly oversimplifies the potential mechanisms
contributing to the preferential recruitment
of pRBC in the brain, and there are likely to be
several pathways by which this can be achieved.
The role of the infecting parasite variant should
not be ignored in this equation, and data from
the analysis of pRBC in post-mortem tissues have
shown the enrichment of specific PFEMP-1 variant
types in the brains of children dying of CM (100).

How might the accumulation of pRBC in
tissues lead to pathology? A simple explanation
might be that localised ischaemia damages the
endothelium, leading to disease. However, the
histological evidence only partially supports an
impact of endothelial cell destruction, and the
relative reversibility of SM on treatment would
argue against profound tissue damage. pRBC
cytoadherence is known to activate the oxidative
cascade (stress-activated protein kinase/c-
Jun NH2-terminal kinase pathway), which can
regulate gene transcription (101), rho-kinase
(102), and nuclear factor kB (103) signalling via
radical oxygen species to induce local endothelial
activation (104).
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Trans-endothelial  electrical  resistance
experiments showed that when pRBC adhered to
human brain microvascular endothelial cells, the
integrity of the human blood—brain barrier (BBB)
reduced 3-fold, causing increased permeability
(105). The leakage of BBB leads to serum protein
penetrating into the central nervous system (106).
This influx of foreign substances activates the
microglial cells that release pro-inflammatory
cytokines, damaging astrocytes and glial cells that
are crucial for BBB maintenance (107). It has also
been suggested that interaction of serum protein
with TGF-B receptors TGFBR1 and TGFBR2
could result in astrocyte dysfunction, followed by
seizures and neuronal death (108).

The binding of pRBC to brain endothelial
cells has also been reported to induce endothelial
cell apoptosis (109,110). Pino et al. (109) have
demonstrated pRBC modulation of the expression
of endothelial cell genes such as TNF superfamily
genes (Fas, Fas L, and DR-g) and apoptosis-related
genes (Bad, Bax, Caspase-3, SARP2, DFF45/
ICAD, IFN-y Receptor 2, Bcl-w, Bik, and iNOS).
Toure et al. (110) subsequently showed for the first
time that clinical isolates could sometimes induce
endothelial cell apoptosis, and Herbert et al. (111)
showed that the presence of apoptotic cells might
upregulate the expression of cellular adhesion
molecules, resulting in hyperadhesiveness,
leading to a greater accumulation of pRBC and
subsequent endothelial cell apoptosis.

How Might We Alleviate the Symptoms
of SM by Targeting Cytoadherence?

As described above, cytoadherence, which we
believe maylead tosomeaspects of disease severity,
is a process where mature pRBC erythrocytic
stages escape from splenic clearance by binding to
endothelial cells and promoting parasite growth
in a relatively hypoxic environment. Therefore,
can we use this information to devise treatments
to prevent death or neurological sequelae?

Antiparasite drugs will still be the main
treatment of choice to reduce mortality in patients
with malaria; preferentially, these should kill the
malaria parasite in early stages (in terms of the
erythrocytic cycle) as destruction of non-adhesive
ring stages will prevent the next wave of pRBC
from sequestering. Therefore, artemisinin is a
good choice as it kills ring-stage parasites; this
might explain the reduced mortality seen in the
field studies from South East Asia (24) and Africa
(25) that compared artemisinin and quinine
(which only kills mature pRBC). However, even
with this welcome progress, there is still over
50% of the mortality recorded during first
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48 hours after hospital admission that is largely
unaffected by the use of ACTs. This may be
because the pRBC has already sequestered to the
endothelium. Therefore, there is a need for adjunct
therapies to support the critically ill patients, to
be used in combination with antimalarials such
as artemisinin to remove the sequestered pRBC
mass or reduce its effects on the host, while the
standard drugs kill the parasite effectively.

To date, several compounds have been
explored and screened for their potential to
improve SM. N-acetylcysteine (NAC) is an
antioxidant drug that is widely used in humans
for the treatment of paracetamol overdose and
has been shown to be able to reverse almost 72%
of pRBC binding to CD36 (112). In addition, it also
reduced the rigidity of pRBC (113). A pilot clinical
trial study in Thailand (114) showed that NAC
was able to normalise serum lactate (an indicator
of SM) significantly in SM patients. NAC is
thought to inhibit TNF release, thereby reducing
cytoadherence. It is also a potent scavenger of free
oxygen radicals, which are produced in response
to TNF, and can mediate some toxic effects.
However, despite these encouraging features,
NAC has recently been shown to antagonise the
action of artesunate (115), and clinical trials have
been disappointing (116), with no reduction in
TNF release.

Levamisole is an alkaline phosphatase
inhibitor that is used as an antihelminthic drug.
Using levamisole for treatment of endothelial
cells in vitro showed that it was able to reduce
the binding of P. falciparum pRBC through
dephosphorylated ectodomain of CD36 (117,118).
A clinical trial of Levamisole in combination with
artesunate is currently underway, and so far,
treatment with Levamisole has been shown to
be safe and to cause the release of mature pRBC
into the peripheral circulation (117). Epigalloyl-
catechin-gallate, a naturally occurring polyphenol
compound from green tea, was identified as being
able to inhibit pRBC binding to ICAM-1 by 50%
at micromolar concentrations (119) and has been
postulated to synergise the effect of artemisimin
on malaria by lowering the IC50 from 14 nM to
8.4 nM (120), but unfortunately, this compound
does not appear to be able to reverse adhesion.
This highlights the need to test potential anti-
cytoadherence agents for inhibition and reversal.

Interventions based on adhesion-related
pathology are not limited to attempts to modulate
direct interactions of pRBC to specific adhesion
molecules but include inhibiting endothelial cell
dysfunction during cytoadherence. L-arginine is
a substrate for nitric oxide (NO) synthesis by NO
synthase. The rationale for the use of L-arginine



follows on from a study (121) in SM patients
showing low NO production and low plasma
arginine. In normal conditions, NO mediates
host resistance to a wide variety of infectious
microorganisms, and some in vitro studies have
shown that it possessed antiparasitic effects by
killing pRBC, as well as an anti-adhesion effect.
NO is also a potent inhibitor of TNF production
and other pro-inflammatory cytokines implicated
in malaria immunopathology (122). Therefore,
L-arginine is a good candidate to be used as
an adjunct therapy for SM by improving
endothelial function. Clinical studies measuring
reperfusion parameters have been encouraging
(123), and further work is needed in this area
to provide better understanding of adhesion-
related pathology in malaria and to conduct more
clinical trials.

Erythropoietin (EPO) is a hormone
produced by the kidney that modulates the
survival of developing erythroid precursors and
the production of new erythrocytes in the bone
marrow. In SM patients, low EPO has been
detected and correlated with severe anaemia.
Injection of high doses of EPO in mice infected
with P. berghei showed a significant reduction
of pro-inflammatory cytokines TNF and IFN-y
(124) and an increased survival rate when used in
combination with artesunate (125). Preliminary
clinical trials of EPO in combination with quinine
in CM children in Mali showed that it was safe and
did not show any side effects (126).

As mentioned before, apoptosis is postulated
to be one way in which cytoadherence can cause
disease. Therefore, the use of anti-apoptotic
agents should be advantageous. Fasudil is a Rho
kinase inhibitor and widely used in humans for
cardio- and neurovascular diseases. An in vitro
study using clinical parasite isolates showed
that fasudil has the potential to inhibit apoptosis
mediated by P. falciparum pRBC adhesion
to endothelial cells but showed no effect on
reversing or inhibiting pRBC cytoadherence
(127). It appears to be a promising adjunctive
therapeutic approach for reducing neurological
sequelae by reversing endothelial permeability
through reducing NFxB activation and endothelial
apoptosis (102). The use of statins to control
blood cholesterol level has also been shown to
be able to restore endothelial damage caused by
PRBC cytoadherence (128). Atorvastatin appears
to improve endothelial function by increasing
NO production, protecting endothelial barrier
integrity, reducing oxidative stress, and inhibiting
inflammatory responses (129) through activated
anti-apoptotic Akt cascade. There is also evidence
that statins decrease ICAM-1 expression in
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stimulated endothelial cell and monocytes (130),
but as yet, there is no evidence to show that they
are able to reverse established pRBC adhesion.

Further work is needed in this area, such
as a better understanding of adhesion-related
pathology in malaria and more clinical trials.
The latter are complicated by the need to record
mortality as an outcome, making the number
of patients that need to be recruited relatively
large. This means that we need to have better
measures of clinical success if this development is
to be viable.

What Can We Do for the Future?

The use of adjunct treatments to reverse
adhesion of sequestered pRBC is a rational
approach to reduce disease severity, but the
release of large amount of pRBC into the
circulation could be damaging. Can the spleen
deal with removing the released pRBC or might
it lead to side effects such as splenic dysfunction?
Better animal models would help to address this
and identify and test lead compounds. Efforts are
underway to develop humanised animal models
and transgenic parasites (containing PfEMP-1
adhesion domains) that could provide a resource
to study the pathophysiology of SM in humans. If
we are to preserve some of the advantages gained
using ACTs, then the design of new antiparasite
drugs should incorporate the ability to kill ring
stages as well as mature pRBC and gametocytes.

The need for rapid acting adjunct treatments
is critical in order to reduce mortality in SM
cases. Anti-adhesion therapies form a part of this
portfolio, but we need to understand the biology
of this interaction and have better tools to test
potential therapies prior to clinical trials.
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Abstract

Background: A comparison of the job satisfaction of health care professionals has not been
well studied in Malaysia. This study aimed to compare the job satisfaction level among 8 groups of
health care professionals in private settings, using the Job Satisfaction Survey (JSS).

Methods: A total of 81 health care professionals, including nurses, physiotherapists,
occupational therapists, medical laboratory technologists, dieticians, medical imaging practitioners,
environmental health officers, and optometrists in private (non-government) settings in the Klang
Valley, were interviewed using the Job Satisfaction Survey scale invented by Dr Paul E Spector. Their
job satisfaction scores were calculated and determined.

Results: In the demographic data, the majority of the subjects were 20—-30 years old
(81.5%), were female (72.8%), had a basic degree (98.8%), were single (64.2%), and had 1—5 years of
working experience (83.9%). A Kruskal-Wallis analysis showed significant differences (P < 0.05) in
promotion, supervision, operating conditions, co-workers, nature of the work, and communication,
but there were no significant differences (P > 0.05) in pay, fringe benefits, and contingent rewards
in JSS score among the 8 health care professions. The Friedman Test showed a significant difference

of overall JSS scores ()* = 526.418, P < 0.001) among the 8 health care professions.
Conclusion: The overall job satisfaction levels are different among health care professionals
in private settings, especially regarding promotion, supervision, operating conditions, co-workers,

the nature of the work, and communication.

Keywords: job satisfaction, health care, non-governmental organizations, private sector

Introduction

Job satisfaction (JS) designates how
people feel towards their jobs, whether they like
(satisfaction) or dislike (dissatisfaction) their
jobs (1). Factors that influence JS comprise
several aspects pertaining to the job situation,
such as salary, career development, the nature
of the work, the policies and procedures of an
organisation, working conditions, relationships
with colleagues and management, and individual
needs (2). JS trends can affect labour market
behaviour and influence work productivity, work
effort, employee absenteeism, and staff turnover.
Moreover, JS is considered a strong predictor of
overall individual well-being and a good predictor
of the intentions or decisions of employees to
leave a job (3,4).

Among health care professions, similar
factors have been reported to contribute to JS,
including competitive pay, adequate staffing,
flexible scheduling, feeling of worthwhile
accomplishment from their job, opportunities for
personal and professional growth, recognition,
noticeable progress of patients, positive

relationships with co-workers, autonomy on the
job, a pleasant working environment, a reasonable
workload, the nature of the work, supervision,
communication, benefits, job security, career
advancement and contingent rewards (5—18).

A comparison of the JS of health care
professionals has not been well studied in
Malaysia. Therefore, this study aimed to determine
the overall JS among health care professionals
in the private (non-government) sectors in the
Klang Valley. An established Job Satisfaction
Survey (JSS) scale was chosen as the instrument
to measure the JS level among the health
care professionals.

Subjects and Methods

This study was conducted using a descriptive
survey-designed method based on convenient
sampling. A total of 81 health care professionals,
including nurses, physiotherapists, occupational
therapists, medical laboratory technologists,
dieticians, medical imaging practitioners,
environmental health officers, and optometrists
at private (non-government) settings in the Klang
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Valley, participated in this study. A sample size
of approximately 80 was targeted due to limited
resources, such as the difficulty of obtaining
approval from employers to conduct the study
in the private sector, a limited amount of time,
and budget constraints barring extension of the
study to other states. The JSS was sent by hand
to the human resource assistants of each non-
government/private hospital in the Klang Valley
that allowed this study to be conducted among
their employees; the human resource assistants
then distributed the questionnaires to the health
care professionals from 8 groups of interest. This
project adhered to the ethical considerations in
the Declaration of Helsinki and obtained approval
from the Ethical Committee of the Faculty of
Health Sciences, Universiti Teknologi MARA.

Demographic information, including age,
gender, marital status, educational level, and years
of experience, was recorded before administration
of the JSS. The JSS, invented by Dr Paul E Spector
(1), recognises 9 facets of JS using attitude scale
construction techniques for summated (Likert)
rating scales. The scales include satisfaction with
pay, promotional opportunities, fringe benefits,
contingent rewards, supervision, co-workers, the
nature of the work, communication, and working
conditions. Each item uses a 6-point Likert scale
that measures the degree of agreement with
the statement. Four-subscale questions with
positively and negatively worded statements
in 9 facets of the job are evaluated in JSS. The
scores of the negatively worded items are added
to the positively worded items to obtain the
total scores. The overall JSS score is classified as
dissatisfaction, moderate, and satisfaction, with
total scores of 36—108, 109—144, and 145—216,
respectively (1). The JSS for each facet score
is classified as dissatisfaction, moderate, and
satisfaction with respect to scores of 4—12, 13-15,
and 16—24 (1).

With acceptable reliability and validity, JSS
has been widely used in many studies on various
fields (19). The internal consistency of reliability
ranges from 0.60 for co-workers at the sub-scale
to 0.91 for the total scale. The widely accepted
minimum standard for internal consistency is
0.70 (20). The test-retest reliability ranges from
0.37 to 0.74. A good correlation of sub-scales
between the JSS and corresponding sub-scales
of the Job Descriptive Index, which is considered
to be the most carefully validated scale of JS,
ranges from 0.61 for co-workers to 0.80 for
supervision (21).

To bolster confidence in the suitability of
the JSS in Malaysian health care professionals,
a Rasch analysis was performed to analyse the
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reliability of the JSS in terms of the questionnaire
(measured items) itself and the target groups
(measured persons).

For the questionnaire (Table 1), the expected
mean square value was found to be 1.00 and
within the expected range of 0.5 < x < 1.5,
while the outfit z-standard value for normality
was found to be -0.1, which is very close to the
expected value of zero and within the normality
range of —2 < z < 2. The questionnaire has
excellent fit with the item reliability of 0.96 (22).
The high item reliability of 0.96 indicates that
the replicability of the items could occur if these
items are to be given to another sample of the
same size (23).

In determining the suitability of the
questionnaire for Malaysian health care
professionals, the person reliability value was
found to be poor (0.67) when all 8 health care
professional groups were combined. However, the
means for the item and for the person were found
tobe at a similar level on the Items MAP of Persons
(Figure 1), which indicates that the difficulty level
of the questionnaire was not above or below the
ability of the respondents. The mean value is
0.40 and 0.00 for Person and Item, respectively,
which is near zero (Table 1). With further analysis
of the person reliability for each health care
profession, we found out that only the medical
laboratory technologist group was problematic
regarding separation and reliability values at
zero. After re-examining the questionnaire and
re-analysing the nature of the work demands, we
noticed that the medical laboratory technologists
were the only group of the 8 health care
professions who do not have direct contact with
patients, as their work is laboratory-based. Thus,
this questionnaire may not be suitable for use by
this group of professionals. When we excluded the
group, the person reliability became fairly reliable
(0.69). We can confidently conclude that the
JSS is reliable for use with Malaysian health
care professionals.

Results

A total of 100 questionnaires were
distributed in this study, and the response rate
was 81.0% (Table 2). In the demographic data of
the respondents (Table 3), the highest percentage
is from the group aged 20 to 30 (81.5%).
More females (72.8%) responded than males. The
majority of the respondents have basic degrees
(98.8%). Most of the respondents are single
(64.2%), and most have 1—5 years of working
experience (83.9%).
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Figure 1: Rasch analysis: Items MAP of Persons
Table 1a: Rasch analysis reliability table for 81 measured persons
Raw Count Measure Model Infit Outfit
score error MNSQ ZSTD MNSQ ZSTD
Mean 131.7 36.0 0.04 0.16 1.00 -0.4 1.00 -0.4
SD 11.4 0.0 0.29 0.01 0.59 2.4 0.58 2.3
Max 170.0 36.0 1.12 0.19 3.41 7.3 3.39 7.1
Min 102.0 36.0 -0.68 0.15 0.25 -5.0 0.25 -4.9
Real RMSE 0.18 Adj.SD 0.23 Separation 1.34 Person reliability 0.64
Model RMSE  0.16  Adj.SD 0.25 Separation 1.55 Person reliability 0.71
SE of Person mean = 0.03
Person raw score-to-measure correlation = 1.00
Cronbach alpha (kr-20) person raw score reliability = 0.68
Table 1b: Rasch analysis reliability table for 36 measured items
Raw Count Measure Model Infit Outfit
score error MNSQ ZSTD MNSQ ZSTD
Mean 206.4 81.0 0.00 0.11 0.99 -0.1 1.00 —-0.1
SD 53.0 0.0 0.58 0.01 0.23 1.6 0.24 1.6
Max 388.0 81.0 1.25 0.13 1.54 3.3 1.56 3.5
Min 178.0 81.0 —1.12 0.10 0.60 —2.8 0.62 —2.9
Real RMSE 0.11 Adj. SD 0.57 Separation 5.14 Person reliability 0.96
Model RMSE 0.11 Adj. SD 0.57 Separation 5.37 Person reliability 0.97

SE of Item mean = 0.10

Umean = 0.000 uscale = 1.000
Item raw score-to-measure correlation = —1.00

2916 data points. Approximate log-likelihood chi-square: 8390.88
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Table 2: Number of respondents from each
health care profession

Profession n

Optometrist 10
Nurse 10
Physiotherapist 11
Occupational therapist 11
Medical imaging practitioner 10
Medical laboratory 12
technologist

Environmental health officer
Nutritionist and dietician 9
Total 81

Table 3: Distribution of demographic data

Parameter n %
Age
Not stated 2 2.5
20—30 years 66 81.5
31—40 years 10 12.4
41-50 years 1 1.2
51—60 years 2 2.4
Gender
Male 22 27.2
Female 59 72.8
Educational level
Diploma 37 45.7
Bachelor 43 53.1
Master 1 1.2
PhD 0 0.0
Marital status
Single 52 64.2
Married 29 35.8
Divorced 0] 0.0
Widowed 0] 0.0
Year(s) of experience
1-5 year(s) 68 83.9
6—-10 years 6 7.4
11-15 years 7 8.7

The descriptive statistics are presented
in Table 4 in terms of median, interquartile
range, and minimum and maximum scores. A
Kruskal-Wallis analysis was used to compare the
8 health care professions for each facet. There are
significant differences (P < 0.05) in 6 (promotion,
supervision, operating conditions, co-workers,
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nature of the work, and communication) of
the 9 facets in the JSS among the 8 health care
professions. There is no significant difference
(P > 0.05) in 3 (pay, fringe benefit, and contingent
reward) out of the 9 facets. The Friedman Test
showed a significant difference in the overall
JS scores (* = 526.418, P < 0.001) among the
8 health care professions. The median was
140 (interquartile range = 22), with a minimum of
107 and a maximum of 170.

This study reveals an interesting trend in
JS when the data are viewed differently by
matching the JSS classification based on the
mean score for each facet (Table 5). This trend is
outlined as follows:

Pay facet
All eight health care profession groups are
moderately satisfied.

Promotion facet

Most of the groups were moderately satisfied
(optometrists, nurses, occupational therapists,
and medical imaging practitioners), 2 were
satisfied (medical laboratory technologists and
environmental health officers), and 2 were
dissatisfied (physiotherapists and dieticians).

Supervision facet
All 8 groups were satisfied.

Fringe benefit facet

Most of the groups were moderately satisfied,
except physiotherapists and medical laboratory
technologists (dissatisfied).

Contingent reward facet
All 8 groups were moderately satisfied.

Operating condition facet

Most of the groups were moderately
satisfied, except nurses, occupational therapists,
and environmental health officers (dissatisfied).

Co-workers facet
Most groups were satisfied, except nurses and
occupational therapists (moderately satisfied).

Nature of the work facet
All 8 health care groups were satisfied.

Communication facet

Most of the groups were satisfied, except
occupational  therapists, medical imaging
practitioners, and environmental health & safety
officers (moderately satisfied).
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Table 4: Descriptive statistics of the comparisons of 9 facets in Job Satisfaction Survey among
8 health care professions

Facets Median Interquartile Minimum Maximum Kruskal — P

Range Wallis value

chi-square
df=7)
Pay 15 3 6 20 9.223 0.237
Promotion 15 3 7 20 17.024 0.017
Supervision 18 4 12 24 15.078 0.035
Fringe benefits 14 4 6 22 9.977 0.190
Contingent rewards 15 4 19 9.480 0.220
Operating condition 13 3 20 18.293 0.011
Co-workers 17 4 10 23 21.882 0.003
Nature of work 18 3 11 24 22.243 0.002
Communication 17 4 11 24 19.855 0.006
Discussion

Thelevel of job satisfaction is different among
health care professionals in private settings,
especially regarding promotion, supervision,
operating conditions, co-workers, the nature of
the work, and communication, but not regarding
pay, fringe benefits, or contingent rewards.

In previous studies (5—8), nurses identified
tremendous workloads as the leading cause
of dissatisfaction with their job, followed by
poor staff cohesiveness, poor staffing, and poor
working relationships with administrators. Our
study reveals that, overall, nurses displayed
moderate JS; they were relatively more satisfied
in terms of supervision, the nature of the work,
and communication, but were less satisfied with
operating conditions among the 9 facets of the
JSS considered within the profession.

In previous studies (6,10,11), unrealistic
workload, non-competitive pay, inadequate
staffing, and inflexible scheduling were common
factors in job dissatisfaction for occupational
therapists and physiotherapists, whereas factors
contributing to JS included the noticeable
progress of patients, positive relationships with
co-workers, autonomy on the job, and a pleasant
working environment. Our study reveals that
physiotherapists were moderately satisfied
with their overall JS; they were relatively more
satisfied in terms of supervision, co-workers,
the nature of the work, and communication, but
were less satisfied with promotion and fringe
benefits among the 9 facets of the JSS considered
within the profession. Our study also reveals

that occupational therapists were moderately
satisfied with their jobs; they were relatively more
satisfied in terms of supervision and the nature of
the work, but were less satisfied with operating
conditions among the 9 facets of the JSS
considered within the profession.

Opportunities for autonomy, upward
mobility, promotions, and self-esteem were
found to be important contributors to JS among
medical laboratory technologists in a previous
study (11). Our study reveals that medical
laboratory technologists were satisfied with
their jobs and were relatively more satisfied in
terms of promotions, supervision, co-workers,
communication, and the nature of the work, but
were less satisfied with fringe benefits among the 9
facets of the JSS considered within the profession.

JS among dieticians was reported to be
moderate in previous studies (12—14), and
they were satisfied with the nature of the work,
supervision, communication, benefits, and
contingent rewards, but were less satisfied with
salary and promotion. Our study also reveals
that dieticians were moderately satisfied with
their jobs, being relatively more satisfied in terms
of supervision, co-workers, communication,
and the nature of the work, but less satisfied
with promotion among the 9 facets of the JSS
considered within the profession.

In a previous study (15), medical imaging
practitioners were satisfied with their with their
jobs. Our study reveals that medical imaging
practitioners were only moderately satisfied
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Table 5: Comparisons of job satisfaction based on Job Satisfaction Survey among 8 professions

Facets (0) ) NRS PST OCT MIP MLT 15 (0) DTC
Pay 15.70 14.50 13.45 14.45 13.10 14.42 15.00 15.89
(2.26) (3.27) (295 (1570 (2.89) (3.18) (3.29) (1.76)
M M M M M M M M
Promotion 14.20 15.40 12.55 14.73 14.10 16.67 16.88 12.67
(1.39) (78 (3.27) (347) (2:38) (1970 (217) (3.54)
M M D M M S S D
Supervision 19.00 18.40 17.45 16.18 18.60 19.67 18.38  17.33
(38.74) (241) (57 (2.44) (1.96) (2.35) (2.67) (1.50)
S S S S S S S S
Fringe benefits 13.70 14.40 12.36 13.27 13.30 12.92 14.00 15.67
(3.09) (u71) (5370 (1.42) (2.16) (4.01) (2.67) (1.23)
M M D M M D M M
Contingent rewards 13.90 13.60 13.45 13.36 13.40 15.25 15.25 15.78
(4.15)  (3.69) (2.73) (1.69) (195 (2.45) (191) (1.86)
M M M M M M M M
Operating condition 14.80 11.40 13.73 12.91 15.10 13.83 11.25 13.44
(1.93) (2.46) (1.95) (2.02) (1.97) (3.43) (2.82) (3.09)
M D M D M M D M
Co-workers 17.20 15.40 20.55 14.91 16.20 17.92 16.13 16.89
(2.15) (2.46) (2.81) (1.92) (2.53) (3.26) (2.98) (2.71)
S M S M S S S S
Nature of work 19.50 18.50 19.00 18.00 16.00 19.50 92200 18.00
(212)  B17)  (298) (293) (2.82) (1.93) (o025 (1.32)
S S S S S S S S
Communication 17.80 17.20 17.64 14.64 14.70 19.17 15.75 16.22
(3.16) (244) (2770 (2770 (2.58) (2.76) (2.49) (1.86)
S S S M M S M S
Overall 145.90 139.00 138.82 131.27 134.70 149.33 143.88 141.56
(14.44) (13.09) (19.63) (9.85) (10.13) (13.21) (12.42) (7.83)
S M M M M S M M

The Job Satisfaction Survey scores are expressed in mean (SD) and classified as dissatisfaction (D), moderate (M),
and satisfaction (S) based on the mean values. Abbreviation: OPT = optometrist, NRS = nurse, PST = physiotherapist,
OCT = occupational therapist, MIP = medical imaging practitioner, MLT = medical laboratory technologist, EHO = environmental
health officers, DTC = dietician.

with their jobs. This group was relatively more In a previous study (9), optometrists

satisfied in terms of supervision, co-workers, and
the nature of the work among the 9 facets of the
JSS considered within the profession.

In previous studies (16—18), environmental
health officers were only moderately satisfied
with the organisation or supervision. Our study
reveals that environmental health officers
were moderately satisfied with their jobs. This
group was relatively more satisfied in terms of
promotion, supervision, co-workers, and the
nature of the work, but was less satisfied with
operating conditions among the nine facets of the
JSS considered within the profession.
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were dissatisfied with payment, co-workers,
job security, working hours, supervision, and
variety in the job. Our study reveals the second-
highest scores in JS for optometrists compared
with 7 other professions in terms of payment,
co-workers, and supervision. Meanwhile,
optometrists were relatively more satisfied in
terms of supervision, co-workers, the nature of
the work and communication among the 9 facets
of JSS considered within the profession.

All of these findings might be due to country-
specific and policy differences in organisations
compared with previous studies. Spector (1)



Original Article | Health care job satisfaction in private settings

also stated that country-specific differences
indeed influence the JS level, based on his study
comparing the global JS level measured using
the JSS in 4 different countries: the Dominican
Republic, Hong Kong, Singapore, and the United
States. He found that the pattern of overall JS
and the 9 facets considered in the JSS varied in
all 4 countries. Under the 10th Malaysia Plan,
allocation is emphasised for the construction of
hospitals and clinics around Malaysia to ensure
that citizens can access health care services.
Our study may provide important information
regarding JS among health care professionals,
which could be an important factor contributing
to a better understanding of high-quality health
care delivery for health care policy makers,
institutes of higher education, and potential
candidates who would choose health care as their
career in Malaysia.

One major limitation of the study was
obtaining approval fororganisational participation
because JS among workers was perceived as a
sensitive issue in organisations. Thus, much time
and effort were invested in explaining the purpose
of this study and convincing the relevant parties
that the data given by the respondents about
their JS would be kept confidential. Furthermore,
there were private organisations that strictly
prohibited this study from being conducted on
their employees because of the sensitive issues in
JS itself as well as interference with their
workflow. One of the limitations in this study is
that our sample size of 81 was relatively small
due to the limited resources available. A larger
sample size in future research might draw a
more conclusive comparison of JS.

Conclusion

The JS levels were different among health
care professionals in private (non-government)
settings in the Klang Valley. Differences in JS
were found in terms of promotion, supervision,
operating conditions, co-workers, the nature of
the work, and communication, but not in terms
of pay, fringe benefits, and contingent rewards
among the 8 health care professions. It is
recommended that all organisations providing
health care services in Malaysia be encouraged
to conduct JS surveys among their health care
professionals to improve the services provided
to patients by early intervention in any
dissatisfaction expressed towards various facets
of the job.
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Abstract

Background: Coronary heart disease (CHD) was the second leading cause of death in Malaysia
in 2006. CHD has known risk factors including hypertension, diabetes mellitus, and obesity.

Methods: This cross-sectional study examined the prevalence of cardiovascular risk factors
among 260 participants aged 20 to 65 years in a rural community in Sarawak.

Results: The prevalences of overweight and obesity in this study were 39.6% and 11.9%,

respectively. Approximately 13% of participants had hypertension, and 1.5% had a random blood
sugar greater than 11.1 mmol/L. Chi-square tests showed significant associations between obesity
and gender (P = 0.007), low high-density lipoprotein cholesterol and race (P = 0.05), high total
cholesterol and age (P = 0.007), age and hypertension (P = 0.011), smoking and gender (P < 0.001),
and smoking and income (P = 0.050). Age-adjusted logistic regression showed that women were
0.246 times more likely to be obese, that older participants (> 45 years) were 0.395 times more likely
to have high cholesterol and that those with a higher monthly household income (> RM830) were

2.471 times more likely to smoke.

Conclusion: These findings indicate that we should be concerned about the high rates of
overweight in this rural community to prevent obesity.

Keywords: adult, cardiovascular diseases, epidemiology, obesity, prevalence, risk factors

Introduction

The World Health Organisation (WHO)
reported that cardiovascular diseases (CVD)
caused 17.1 million deaths globally in 2004 and
that 82% of these deaths took place in low- and
middle-income countries (1). Of these deaths,
7.2 million were due to coronary heart disease
(CHD), and another 5.7 million were due to
stroke. The WHO also projected that Southeast
Asia would have the largest percentage increase in
CVD-related deaths by 2030 (1). CVD continues
to exact a heavy burden in Malaysia. A study in
one rural community in Peninsular Malaysia
found that 26.3% of participants aged 15 years
and older had hypertension (2). In another
study, the prevalence of obesity was found to be
11.4% (3). Chia and Pengal (4) found that among

1417 participants aged 55 years and older in a
semirural community in Malaysia, 34.9% were
smokers, 18.8% had hypertension, 10.7% had
diabetes mellitus, and 63.1% had total serum
cholesterol levels greater than the desired upper
limit of 5.2 mmol/L.

Hypertension, hypercholesterolaemia, and
obesity are known risk factors for CHD. Rampal
et al. (5) found a significant association between
obesity and age, gender, ethnicity, urban/rural
status, and smoking status. In urban China,
being married was associated with the number
of cigarettes smoked, while those with more
education smoked significantly fewer cigarettes.
In addition, participants with higher total family
financial assets smoked less than participants
with an average income did (6).

The Malaysian Non-Communicable Disease
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(NCD) Surveillance 2005/2006 (7) reported
that the prevalence of physical inactivity was
60.1%; smoking, 25.5%; obesity, 16.3%; central
obesity, 48.6%; hypertension, 25.7%; elevated
blood glucose (including cases of known diabetes
mellitus and high fasting plasma glucose),
11%; and hypercholesterolaemia, 53.5%. Heart
disease was the second leading cause of death in
2006, accounting for 15.5% of individuals who
died in Malaysian government hospitals (8).
Although CVD can be prevented and treated, an
estimated 17 million people die of it every year
around the world (9).

There is information about CVD in Malaysia,
and studies have shown that CVD risk factors
are seen in rural (2) and semirural communities
(4). However, there is a relative lack of published
information on this issue in Sarawak, especially
among the major native groups in the rural
community. The objective of this study was to
determine the prevalence of CVD and CVD risk
factors in the rural community of Sarawak.

Subjects and Methods

This study was conducted in a rural
community of the Serian district of Sarawak.
Sarawak is one of the states of Malaysia, situated
on the Borneo Island. The Serian district is
1 of the 3 districts of the Samarahan division,
which has 203 villages with a total population of
80 200. The highest proportion of the population
comprises the Bidayuh group, followed by the
Iban, the Chinese, the Malays, and other races
(10). The primary focus of this study was the
major native groups, as they are considered to
have similar socio-economic characteristics.
Thus, Chinese individuals and other races were
excluded. This was a cross-sectional study
using stratified proportionate fixed random
sampling. This study was approved by the Ethics
Committee of Universiti Malaysia Sarawak and
and conformed to the requirements for ethical
procedures for research in Malaysia.

Eight villages, including 3 Bidayuh, 3 Iban,
and 2 Malay villages, were randomly selected.
The total number of households was similar for
each ethnic group. Therefore, two Malay villages
were included (n = 1075). Once the villages were
selected, a preparatory meeting was held with
each village headman to obtain permission and
to provide information about the survey. Every
4th house of each village was visited, and all
eligible occupants of the household present
at the time of the visit were interviewed. If the
selected house was not occupied, the 3rd or the

www.mjms.usm.my

5th house was included in the study. A total of
304 participants from 269 households were
interviewed.

The age of the participants ranged from
20 to 65 years. Participants were included if
they had not been diagnosed with hypertension,
myocardial infarction, or angina pectoris. After
informed consent was obtained, a trained
research assistant (a trained nurse) used a
pre-tested and structured questionnaire to
interview the participants. The questionnaire
asked for sociodemographic data, blood pressure
(BP) measurements, smoking status, height,
and weight. BP, weight, and height were
measured by trained nurses. All anthropometric
measurements, BP measurements, and
blood specimens were obtained at the village
community halls at a pre-arranged date and
time. We collected random, rather than fasting,
blood sugar because asking the participants
to fast was deemed inappropriate; some of the
villages were remote and road conditions were
poor, so it was hard to ascertain the time of arrival
of the research team.

BP was measured using an Accoson mercury
sphygmomanometer (AC Cossor & Son [Surgical]
Ltd, Essex, GB) while the participant was
seated. The Malaysian Hypertension Consensus
Guidelines (11) on the measurement of BP were
used. The average of 2 BP measurements was used
in the statistical analysis. Height was measured
using a Seca body meter (Seca, JP), which was
suspended upright against a straight wall. Each
participant stood underneath the body meter,
and the measuring beam was pushed down to
rest on top of the participant’s head. The visual
display recorded the height to the nearest 0.1 cm.
Participants were weighed in their street clothing
without shoes using a calibrated Seca weighing
scale (Seca, JP). Weight was recorded to the
nearest 0.1 kg.

Blood samples were collected by a trained
laboratory assistant; 5 mL of blood for cholesterol
tests and 2 mL of blood for random blood sugar
testing were drawn from the median cubital
vein. All of the blood tests were conducted in
the medical laboratory of Universiti Malaysia
Sarawak. The blood was spun in a centrifuge at
1370 g for 5 minutes to obtain the serum, and
total cholesterol, high-density lipoprotein
cholesterol (HDL), and glucose were measured
using a Hitachi 902 Automatic Analyser
(Boehringer Mannheim Diagnostics, Indianapolis,
IN, US).

Participants who had smoked in the last
month were considered current smokers (4).
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Hypertension was defined as BP > 140/90 mmHg
(11). Hypercholesterolaemia was defined as
total cholesterol > 5.2 mmol/L, and low HDL as
HDL < 1.04 mmol/L (12). Impaired plasma
glucose was defined as random plasma glucose
> 11.1 mmol/L (13). Participants with a body
mass index (BMI) of 25 to 29.9 kg/m? were
considered overweight, and those with a BMI of
> 30 kg/m? were considered obese (14). SPSS
version 17 (SPSS Inc., Chicago, IL, US) was used
to analyse the data. Between-group comparisons
of categorical variables were performed using chi-
square tests. Binary logistic regression analyses
were performed to identify factors associated with
high total cholesterol, low HDL, and obesity.

Results

A total of 304 participants provided
consent and participated in the interview.
However, 44 did not show up for blood tests and
anthropometric and BP measurements; therefore,
the final analysis was based on 260 (85.5%)
participants. The sociodemographic data for the
44 excluded participants were similar to those of
the participants included in the final analysis. Of
the 260 participants, 34.6% (n = 90) were male
and 65.4% (n = 170) were female. There were
almost equal numbers of participants from the
3 indigenous groups (Malay, 32.3%, n = 50;
Bidayuh, 33.1%, n = 65; Iban, 34.6%, n = 74). The
mean age was 44.3 years (SD 9.8) and ranged
from 20 to 65 years. More than 30% (n = 98)
of the participants were farmers, 11.9% (n = 31)
were labourers, 29.6% (n = 77) were housewives,
and the rest were government employees or
employed in some other occupation. Examining
each indigenous group, 60% of Iban participants,
43% of Bidayuh participants, and 8.3% of Malay

participants were farmers. The mean reported
household income was RM643 with a standard
deviation of RM559.1 (USD196, SD 170.3). Based
on the poverty line index (PLI) of RM830 in
Sarawak (15), 72.7% (n = 189) of the participants
lived below the PLI. A higher percentage of
Iban participants (82.2%) lived below the PLI
compared with Bidayuh (75.6%) and Malay
participants (59.5%). The male participants were
slightly older than the female participants (mean
age 47.0 years, SD 9.8, compared with 42.9 years,
SD 9.2), but all of the other risk factors were
comparable between the genders in this study.

Table 1 shows the demographic
characteristics and means of some CVD risk
factors of the participants.

Using the World Health Organization’s cut-
off points (14), 48.5% (n = 126) of participants
were of normal weight, 39.6% (n = 103) were
overweight, and 11.9% (n = 31) were obese. The
percentage of participants with hypertension was
13.6% (n = 36), and 15.4% (n = 40) of the
participants were current smokers. More than
26% (26.5%, n = 69) had a total cholesterol
> 5.2 mmol/L, 37.3% (n = 97) had low
HDL cholesterol (< 1.04 mmol/L), and only 1.5%
of participants had a random blood sugar higher
than 11.1 mmol/L.

The associations between sociodemographic
characteristics and hypertension, BMI, total
cholesterol, high-density lipoprotein, and smoking
status were analysed using chi-square tests. The
results showed significant differences in the rates
of obesity according to gender (= 7.33, df = 1,
P =0.007), in the rates of hypertension (2= 6.54,
df = 1, P = 0.01) and levels of total cholesterol
(¢ = 7.34, df = 1, P = 0.07) according to age, as
well as in the rates of low HDL according to race
(¢ = 6.01,df =1, P < 0.05) (Table 2).

Table 1: Means of cardiovascular disease risk factors

Parameter All Males Females
(n =260) (n=90) (n =170)
Age (years) 44.3  (9.8) 47.0  (9.2) 42.9  (9.8)
Systolic blood pressure (mmHg) 118.7 (16.5) 118.6 (11.9) 118.7 (18.5)
Diastolic blood pressure (mmHg) 76.3 (10.1) 76.9  (9.0) 75.9 (10.6)
Total cholesterol (mmol/L) 4.8 (1.2) 4.7 (1.0) 4.9 (1.3)
HDL cholesterol (mmol/L) 1.3 (0.9 1.20 (0.7) 1.3 (1.0)
Random blood sugar (mmol/L) 4.1  (1.5) 4.3 (1.9) 3.9 (1.2)
Body mass index (kg/m?) 25.1  (4.1) 25.3 (4.5) 24.4 (3.1)
Waist circumference (cm) 81.7 (11.4) 81.1 (10.9) 83.0 (12.3)

Data are expressed in mean (SD).
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Logistic regression was undertaken to
examine the impact of gender, race, and income
on each of the cardiovascular risk factors:
obesity, low HDL, high total cholesterol, and
smoking status. Table 3 shows the results of this
analysis. After adjusting for age, only 3 models
containing all predictors were statistically
significant—obesity, ¥* (5, 260) = 10.303,
P = o0.05; high total cholesterol, x* (5, 260)
= 13.824, P = 0.017; and smoking status,
x? (5, 260) = 8.891; P < 0.001—indicating that
these models were able to distinguish participants
who had the risk factors from those who did not.

Table 3 shows that gender was significantly
associated with obesity. The odds ratio or Exp
(B) value for gender was 0.246, indicating that
female participants were 0.246 times more likely
to be obese than male participants. Participants
older than 45 years were 0.395 times more
likely to have high total cholesterol than
participants younger than 45 years old were. This
study also found that participants who earned
a monthly income of more than RM830 were
2.471 times more likely to be current smokers
than those with a lower income.

Table 2: Association of sociodemographic characteristics and hypertension, obesity, high total
cholesterol, low high-density lipoprotein (HDL), and smoking

Parameter n  Hypertension Obesity High total Low HDL Smoking
cholesterol

Gender

Male 90 12.2 4.0 21.1 38.9 15.8
(5.3—-19.1) (0.1-8.8) (12.5—29.7) (28.6—49.2) (14.9-16.9)

Female 170 14.7 15.9 20.4 36.7 19.0
(9.3—20.1) (10.3—21.4) (22.5—-36.3) (29.2—43.8) (19.6—20.0)

P value 0.581 0.0072 0.149 0.701 < 0.0012

Race

Malay 84 10.7 14.3 30.6 31.0 18.8
(4.0-17.5) (6.7—21.9) (20.9—41.1) (20.9—41.1) (18.1—-19.5)

Iban 90 17.8 10.0 22.2 33.3 17.9
(9.7-25.8) (3.7-16.3) (13.4-31.0)  (23.4-43.3)  (17.0-18.7)

Bidayuh 86 12.8 11.6 26.7 47.7 18.7
(5.6—20.0) (4.7-18.5) (17.2-36.3) (36.9-58.4) (18.0-19.4)

Pvalue 0.380 0.680 0.427 0.050% 0.174

Age

< 45 years 138 8.7 13.8 11.9 16.3 18.5
(3.9-13.5) (8.0-19.6) (11.2-12.6) (15.6—17.2) (17.9-19.1)

> 46 years 122 19.6 9.8 13.4 16.1 18.3
(12.5—26.8) (4.5—15.2) (12.6—-14.3) (15.3—17.0) (17.7-19.0)

Pvalue 0.0112 0.329 0.0072 0.703 0.672

Income

< RM830 189 13.7 10.6 27.0 39.7 18.7
(8.8-18.7) (6.2—-15.0) (20.5-33.4) (32.6—46.7) (18.2-19.2)

> RM830 71 14.1 15.5 25.4 40.0 17.7
(5.8—22.4) (6.9-24.1) (15.0-35.7) (20.0—42.0) (16.8-18.7)

Pvalue 0.946 0.276 0.791 0.196 0.050%

Data are expressed in percentage (95% confidence interval). High total cholesterol was defined as total cholesterol > 5.1 mmol/L.

Low HDL was defined as HDL < 1.4 mmol/L.

2 Significant different (P < 0.05) by chi-square test.
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Table 3: Binary logistics regression analysis for cardiovascular risk factors

Variable High total
cholesterol ¢
(023 OR (0028 (0028
(95% CIL, (95% CI, (95% CI, (95% CI,
P value) P value) P value) P value)
Gender
Male 90 51.1 1.0 38.9 1.0 21.1 1.0 41.6 -
Female 170 324 0.246 36.7 1.014 29.4 0.557 1.8 -
(0.082-0.740, (0.581-1.770, (0.293-1.057,
0.013°) 0.923) 0.073)
Race
Malay 84 464 1.0 31.0 1.0 30.6 1.0 11.9 1.0
Iban 90 46.3 0.928 33.3 0.516 22.2 1.133 21.1 1.272
(0.364—2.365, (0.270-0.985, (0.561—2.288, (0.499-3.245,
0.875) <0.059 0.727) 0.615)
Bidayuh 86 23.3 0.775 47.7 0.524 26.7 0. 615 12.8 0.510
(0.289—2.075, (0.281-0.978, (0.298-1.270, (0.223-1.167,
0.611) < 0.05°9) 0.189) 0.111)
Age
<45years 138 50.7 1 36.2 1.0 19.6 1.0 14.5 1.0
> 46 years 122 52.5 1.235 38.5 0.894 34.4 0.395 16.4 0.827
(0.560—2.772, (0.530-1.508, (0.220-0.712, (0.348-1.968,
0.601) 0.674) < 0.05°) 0.667)
Income
< RMS830 189 34.9 1.0 39.7 1.0 27.0 1.0 12.7 1.0
> RM830 71 49.3 0.655 40.0 1.411 25.4 1.146 22.5 2.471
(0.286-1.498, (0.773—2.574, (0.589—2.229, (1.171-5.218,
0.316) 0.262) 0.689) 0.018°)

Obesity was defined as BMI > 30 kg/m>2. High total cholesterol was defined as total cholesterol > 5.1 mmol/L. Low HDL was
defined as HDL < 1.4 mmol/L.
2 After adjusting for age, X* (5, 260) = 10.303, P = 0.05, Cox and Snell R square = 0.039, Nagelkerke R squared = 0.075, able

to classify 88.1% of the cases.
b After adjusting for age, X? (5, 260) = 7.47, P = 0.188, Cox and Snell R square = 0.028, Nagelkerke R squared = 0.039, able

to classify 63.1% of the cases.
¢ After adjusting for age, X* (5, 260) = 13.824, P = 0.017, Cox and Snell R square = 0.052, Nagelkerke R squared = 0.076, able

to classify 73.5% of the cases.

4 After adjusting for age, X* (5, 260) = 8.891, P < 0.001, Cox and Snell R square = 0.34, Nagelkerke R squared = 0.58, able
to classify 84.6% of the cases.

¢ Significant (P < 0.05) by binary logistic regression test.

Discussion

The prevalence of hypertension in this
study was 13.5%. This finding was low compared
with the rate of 25.7% found in the Malaysian
NCD Surveillance report 2005/2006 (5) and the
rate found in another study in a rural community
in Selangor, West Malaysia (3). The prevalence
of hypertension in this study was also lower than
in studies conducted in rural communities in
other Asian countries and China (16,17). This

difference could be related to differences in
lifestyle, diet, and genetic composition of the
indigenous people in the rural communities of
Sarawak. Further studies are needed to explore
this finding.

Women, participants who belonged to the
Iban ethnic group, and participants older than
45 years of age were found to have higher rates
of hypertension in this study. Other studies in
Malaysia and other Asian countries also reported
that the prevalence of hypertension increased
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with age (3,16—18). Our finding that women were
more likely to have hypertension was inconsistent
with a national study from Malaysia (18) and some
studies in other Asian countries (16,17); however,
another study (3) showed a higher prevalence of
hypertension in women. The 13.5% of participants
who were found to have hypertension reported
that they were unaware of their condition. This
finding is concerning, and future studies need
to be conducted to investigate the detection of
hypertension in rural communities.

Obesity is a well-documented risk factor
for hypertension, cardiovascular disease, type
2 diabetes mellitus, cerebrovascular accidents,
and the development of numerous types of cancer
(14). In this study, 11.9% of the participants were
obese, and 39.6% were overweight. Overweight
and obese individuals are found equally in urban
and rural populations at pervasive rates (19). Two
studies found that rural populations in Malaysia
were affected by overweight and obesity (20,21).
Ng et al. (20) found that 23.5% of men and 46.0%
of women were overweight, suggesting that the
mild to moderate forms of obesity have reached
alarming proportions in rural adult populations.
In another study of 4600 rural villagers
throughout Peninsular Malaysia, Khor et al. (21)
found that 19.8% of men and 28.0% of women
were overweight and that 4.2% of men and 11.1%
of women were obese. The rate of overweight
in this study was higher than in rural studies
in other Asian countries including China and
India (16,22).

This study found a significant association
between BMI and gender. More females than
males were obese. Although more Malays
and adults 45 years and older were obese, the
associations between race, age, and BMI were
not statistically significant. This finding was
consistent with other local studies (3,23) in which
women were found to have a higher prevalence
of obesity than that of men. One possible reason
could be that women tend to gain weight during
the childbearing years (23). Another possibility
is that women tend to consume cheaper and less
nutritious (more calorie dense) food (24). The
higher rate of obesity in Malays may be related to
their diet, lifestyle, or genetic factors, and further
studies are needed to explore this finding.

The prevalences of smoking (15.4%),
hypercholesterolaemia (22.6%), and obesity
(11.9%) were all lower than the prevalences
reported in the NCD surveillance (smoking,
25.5%; hypercholesterolaemia, 53.5%; obesity,
16.3%) (5). The NCD surveillance included
participants from urban areas where the rates of
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cardiovascular risk factors were higher, and this
difference could explain the different prevalences
found. In comparison to a rural study in China
(16), the current study also found lower rates of
cardiovascular risk factors, except for overweight.

This study found that female gender was
a predictor for obesity, but this conclusion was
not supported by another study (25). Among
the Bidayuh and Iban participants in this study,
43% and 60%, respectively, were farmers and
were physically active most of the day. However,
both groups were at risk of having low HDL. This
finding is consistent with another study (26),
which showed that increased exercise did not
increase HDL. Age greater than 45 years was a
predictor for high cholesterol, a finding that was
somewhat expected. It has been proposed that
aging disrupts lipid homeostasis. In particular,
aging affects 3-hydroxy-3-methylglutaryl co-
enzyme A reductase, the key rate-limiting enzyme
in the cholesterol biosynthetic pathway (27).
Gender was excluded from the smoker model
because the percentage of female smokers was
too small.

This was a preliminary study to explore the
prevalence of some modifiable CVD risk factors.
This study was carried out in selected villages in
the rural areas of the Serian district in Sarawak,
so one should only generalise these results
to other sites with similar sociodemographic
characteristics. We measured random, rather
than fasting, cholesterol and glucose as a
preliminary screen that only provided initial
information about the participants. Further
comprehensive diagnostic measures would be
needed to confirm elevated blood glucose in the
participants if the results obtained were above
the recommended range.

Conclusion

The prevalence of some cardiovascular risk
factors such as smoking, hypercholesterolaemia,
elevated blood glucose, and hypertension were
lower in this rural community, but the prevalence
of overweight was rather high. Being female,
belonging to the Iban and Bidayuh groups, and
being older than 45 years were predictors for
obesity, low HDL, and high total cholesterol,
respectively. Individuals who were not extremely
poor were more likely to smoke. Health
promotion, increased public health capacity, and
improved infrastructure are needed in rural areas
to provide adequate surveillance and continuous
monitoring of the health status of rural villagers
and to promote healthy lifestyle practices.
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Further longitudinal studies will be needed to
obtain an accurate picture of the risk factors for
cardiovascular disease.
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Abstract

Background: The prevalence of teenage smoking has decreased over the past decade
following the implementation of the national tobacco control programme. However, the effect of the
programme on smoking cessation in teenagers has not been determined.

Methods: Twenty-eight participants (12 teenagers, 8 teachers, and 8 doctors) were
interviewed using 5 in-depth interviews and 3 group discussions. Social cognitive theory (SCT)
was applied as the theoretical framework. Semi-structured interview protocols were used, and
thematic analysis and analytic generalisation utilising SCT were performed.

Results: The current national tobacco control programme was found to be ineffective
in promoting smoking cessation among teenagers. The participants attributed the ineffective
campaign to the followings: inadequacy of message content, lack of exposure to the programme,
and poor presentation and execution. In addition, the participants perceived the developed tobacco
control policies to be a failure based on poor law enforcement, failure of retailers to comply with
the law, social availability of cigarettes to teenagers, and easy availability of cheap, smuggled
cigarettes. This study highlighted that the programme-related problems (environmental factors)
were not the only factors contributing to its perceived ineffectiveness. The cunning behaviour of
the teenagers (personal factor) and poor self-efficacy to overcome nicotine addiction (behavioural
factor) were also found to hinder cessation.

Conclusion: Tobacco control programmes should include strategies beyond educating
teenagers about smoking and restricting their access to cigarettes. Strategies to manage the cunning
behaviour of teenagers and strategies to improve their self-efficacy should also be implemented.
These comprehensive programmes should have a foundation in SCT, as this theory demonstrates
the complex interactions among the environmental, personal, and behavioural factors that
influence teenage smoking.

Keywords: adolescent, health campaigns, qualitative research, tobacco cessation, tobacco smoking

Introduction evidence-based and state-wide strategies. These

strategies work effectively and synergistically

In the last decade, the prevalences of
teenage smoking in developed countries, such
as the United States, England, and Australia,
have decreased. The prevalences, however, have
remained stable for the past few years (1—3).
The decline in teenage smoking that has been
observed over the last decade can be attributed
to the implementation of comprehensive
national tobacco control programmes in these
countries (2—4).

These comprehensive programmes are
characterised by an optimal combination of

to create smoke-free social norms, promote and
assist smoking cessation, and prevent smoking
initiation (5). These strategies include increasing
the tobacco duty, enforcing policies that
prevent youth from accessing tobacco, banning
smoking advertisements, developing smoking
restrictions in public places, creating effective
media campaigns, and formulating other specific
prevention and cessation programmes (4,5). A
review by Wakefield and Chaloupka (4) showed
reductions in teenage smoking in Massachusetts,
Oregon, and Florida in the late 1990s as a result
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of these comprehensive programmes. These
findings were further supported by Nelson et al.
(6), as they found a decrease in the prevalence of
teenage smoking from 2003 to 2004 in the United
States that coincided with the increase in the
price of tobacco and the increase of anti-smoking
advertisements directed at teenagers. In addition
to the decrease in the prevalence of teenage
smoking, public awareness of the danger of
smoking has increased due to these programmes,
and societal norms regarding cigarette smoking
have also changed (4).

A similar decrease in the prevalence of
teenage smoking has been observed in Malaysia
through several national surveys in the past
decade. In 2003, 19.9% of teenagers aged 13 to
15 years old were smokers (7). According to the
latest National Health and Morbidity Survey III
(NHMS III) in 2006, this percentage declined by
more than half, as only 8.7% of teenagers aged
13 to 18 years old were smokers (8). This lower
prevalence rate is inconsistent with a number of
local studies conducted between 2000 and 2008
that demonstrated the prevalence of smokers to
be between 14%—37% (9—16).

In Malaysia, a comprehensive tobacco
control programme has existed since 1993 (17,18).
This programme includes the Control of Tobacco
Product Regulations and its enforcement, the
tobacco duty, the national anti-tobacco campaign,
school-based programmes, and the quit-smoking
clinics. The tobacco control regulations are
similar to those in developed countries and
include the restriction of smoking in public places,
advertisement regulations, display of health
warnings on cigarette packs, provision of the tar
and nicotine content, and regulation of the sale
of tobacco products (17,18). Individuals younger
than 18 years old are prohibited from smoking,
chewing, buying, or possessing any tobacco
products (19). In addition to this regulation, the
Malaysian government has also increased the
tobacco duty (18). In 2004, the largest national
anti-smoking campaign, Tak Nak (Say No), was
launched. The campaign aimed to educate the
nation, especially the younger generation, on the
health hazards of smoking through an integrated
media approach using television, radio, billboards,
and poster advertisements. The Ministry of
Education Malaysia plays an important role
in executing school-based programmes. These
school-based programmes consist of health
talks, exhibitions, activities, a peer counselling
programme, and more. Despite these initiatives,
studies examining their effectiveness in curbing
teenage smoking and promoting complete
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abstinence are still lacking in Malaysia. However,
the lower prevalence of teenage smoking reported
by the NHMS III was postulated to be due to
the effectiveness of the current programmes.

The development of comprehensive tobacco
control programmes has been based on various
models of health behaviour, such as social
cognitive theory (SCT), the health belief model,
theory of reasoned action, and theory of planned
behaviour (5,20). Many of these models have
overlapping constructs or variables that are called
different names (21). Among these models, SCT
is the most comprehensive model; it describes
the importance of how multiple factors (personal
or cognitive, behavioural, and social) influence
human health behaviour (Figure 1) (21,22).
According to SCT, our motivations and actions
are pre-conditioned by our cognition (knowledge,
perception, and beliefs) (21,22). Therefore, in
the context of smoking behaviour, smokers’
motivations to quit are determined by their
knowledge regarding the dangers of smoking, the
perceived benefits of quitting, and their belief in
their ability to overcome the barriers to quitting
(Figure 1). SCT also explains that our cognition is
highlyinfluenced by social structural impediments
(barriers) and facilitators, particularly through
vicarious or observational learning (20-—22).
Thus, social factors such as the easy availability
of cigarettes, the societal norms of smoking,
and the approval of smoking among peers could
influence smokers’ intention and attempts to quit.
Concurrently, perceived self-efficacy and adaptive
skills for overcoming barriers are posited as the
central factors of behavioural change (21,22). All
of these factors reciprocally interact with each
other (20,22).

In recent years, there have been many
international studies on smoking cessation that
have applied SCT as their theoretical framework
(23). This suggests that SCT has become a
fundamental resource for the development of
interventions to curb teenage smoking. Therefore,
the current study adopted SCT as its framework
to help researchers accomplish the objectives of
the study.

The purpose of our study was to determine
whether teenagers (smokers and ex-smokers)
and adults who were involved in the execution
of anti-tobacco strategies (doctors and teachers)
found these programmes to be effective for
smoking cessation among teenagers. The study
also examined the potential limitations of
strategies that could hamper their effectiveness.
Thus, strategies to improve the programmes
could be developed.
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Subjects and Methods

Overview of the design

The design of this qualitative research was
multiple-case study. According to Yin (24), a case
study is a comprehensive research inquiry that
incorporates specific methods of data collection
(theory-based with multiple sources of evidence)
and explicit analysis (cross-case conclusion and
analytic generalisation) (24,25). Thus, Yin (24)
defines a case study as a systematic research
strategy to investigate “a phenomena within its
real-life context” rather than an individual object
(25). When 2 or more cases are included within
the same study, the design is called multiple-
case study. In our multiple-case study design,
3 cases (teenagers, teachers, and doctors) were
selected based on their roles within the smoking
cessation strategies. The teenagers were meant to
benefit from the strategies, and the teachers and
doctors executed the strategies. The phenomenon
of teenage smoking was studied in our research,
with the specific context of smoking cessation
strategies. In reality, strategies that ensure

COGMITIVE/PERSOMAL
FACTORS
* Qulcome expectation of
smaking/quitting
- physical consequences (e.g.,
withdrawal sympioms,
smoking-related illnesses)
- social respondes (&g,
friendship]

smoking cessation are not clearly distinguished
from the equally important strategies for smoking
prevention. Due to these unclear boundaries, a
case study inquiry is suitable to obtain informative,
in-depth, comprehensive findings.

This study was performed on 28 participants
(12 teenagers, 8 teachers, and 8 doctors). The
participants were interviewed between January
2008 and August 2009 through 5 in-depth
interviews (IDI) and 3 group discussions.

Theoretical framework

SCT was chosen for this study’s theoretical
framework because of the theory’s ability to
describe the complex phenomenon of teenage
smoking (22). The theory guided researchers
in the selection of cases to be studied and in the
creation of codes during data analysis (24). For
example, during the selection of participants,
adults who executed the anti-smoking strategies
(acted as facilitators of the behavioural change)
were recruited because SCT emphasises the
important role of social and structural facilitators
in influencing one’s behaviour.

ENVIRONMENTAL
FACTORS

impediments/Baners
[e.g., parental disapprosal,
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Figure 1: Smoking cessation framework based on social cognitive
theory (20—22).
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In addition, SCT was used as a template
for analytic generalisation. This is a process
of comparing the findings of case studies to a
developed theory to either confirm replication or
to show the need to modify the theory (24).

Sampling procedure

Based on pre-determined criteria, 12
teenagers, 8 doctors, and a school counsellor
were selected through purposive sampling, and
7 teachers were recruited through snowball
sampling (Table 1). The pre-determined criteria
of the participants were teenagers who smoked or
had experienced quitting (thus, they were more
likely to know which strategies were useful based
on their personal experience) (26) and adults
(teachers and doctors) who had been involved
in promoting strategies to help teenagers quit
smoking. These criteria ensured comprehensive,
in-depth, and holistic data related to the
phenomenon in question.

Because teachers are involved in school-
based anti-smoking activities and may have
experience in dealing with students who are
smokers, 8 teachers from a secondary school in
Kuala Lumpur were selected. One of them was
a school counsellor who provided counselling
to problematic students, including those
who smoked.

Similarly, because doctors in community
health services commonly address adolescent
patients who smoke, 7 primary care doctors from
the Universiti Kebangsaan Malaysia Medical
Centre were recruited. We thought that their
experience in managing these teenagers and
their training in general adolescent health would
provide different points of view, thus enriching
the findings of our study. Another doctor from the
Tobacco Unit, Ministry of Health Malaysia, was
purposely sampled because of her involvement
in developing and implementing the National
Tobacco Control Programme in Malaysia.

Twelve 16-year-old students (9 smokers and
3 former smokers) were recruited from the same
school where the participating teachers worked.
The school was selected due to the high level of

Parameter Doctors

GD IDI
Number of interviews 1 1
Number of participants 7 1
Method of sampling

Table 1: The participants’ type of interview and method of sampling

anti-smoking activities that had been conducted
there in recent years.

The school counsellor who participated in this
study was appointed by the school’s headmistress.
He was recruited during an informal meeting
with the main researcher in the study. During this
meeting, the purpose of the study was explained,
and consent was obtained. The school counsellor
was also asked to enlist potential teachers and
teenagers who met the pre-determined criteria.
The school counsellor distributed letters to the
teachers inviting them to participate in the study
and to attend a scheduled group discussion.
Seven teachers with varying smoking statuses and
teaching experience came to the group discussion.
This heterogeneity maximised the different
perspectives within this group (27).

An informal meeting with the teenagers was
subsequently arranged by the school counsellor
to brief the students on the study. The main
researcher assessed the suitability of the students
in participating in the group discussion and IDI.
The students were also given packages for their
parents that included an acknowledgement letter,
an information sheet, and a parental consent
form. The parental consent forms were collected
prior to the actual interviews.

All of the doctors were enrolled through
invitational letters. However, the doctor from the
Tobacco Unit, Ministry of Health Malaysia, was
initially approached via telephone. Once verbal
consent was obtained, a formal invitational letter
was mailed to her, and a meeting was scheduled.

Data collection

Before each interview, participants
completed written consents and self-administered
questionnaires regarding sociodemographic
variables. The interviews were guided by a semi-
structured interview protocol (Table 2) and
conducted mainly in Malay, depending on the
comfort level of the participants. Each interview
lasted less than 2 hours and was recorded
using digital audio recorders. Visual recording
was added in the group discussions to identify
participants’ voices in the audio recordings.

Teachers Students
GD IDI GD IDI
1 1 1 3
7 1 9 3

Purposive Purposive Snowball Purposive Purposive Purposive

Abbreviation: GD = group discussion, IDI = in-depth interview.
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Data analysis

The audio recordings were transcribed into
text. All transcripts were cross-checked against
the recordings several times to maintain accuracy
(24). Thematic analysis of the transcripts was
performed using NVIVO 7 (QSR International Pty
Ltd, Victoria, AU). The coding was subsequently
reviewed by 2 experts in adolescent health to
ensure the reliability of the process. The kappa
value of agreement in the coding was also
calculated using the Cohen kappa formula. The
reliability index was maintained above 0.8.
A cross-case conclusion was then drawn between
the analyses of the cases. After the 7th interview,
data saturation was reached. An analytic
generalisation, which was performed by mapping
the final pattern of findings against SCT, was
also performed.

Ethical issues, reliability, and validity

Approval was obtained from the Research
and Ethic Committee of the Universiti Kebangsaan
Malaysia and the Ministry of Education Malaysia.
Permission from the school authority figure was
sought before interviewing the teachers and
teenagers. In addition, all participants were
required to provide written consent before the
interviews. Parental consents were also obtained
for the teenagers. The teenagers’ smoking statuses
were kept confidential.

Because converging evidence that was found
through triangulation could verify the significance
of the detected themes, 2 types of triangulation
were performed in this study to increase the
validity of the findings (24,25). Triangulation of

the multiple sources of data (teenagers, teachers,
and doctors) and triangulation of the different
methods of data collection (questionnaire, group
discussions, and IDIs) were performed. Other
means to improve validity and reliability in this
study included self-reflection, procedural validity,
and good inter-coder agreement (reliability
index of above 0.8). Self-reflection allowed the
researchers to acknowledge that their own beliefs,
perceptions, and past experiences could influence
various aspects of the study and result in biases.
Therefore, the researchers wrote down their
reflections in a journal (28) to help them remain
objective throughout the study. Meanwhile, the
procedural validity was an interviewing process
that ensured rich and unbiased answers from the
participants through the intermittent rephrasing
of questions, the clarification of statements, and
minimal prompting, as necessary (28).

Results
Sociodemographic  characteristics of the
participants

Twelve students, 8 teachers and 8 doctors
were interviewed. Every student was Malay and
was 16 years old (Table 3). Nine of the students
were male, and 3 were female. Two of the male
students and 1 female student were former
smokers. The other 9 students were smokers at
the time of the study.

Seven of the teachers were Malay, and
1teacher was Chinese. The teachers were between
23 and 54 years old (Table 3). All of them were
male except for 1 female. Four of the teachers,

Table 2: Interview protocol used in the in-depth interviews and group discussions

INTERVIEW PROTOCOL

GOVERNMENT STRATEGIES

1. “Whatdo you think our government has done to make teenagers to stop smoking?”

Discuss the following strategies separately:

a. campaign

b. law and enforcement of law

c. tobacco duty

d. school-based programmes, etc.

2. “Do you think they are effective (to make teenagers to stop smoking)?”

3. “Why are they effective/not effective?”

a. “If they are not effective, what are the problems?”

Explore any issues/ problems raised by the participants in detail

4. “Is there anything else you want to share?”
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including the female teacher, were non-smokers;
3 of the teachers were former smokers, and 1 was
a smoker at the time of the study.

Similar to the students, all 8 doctors were
Malays. However, none of them were smokers or
former smokers. The doctors were between 31 and
45 years old (Table 3); 6 were female, and 2 were
male.

Participants’ perception of the effect of the
national tobacco control programme on the
cessation of adolescent smoking

The majority of the participants agreed that
the national tobacco control programme was
ineffective in causing teenagers to quit smoking.
This is clearly described by the following excerpts:

“Putting up posters alone does not guarantee

that the message really gets through.”

(Doctor, male, non-smoker)

“Tobacco duty is not high enough to make

teenagers quit smoking.”

(School counsellor, male, ex-smoker)

“It does not matter. Even if the police

arrest me, I will still continue smoking.”

(Teenager, male, smoker)
In fact, some of the teenagers admitted that
nothing, except for themselves, could make them
quit. One of them said:

“Nothing [can make us stop smoking].”

However, a number of the participants felt
that the anti-smoking campaign and tobacco duty
might have positive effects on teenagers’ smoking
behaviour. They said:

“They [disseminating knowledge about

the impact of smoking] are effective

[to teenagers]. If not for all, even if we can

Parameter Doctors

GD IDI

Age (years) 31-35 45
Gender

Female 5 1

Male 2 -
Race

Malay 7 1

Chinese - -
Smoking status

Non-smoker 7 1

Smoker - -

Ex-smoker - -

Table 3: Sociodemographic characteristics of the participants

attract a percentage of students to stop

smoking... those are still results”

(School counsellor, male, ex-smoker)

“The tax might have some effect in reducing

the number of smokers.”

(Teacher, male, non-smoker)

Some participants believed that instead of leading
active smokers to quit, the anti-smoking campaign
could only prevent smoking initiation in those
who had never previously smoked. For example:

“The campaign is not effective [to cause

teenagers to stop smoking], but if we want to

prevent teenagers from starting to smoke... it
is possible.”

(Teenager, male, ex-smoker)

Even though a number of adult participants
felt that the tobacco duty was effective in curbing
teenage smoking, the teenagers disagreed. One of
them said:

“Even if they [the Government] make it [the

tobacco duty] high, people [teenagers] will

still buy [cigarettes].”

Participants’ opinions about problems with the
anti-smoking campaign

The participants admitted that there were
a number of problems with the anti-smoking
campaign. These problems could be categorised
into inadequacy of message content, lack of
exposure tothe programme, and poor presentation
and execution.

According to the teenagers, repetitively
displaying information about the health hazards
of smoking through the campaign was not effective
in making them quit. In fact, they believed that
they were already well-informed about these

Teachers Students

GD IDI GD IDI

23-54 25 16 16
- - 3

6 1 9 -

6 1 9 3

4 - - -

1 - 7 2

2 1 2 1

Abbreviation: GD = group discussion, IDI = in-depth interview.
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health hazards. More importantly, they felt that
the campaign lacked information about how to
quit.

“[They do not show] how to quit smoking.

They only... give talks... just talks... and put

up posters [showing ‘smoking is dangerous

for your health’].”
Consequently, the teenagers relied on methods
suggested by their friends for quitting, and these
were often ineffective. Several examples of these
methods for quitting included drinking a lot of
water, chewing gum, and eating sweets. One of
the teenagers explained:

“You should do this... take sweets,” said

my friend who taught me [how to quit

smoking]... ‘You should drink water... it will

surely work.”
Many of the participants thought the effort put
into the campaign advertisements and activities
was inconsistent. They felt that the strategies were
not extensive and failed to reach all teenagers
throughout the country. Examples of the excerpts
are as follows:

“We always concentrate on teenagers at

school. We should not forget teenagers who

do not go to school [drop-out and expelled
teenagers].”

(Doctor, male, non-smoker)

“There are programmes specific for school

students... but they need to be strengthened.

A lot more need to be done. At this moment,

the programmes are carried out only in

selected states.”

(Doctor from the Tobacco Unit, female,

non-smoker)

Additionally, the participants, particularly the
teenagers, felt that the campaign advertisements
and activities (mainly talks and exhibitions)
were uninteresting. Therefore, the campaign did
not attract the attention and participation of the
participants. One of the teenagers said:

“I felt sleepy when they were talking.”

Similarly, some of the participants thought
that the advertisement designs had flaws. They
believed that the image of cigarettes in the
advertisements could provide cues for smoking,
thus further triggering their urge to smoke. One
of the teachers who was an active smoker said:

“Once, I actually stopped smoking for almost

a week. But, when I saw an anti-smoking

advertisement (with an image of cigarette), I

felt the urge to start smoking again.”

He highlighted that smokers would be drawn to
images of cigarettes in advertisements but would
ignore the images of smoking-related diseases.

“[When I see an anti-smoking poster] I notice

the disease that it’s showing... but I notice the
cigarette in the poster more. Other images
become unnoticeable.”

Participants’ opinions about problems with the
tobacco control regulations and enforcement
The majority of the participants could not
see any benefit in restricting the accessibility of
cigarettes to teenagers, as they believed that this
strategy failed to cause teenagers to stop smoking.
One teenager said:
“Even if there is a police officer... we can ask
someone older to buy cigarettes for us.”
The teenagers claimed that they could easily
purchase cigarettes from local stores, and one of
them stated:
“[When you wear a school uniform] you
cannot buy [cigarettes]. When you wear
casual attire... you can buy cigarettes.”
A number of factors were suggested as possible
reasons for this:
(a) Failure of retailers to comply with the law, as
voiced by one of the teenagers:

“People said that retailers could only sell
cigarettes to those above 18 years old... but
we always see... young kids [buying cigarettes
from them].”

The participants felt that retailers’ ignorance was
related to their priority of making a profit from
selling cigarettes to all customers, regardless of
their age. As one of the teenagers said:

“Surely retailers will not obey the law [that
against the sale of cigarettes to minors]...
they want profits.”

(b) Poor enforcement of the law, as one teenager

described:
“Nothing (not afraid of buying cigarettes
from retailers who put up signs against the
sale of cigarettes to minors). No one... no one
would enforce the law.”

This poor law enforcement was thought to be due

to the followings:

a) Poor resources
“Our enforcement officers... they are not just
enforcing tobacco policies... it is impossible
to enforce the policies against selling
cigarettes to minors every day. You cannot be
everywhere at all times.”
(Doctor from the Tobacco Unit, female,
non-smoker)

b) Lack of public co-operation in ensuring law

compliance by retailers
“When the retailer sold cigarettes to the
young kids, other adults [who were there]
just watched. No one said anything.”
(Teenager, female, smoker)
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c¢) Current law deficiency in only allocating the
enforcement of power to certain bodies (mainly
police officers, health officers, and custom
officers):

“Outside the school compound... the

enforcement power belongs to police

officers. Teachers are not allowed [to enforce
law against tobacco in the community].”

(Teacher, male, non-smoker)

Some of the teenagers in this study conveyed
the idea that because of addiction, “no matter
how strong the law is enforced, they will always
find ways to obtain cigarettes”, as shown by the
following excerpts:

“[We] steal their [friends’] cigarettes.”

“[1] try to find [cigarettes] until I get them.

Get from friends.”

The availability of cigarettes from social sources
(friends and siblings) was also a hindrance
and made the high tobacco duty ineffective
for restricting the accessibility of cigarettes to
teenagers. The teenagers declared that they could
always share the cost of cigarettes with their
friends, as one of them said:

“We shared our money to buy cigarettes.”

Furthermore, the teenagers claimed that
cheap, smuggled cigarettes were easily obtained,
thus making cigarettes more affordable to them.
This was supported by many adult participants
who agreed that illegal smuggling of cigarettes
was an important barrier to curbing smoking
problems in Malaysia.

“Malaysia is exposed to smuggling. So when

we raise the price of tobacco, smuggling will

take advantage.”

(Doctor from the Tobacco Unit, female, non-

smoker)

Discussion

In general, the majority of the participants
in this study believed that the national and local
tobacco control programmes were ineffective in
promoting smoking cessation among teenagers.
This negative perception is comparable to the
findings of other studies (29—31). Only a small
number of the participants believed that some of
the strategies could trigger their desire to quit,
reduce their cigarette consumption, and make
them quit. This is consistent with a number of
studies (32—34) that showed certain strategies,
which were part of the comprehensive anti-
tobacco programmes, were effective in curbing
teenage smoking. These comprehensive strategies
included mass media campaigns, school and
community programmes, the youth access law
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and its enforcement, and a high tobacco duty.

In many studies in western countries
(35—38), anti-smoking campaigns have been
shown to be effective in reducing the prevalence
of teenage smoking, decreasing the cigarette
consumption of teenagers, reducing the rate
of progression to chronic smoking, preventing
smoking initiation and relapse, and increasing
the number of quit attempts. However, the
majority of the participants in this study agreed
that the campaign could not ensure successful
quitting among teenagers, as was also found in
other studies (29—31). The participants suggested
a number of reasons for this, which included
an inadequacy of the message content, a lack of
exposure to the campaign, and poor presentation
and delivery.

In Malaysia, the main message that is
highlighted in the anti-smoking campaign is the
adverse health risks related to smoking. This
message is delivered through advertisements,
particularly on posters and billboards. Previous
studies showed that this strategy was effective
in preventing smoking behaviour and causing
smoking cessation (32,39). However, the
participants in our study believed that they were
already well-informed about the health risks, so
repetitively showing them such information was
futile. The participants thought that the campaign
lacked vital information regarding how to quit.
Because most teenagers are unfamiliar with
effective methods for quitting (30), the teenagers
relied on those methods suggested by their
friends. These methods included drinking a lot of
water, chewing gum, and eating sweets. Hence,
the combination of emotional jolting, which is
associated with the health risks of smoking, and
supportive messages in anti-smoking campaigns
might be effective in increasing smokers’
intentions and attempts to quit (32,35,39).

The participants also suggested that the lack
of exposure to the campaign programme, which
was due to infrequent campaign advertisements
and activities, was a cause of its ineffectiveness.
The campaign failed to reach out to teenagers
throughout the country, and the participants
believed that the limited budget and resources
were the underlying reasons (39). Because high
exposure of a campaign is crucial for ensuring that
it has a substantial impact on teenage smoking
(37,39), strategies to increase the frequency,
duration, and coverage areas of the campaign
should be implemented. Exposure to the
campaign could also be enhanced by increasing
the collaboration between organisations within
the local communities in conducting anti-smoking
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activities, such as promotions, contests, and No
Tobacco Days (39).

In this study, the participants believed that
problems with the execution and presentation
of the advertisements were responsible for the
ineffective campaign. These problems included
uninteresting activities and advertisements that
failed to attract the teenagers’ attention (11,40,41).
Because the appropriate use of language and
graphics in campaigns are important for ensuring
the teenagers’ ability to relate to the campaigns
(38), teenagers should be included in the planning
and execution. Through this participation, more
appealing and effective programmes may be
created.

A number of participants also considered
the design of the campaign advertisements to
be flawed because of the inclusion of cigarette
images on the advertisements. The participants
believed that the image could trigger teenagers
to increase their smoking habits. This smoking
cue reactivity is common among smokers and has
been demonstrated by a number of experimental
studies (42—44). Through functional magnetic
resonance imaging, these studies have
demonstrated increased neural responses in the
addiction centres of the brain among deprived
smokers when presented with images of smoking
(42,43). Along with smoking cue reactivity, our
study highlighted the presence of an attention bias
for smoking-related images among smokers. This
attention bias phenomenon was demonstrated by
Bonitz and Gordon (45). Their study showed that
smokers selectively attended to smoking-related
objects when presented with various scenes (45).
Therefore, to minimise the effects of smoking cue
reactivity and attention bias, images of cigarettes
should be excluded in any advertisements. This
has just recently been realised in Malaysia.

The majority of the participants in this
study did not believe that the youth access law
and the tobacco duty were effective for making
teenagers quit and preventing them from
obtaining cigarettes. However, the impacts of
these strategies on teenage smoking in other
studies (4,34,46) conflict with our findings. A
number of contributing factors were suggested by
the participants, including a failure of retailers to
comply with the law, poor law enforcement, the
accessibility of teenagers to cigarettes via social
sources, and easy availability of cheap, smuggled
cigarettes.

The easy commercial access of teenagers
to cigarettes that was highlighted by this study
was also found in previous studies (7,14,47). The
participants in our study felt that this could be

attributed to retailers’ ignorance and their desire
to profit from selling cigarettes to all customers,
regardless of their age. Furthermore, the non-
compliance of these retailers to the law may be
related to poor law enforcement (4).

Poor law enforcement was believed to be
caused by poor resources, the lack of public co-
operation in ensuring retailers’ compliance with
the law, and the current deficiency in the law
regarding the allocation of the enforcement of
power to only certain people. To decrease the
accessibility of teenagers to cigarettes, multiple
strategies have been suggested. These strategies
include increasing merchant compliance checks
at retail outlets and allocating the enforcement of
power to other local bodies. However, statements
made by the teenagers, such as “no matter how
strong the law is enforced, they will always find
ways to obtain cigarettes”, should raise questions
about the effectiveness of the youth access law even
if this law is strongly enforced. The ineffectiveness
of some of the enforcement strategies has been
shown by recent studies (4,48). In these studies, a
high level of tobacco retailers’ compliance was not
associated with a change in teenagers’ perception
of cigarette accessibility. This is because teenagers
can obtain their cigarettes from friends, family
members, and other social sources (49,50), as was
also described by the teenagers in our study.

Participants in our study believed that the
social sources of cigarettes decreased the effect
of a tobacco duty on teenage smoking. The
ineffectiveness of the tobacco duty may also be
due to the teenagers’ practice of sharing the cost
of cigarettes with their friends. Because western
studies (4,32) have demonstrated that a tobacco
duty can reduce both teenagers’ consumption
of cigarettes and their smoking prevalence, the
findings of this study may imply that the current
tobacco duty might not be high enough to have a
similar impact on these teenagers. However, the
participants thought that the positive effects of
a high tobacco duty would be difficult to achieve
because of the rampant, illegal cigarette smuggling
in Malaysia (18).

In summary, the majority of the participants
believed that the national tobacco control
programme in Malaysia was ineffective in
advocating smoking cessation among teenagers.
Various factors were found to impair the
effectiveness of the programme and consisted
not only of problems with the programmes but
also teenagers’ cunning behaviour (personal
factor) and their poor efficacy to overcome
nicotine addiction (behavioural factor). This
complex interaction between environmental,
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personal, and behavioural factors was supported
by SCT, which could explain teenage smoking in
Malaysia. Therefore, multiple strategies beyond
educating teenagers about the dangers of smoking
and restricting cigarettes to teenagers should
be implemented to ensure smoking cessation
(Figure 2). Because this study has shown the
suitability of SCT in our local context, SCT could
be used as the foundation in the development of
comprehensive strategies.

Although this study could provide insight
about possible problems with the national tobacco
control programme in Malaysia, the limitations
of our study should not be overlooked. Many of
the limitations are related to the methodology
of the study, and thus, careful consideration
must be taken before implementing the findings
into practice. The purposive-sampling method,
which allowed us to recruit participants who
had certain characteristics (e.g., mainly 16-year-
old Malay teenagers from urban areas), limits
the generalisation of our findings to other
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teenagers could increase smoking cessation
among teenagers. Moreover, enhancing law
enforcement, increasing the tobacco duty, finding
better strategies to curb cigarette smuggling, and
providing self-efficacy skills could also improve
the smoking cessation rate among teenagers. In
addition, a good theoretical framework that is as
comprehensive as SCT should be the foundation
of the programme, as this allows for holistic
management in ensuring smoking cessation
among teenagers.
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Abstract

Background: The epidemiological study of vision problems is important for developing
national strategies for the prevention of visual impairment. There was alack ofinformation regarding
vision problems among school children in East Malaysia. The purpose of this study was to compare
the refractive errors and degrees of visual impairment between Native Iban and Malay school
children who participated in a formal government vision loss prevention programme conducted in a
rural area of Betong Division, Malaysia.

Methods: In total, 293 Native Iban and Malay school children (Standard 1, Standard 6,
and Form 3) received refractive assessments by an optometrist after failing tests in the formal
government school vision screening programme in 2008. A criterion for referral was a visual acuity
of 6/9 or worse in either eye. Assessments of the refractive errors of the children were performed
using dry retinoscopy and subjective refraction techniques at community clinics.

Results: The overall prevalences of refractive error and visual impairment among the
sampled populations were 47.7% and 3.5%, respectively. Approximately 97.1% of reported cases were
myopia. The Malay sample population was found to be more myopic than the Native Iban population
(U = 8240.50, P < 0.05, r = 0.14), but no significant association was found between myopia and
ethnicity ()* = 2.66, P > 0.05). Both Native Iban and Malay children in education levels higher than
Standard 1 were more likely to have myopia (P < 0.05). Myopia was found to be more likely to affect
females than males at a statistically significant level among Native Iban children (¥* [1.N = 170] =
6.279, P < 0.05, odds ratio = 2.327, 95% CI = 1.184—4.575). There was no statistically significant
association between visual impairment and ethnicity (* = 1.60, P > 0.05). Approximately 94.1% of
children with refractive errors suffered from having either the wrong prescription (7.8%) or having
uncorrected refractive errors (92.2%).

Conclusion: The Native Iban population was found to be less myopic than the Malay
population despite having a similar frequency of myopia. The proportion of children with myopia
increased with the level of education in both ethnicities. A high percentage of untreated refractive
error problems among Native Iban and Malay children in the Betong Division indicates that there is
a need for government intervention for the purpose of economic and healthcare improvements.

Keywords: child, myopia, optometry, refractive errors, visually impaired persons

Introduction

The prevalence of refractive error varies
(2.9% to 22.1%) depending on the population
studied, the sample selection, and the definitions
that are used for its classification (1-6). In
Malaysia, refractive error became an important
health issue because it was a major cause of
preventable visual impairment (7), and it was
the most commonly reported vision problem
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among Malaysian children; its prevalence ranged
5.8%-33.3% (8—11). Extensive studies of myopia
were conducted due to its high prevalence and
its progression that occurs along with ocular
development. A higher prevalence of myopia was
found among the Chinese population compared
with both in Caucasian populations and in other
Asian populations (1—6). Refractive error studies
in Malaysia showed a similar distribution (8-14).
Among children, myopia was reported to affect
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the Chinese population most frequently (with
a prevalence between 42.0%—45.3%), followed
by Indian (15.5%-16.0%), Malay (3.5%—13.9%),
and indigenous populations (1.5%). In contrast,
the highest prevalence of hyperopia was reported
among the indigenous population (29.4%),
followed by Malay (14.3%), Indian (1.7%), and
Chinese populations (0.9%).

Ethnicity, geographical location,
environmental factors, and age may have
contributed to the prevalence and distribution
pattern of refractive errors, particularly those of
myopia (1—14). When comparing the prevalences
of myopia in Malays in Kelantan, in a suburban
area of the Gombak District, and in Singapore,
it was determined that the prevalence of myopia
was somewhat higher in better socio-economic
or urban locations (9). A study (14) of vision
problems among members of indigenous ethnic
populations in a rural area of Selangor also
demonstrated a low prevalence of myopia (1.5%).
These results were similar to results from studies
conducted in other countries (15—17). Myopia
and urban location were independent of other
conventional myopia risks such as ethnicity,
parental myopia, degree of near work, and
outdoor activity (9,17). The lower prevalence of
myopia in Australia relative to its prevalence in
Asia suggested that lifestyle and schooling might
influence the development of myopia (18,19).
In Malaysia, The National Eye Survey 1996 (7)
reported that the prevalence of refractive error in
a population of young people was higher among
children between 10 and 19 years old (1.4%) than
it was among children younger than 10 years old
(0.3%). The prevalence of myopia was reported to
be lower in pre-school children, 3.5% (11), than in
school-aged children, 5.4% to 33.3% (8—10). The
effect of gender on the prevalence of myopia was
inconclusive (6—13).

Previous studies (8,9) have also reported
visual impairment (with 0.7%—2.7% prevalences)
among school-aged children in Malaysia. The
causes of visual impairment were amblyopia,
corneal diseases, congenital anomaly, and other
unexplained factors. No significant differences
in visual impairment due to wuncorrected
refractive error were found among the Malay,
Chinese, Indian, and indigenous populations in
Malaysia (7).

Previous studies in Malaysia were conducted
in West Malaysia (the peninsular region) and
predominantly focused on 3 main ethnic groups
(Malay, Chinese, and Indian). Less information
about vision problems among populations in the
rural areas of East Malaysia, which had a different

ethnic composition, was reported. This study
aimed to compare refractive error and visual
impairment between Native Iban and Malay
school children who participated in a formal
government vision loss prevention programme
conducted in a rural area of the Betong Division,
Malaysia. The associations between myopia and
ethnicity, gender, and level of education were also
investigated. Native Iban and Malay populations
are among the largest ethnic populations in East
Malaysia. Data from this study will provide a
valuable addition to the information about vision
problems among school children in Malaysia;
this information is important for both the
development and enhancement of a preventative
vision programme at the national level.

Materials and Methods

In 2008, a formal government vision
screening programme was conducted in
105 primary schools (Standard 1 and Standard
6) and 12 secondary schools (Form 3) in the
Betong Division of Sarawak, Malaysia. Children
who failed the vision screening were referred to
an optometrist at a community clinic for further
assessment. This cross-sectional study was based
on the screening data collected from August 2008
to October 2008, and the analysis included only
Native Iban and Malay children. This project
adhered to the ethical considerations that were
put forth in the Declaration of Helsinki, 1975.
Approval to conduct the visual examinations
was obtained from the Betong Department of
Education and the Betong Department of Health.

Malaysia comprises 2 geographically distinct
areas, West Malaysia and East Malaysia, which
are separated by South China Sea. West Malaysia
is attached to the main continent (the peninsular
region), while East Malaysia is located on the
island of Borneo. Betong is a division of Sarawak,
which is a state in East Malaysia. The Betong
Division administrative area consists of 2 districts
and 7 subdistricts. The population of the Betong
Division consists of approximately 100000
people living within a 4000 km2 area, and it can
be divided into 4 main ethnicities: Malay (51%),
Native Iban (42%), Chinese (5%), and others
(2%) (20).

Vision screening was conducted by assistant
medical officers or nurses using Snellen visual
acuity (VA) charts, and the criterion for referral
to a community clinic was having a VA of 6/9 or
worse in either eye. At these clinics, optometrists
performed further vision assessments. Due to
our study objective, only findings from VA and
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refractive assessments will be reported here.
VA was tested monocularly using alphabetical or
tumbling E Snellen acuity charts at a distance of
6 m. Each child’s refractive status was assessed
using dry retinoscopy and subjective refraction.
Children who did not achieve a best-corrected
VA (BCVA) of 6/6 using dry retinoscopy and
subjective refraction techniques were referred
to an eye clinic for further evaluation. In the eye
clinic, cycloplegic refraction was performed by an
optometrist using 1.0% cyclopentolate; 2 drops
were administered 5 minutes apart, and a 3rd
drop was administered 20 minutes later. After
15 minutes, the degrees of pupil dilatation and
cycloplegia were evaluated, and cycloplegia was
considered to be complete when the pupil was
dilated to a width of 6 mm or more (8). Myopia
was defined as having a refractive error with a
spherical equivalent (SE) of at least —0.50 D,
and hyperopia was defined as having a refractive
error with an SE of +1.50 D or more (8). Children
were classified as having visual impairment if
their BCVA after cycloplegic refraction was 6/12
or worse in either eye (8). Visual impairment
was categorised into 3 groups: 1) bilateral
visual impairment (BCVA of 6/12 in the better
eye), 2) unilateral visual impairment (BCVA of
6/12 or worse in either eye), and 3) low vision
(BCVA of 6/18 or worse in the better eye). The
exclusion criteria included incomplete data and
unavailability of a child’s medical record during
the study period. Children who were referred to
an optometrist for reasons other than failing a
VA test and children with congenital unilateral
blindness or blindness due to injury were also
excluded. Each child’s ethnicity was determined
according to his or her birth certificate.

Data entry and analysis were performed using
SPSS version 15.0 (SPSS Inc., Chicago, IL, US).
A non-parametric Mann—Whitney U test was used

in the analysis of the degree of refractive error
because the data were not normally distributed.
The associations between myopia and ethnicity,
gender, and level of education were investigated
using logistic regressions.

Results

Demographic information about the subjects
was shown in Table 1. In total, 293 children
(174 Native Iban, 59.4%, and 119 Malay, 40.6%)
each received a refractive assessment by an
optometrist. Eight children were excluded from
this study because they had incomplete medical
records or failed to attend a follow-up appointment
(4 cases), they had unilateral blindness (2 cases),
or they were referred for reasons other than failing
the VA assessment (2 cases).

The overall prevalence of refractive error
in the studied population was 47.7%. In total,
132 children were found to be myopic (72 Native
Iban, 60 Malay), and 4 children were hyperopic
(3 Native Iban, 1 Malay). The distribution of
refractive errors was shown in Table 2. The
SE ranged from -0.50D to -10.50D for the
myopic group and from +2.00D to +4.50D
for the hyperopic group. The mean (SD)
spherical equivalent in the right eyes of
Native Iban and Malay children were
-0.77 D (SD 1.37) and -1.12 D (SD 1.52),
respectively; and in the left eyes, —0.70 D (SD 1.45)
and -0.96 D (SD 1.45), respectively. A Mann—
Whitney U test of the right eye data indicated
that the Malay sample population was more
myopic than the Native Iban sample population
(U = 8240.50, P < 0.05, r = 0.14); however, no
significant difference in refractive error between
the 2 populations was found for the left eye.

The distribution of visual impairment among
Native Iban and Malay children according to

Table 1: Demographic data of the study subjects

Level of Gender

education

Standard 1 Male
Female

Standard 6 Male
Female

Form 3 Male
Female

Native Iban

(n = 170)

18 (10.6) 8 (7.0
19 (11.2) 9 (7.8)
19 (11.2) 17 (14.8)
34 (20.0) 39 (33.9)
21 (12.3) 10 (8.7
59 (34.7) 32 (27.8)

Data are presented in number (percentage).
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the children’s level of education, associated
refractive error conditions, and severity of visual
impairment was shown in Table 3. Ten children
(3.5%) were unable to achieve a BCVA of 6/12
or better following assessment with cycloplegic
refraction. The proportion of children with
visual impairment was not found to correlate
with ethnicity (x* = 1.60, P > 0.05), and all of the
children with visual impairment also had refractive
error problems. Children with visual impairment
were found to have either anisometropia or high
astigmatism. The number of children with visual
impairment was relatively higher in male children
than in female children, and this number was
also higher among children with lower levels
of education than among children in Form 3 in
both ethnicities. Both cases of visual impairment
in Form 3 children belonged to the Native Iban
ethnic group.

Fourteen children wore corrective visual
aids on the day of the examination, but 10 of
them had visual acuities poorer than 6/12 while
wearing their current glasses. Approximately
94.1% of children with refractive errors suffered
from either having the wrong prescription (7.8%)

Variable Level of

Table 2: Distribution of refractive error in Native Iban and Malay children according to severity
Native Iban (n = 170)

or from uncorrected refractive errors (92.2%).
The distribution of improperly treated refractive
problems according to the type of refractive error,
ethnicity of the child, and level of education was
shown in Table 4. Two children who had incorrect
prescriptions were visually impaired, and the
other 8 children with visual impairment did not
have any type of visual correction.

Because myopia accounted for 97.1% of
the refractive errors, further evaluation of the
data from children with myopia was conducted.
Information regarding the ethnicity, gender,
and level of education of children with myopia
was shown in Table 5. Among Native Iban
children, female children were 2 times more
likely to have myopia than male -children
0 [1.N = 170] = 6.279, P < 0.05, odds ratio
= 2.327, 95% Cl.= 1.184—4.575]. Myopia was
also found to be more common in children with
education levels higher than Standard 1 in both
Native Iban ()*[1.N = 170] = 17.406, P < 0.05,
odds ratio = 3.819, 95% CI = 1.433-10.176) and
Malay (¢ [1.N = 115] = 9.231, P < 0.05, odds
ratio = 6.500, 95% CI = 1.787—2.644) children.

Malay (n = 115)

education
High myopia Standard 1 o (0.0)
(>-5.00 D) Standard 6 1 (0.6)
Form 3 (0.0)
Moderate myopia Standard 1 (0.0)
(-2.00 Dto -5.00 D) Standard 6 15 (8.8)
Form 3 16 (9.4)
Low myopia Standard 1 3 (@)
(-0.50 Dto —1.75 D) Standard 6 14 (8.2)
Form 3 13 (7.6)
Emmetropia Standard 1 34 (20.0)
(+1.25 D to —0.25 D) Standard 6 23 (13.5)
Form 3 50 (29.4)
Low hyperopia Standard 1 o (0.0
(+1.50 Dto +2.00 D)  Standard 6 o (0.0)
Form 3 o (0.0)
Moderate hyperopia Standard 1 o (0.0)
(+2.25 Dto +5.00 D)  Standard 6 o (0.0)
Form 3 1 (0.6)

Left eye Right eye
o (0.0) o (0.0) o (0.0)
1 (0.59) 2 (17 1 (0.8)
(0.0) 2 (17 2 (17
(0.0) o (0.0) o (0.0)
13 (7.6) 11 (9.5) 7 (6.0
14 (8.2) 12 (10.4) 11 (9.5)
6 (3.5) 2 (17) 4 (34
17 (10.0) 17 (14.7) 19 (16.5)
19 (11.2) 14 (12.2) 12 (10.4)
31 (18.2) 15 (13.0) 13 (11.3)
20 (11.8) 25 (21.7) 29 (25.2)
46 (27.1) 14 (12.2) 17 (14.7)
o (0.0) o (0.0) o (0.0)
o (0.0) o (0.0) o (0.0)
o (0.0) o (0.0) o (0.0)
o (0.0) o (0.0) o (0.0)
2  (1.2) 1 (0.8) o (0.0)
1 (0.6) o (0.0) o (0.0)

Data are presented in number (percentage). Refractive errors are given in spherical equivalent.
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Table 3: Distribution of visual impairment in Native Iban and Malay children according to gender,
level of education, associated refractive error conditions, and severity

Variable

Gender
Male
Female
Level of education
Standard 1
Standard 6
Form 3
Associated refractive error condition
Astigmatism (= 2.00 D)
Anisometropia (= 2.00 D)
Severity of visual impairment
Low vision (BCVA > 6/18 in the better eye)

Bilateral visual impairment (BCVA > 6/12 in the better eye)

Unilateral visual impairment (BCVA > 6/12 in the worse eye)

Native Iban Malay
(n =170) (n =115)
4 (2.4) 2 (1y)
3 (1.8) 1 (0.9)

(0.6) 1 (0.9)
4 (24) (1.7)
2 (1.2) o (0.0)
4 (2.9) 2 (1.7)
3 (1.8) 1 (0.9)
o (0.0) 1 (0.9)
3 (1.8) (0.0)
4 (2.4) (1.7)

Data are presented in number (percentage). Abbreviation: BCVA = best-corrected visual acuity.

Table 4: Distribution of improperly treated refractive problems according to the type of refractive
error, ethnicity, and level of education

Variable

Wrong prescription

(n=10)

Type of refractive error

Myopia 10 (100.0)

Hyperopia 0 (0.0)
Ethnicity

Malay 6 (60.0)

Native Iban (40.0)
Level of education

Standard 1 2 (20.0)

Standard 6 5 (50.0)

Form 3 3 (30.0)

Uncorrected refractive error
(n =118)
114 (96.7)
4 (3.3
54 (45.7)
64 (54.2)
8 (6.8
53 (44.9)
57 (48.3)

Data are presented in number (percentage).

Discussion

Native Iban children were found to be less
myopic than Malay children, which suggested
that ethnicity might have contributed to the
distribution pattern of myopia. Previous
researchers have suggested that differences in
lifestyle between different ethnic groups might

www.mjms.usm.my

contribute to differences in the progression of
myopia (19), as there is no evidence to support
an association between axial length and ethnicity
despite the hereditary nature of myopia (21).
It has also been reported that excessive axial
length is a major cause of myopia in children
regardless of their ethnicity (21).
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Table 5: Frequency of myopia according to ethnicity, gender, and level of education

Variable
Ethnicity
Native Iban 170
Malay 115
Gender
Native Iban Male 60
Female 110
Malay Male 35
Female 80
Level of education
Native Iban Standard 1 37
Standard 6 53
Form 3 8o
Malay Standard 1 17
Standard 6 56
Form 3 42

Myopia Odds ratio P value
n (%)
72 42.4 1.455 0.103
60 52.2
17 10.0 2.327 0.014*
55 32.3
16 13.9 1.451 0.360
44 38.2
6 35
32 18.8
34 20.0 3.819 < 0.001%
4 3-5
28 24.3
28 24.3 6.500 0.010*

* Significant difference with P < 0.05 by chi-square test.

Despite the fact that the Malay population
was more myopic than the Native Iban
population, both ethnic groups were found to
have similar proportions of myopia. Previous
studies in Malaysia reported a relatively lower
prevalence of myopia among indigenous
people in a rural area (14) compared with
those of other ethnicities in wurban area
(8-10,12,13). An increased prevalence of
myopia was also found to be associated with
a Dbetter socio-economic or urban location
(9,15—17). Geographical location and
environmental factors might predispose these
2 ethnicities to have similar prevalences of
myopia. Both Native Iban and Malay children
in this study lived in similar locations and were
possibly exposed to similar environments.
This result also supported the notion that the
association between myopia and geographical
location was independent of other confounding
factors such as ethnicity (17).

The proportion of children with myopia was
found to increase with their level of education.
Children in education levels higher than
Standard 1 were more likely to have myopia.
These findings suggested that vision screenings in
rural areas should be performed more regularly,
rather than being given only to children in

Standard 1, Standard 6, and Form 3 as they
are in the current school health programme.
Although the present approach might be
adequate for children in more urban areas due to
its cost effectiveness and practicality, a different
approach might be more appropriate for children
in rural areas because these children have limited
access to eye health services. Regular vision
screening allows for the early detection of vision
problems that can prevent further, and possibly
irreversible, vision loss.

Myopia was found to be associated with
female Native Iban children; however, there
was no significant association between myopia
and gender in Malay children. These findings
supported the varied and inconsistent outcomes
of other studies (6—13). It has been suggested
that different preferences between genders
regarding their daily activities might influence
the result more than gender itself; specifically,
female children might prefer more indoor
activities and tasks that require near vision than
male children.

This study also revealed that 3.5% of the
children were both visually impaired and had
uncorrected refractive errors. The frequency of
visual impairment was similar between Native
Iban and Malay children, and this finding
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supported a previous study (7) that suggested
that visual impairment might occur in children
regardless of their ethnicities.

The high percentage of improperly treated
refractive error problems among school-aged
children in the Betong Division of Malaysia
suggested that the visual health programme
should be improved. A national strategy for
the ocular health programme should be more
concerned with both vision loss prevention
programmes, such as ocular health education
and vision screening, and the improvement of
eye care facilities. Otherwise, children who fail
vision screenings and are diagnosed with vision
problems will not be able to obtain appropriate
treatment or intervention.

This study of refractive error among Native
Iban and Malay children in the rural area
of Sarawak, Malaysia, supports the existing
data and provides information for planning
improvements in the national health programme.
Screening for refractive error is important for
preventing visual impairment among children,
but the current vision loss prevention programme
may not be adequately equipped to resolve
these problems. It has been suggested that
screening for these conditions should initially be
conducted in preschool-aged children and then
regularly throughout the schooling period to
prevent undetected visual impairment in children
and to offer them an opportunity to receive
early treatment. There is also a need to improve
eye health services in rural areas; the need for
better facilities and preventative strategies is
particularly profound.
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Abstract

Background: Tooth erosion is a growing dental problem; however, the role of diet in the
aetiology of tooth erosion is unclear. A cross-sectional study was conducted to determine the
association between tooth erosion occurrence and the consumption of acidic foods and drinks
among undergraduate university students.

Methods: A total of 150 undergraduate students (33 males and 117 females) aged 19 to
24 years at Universiti Kebangsaan Malaysia participated in this study. The Basic Erosive Wear
Examination was used to assess the occurrence of tooth erosion. Information regarding dental
hygiene practices, usual dietary habits, and consumption of acidic foods and drinks was obtained
through a structured questionnaire.

Results: In all, 68% of subjects had tooth erosion. Subjects who reported having received
information about healthy eating were less likely to have tooth erosion (> [1, N = 150] = 7.328,
P = 0.007). The frequencies of milk (OR = 0.29, 95% CI = 0.13—0.67) and tea/coffee (adjusted
OR = 0.42, 95% CI = 0.19—0.95) consumption were negatively associated with tooth erosion. Dental
hygiene practice, the frequency and amount of acidic food and drink intake, and body mass index

classification were not significantly associated with the risk of tooth erosion (P > 0.05).

Conclusion: A high prevalence of tooth erosion was observed among this group of students.
Preventive measures, such as dietary advice and increased consumption of milk at a younger age,
may reduce the occurrence of tooth erosion among this age group.

Keywords: beverages, cross-sectional study, food habits, public health, tooth erosion, young adult

Introduction

Tooth erosion is defined as a pathological
disease characterised by the loss of dental hard
tissue due to its chemical removal from the
surface by an acid or chelation without bacterial
involvement (1). The causative factors of this
multi-factorial disease are divided into extrinsic
and intrinsic types. Extrinsic causes include the
environment, medication, lifestyle factors, and
diet. Intrinsic tooth erosion may occur if gastric
acid reaches the month due to regurgitation,
vomiting, or gastro-oesophageal reflux disease
(2). An individual may not be aware of having this
problem until it reaches the dentine and pulp,
which eventually leads to tooth sensitivity, altered
occlusion, and poor aesthetics (3).

There is a considerable body of evidence
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from laboratory studies to indicate that the
acidity of carbonated drinks, sports drinks, and
fruit juices can cause tooth erosion. Research
has demonstrated that drinks with a pH of 5.5 or
less tend to erode and soften the enamel surface.
Examples of common acidic food items that
have an increased potential for causing tooth
erosion include carbonated beverages (4,5),
sports drinks (2,6), citrus fruits, and fruit juices
(7,8). Carbonated soft drinks have a pH ranging
2.3—3.4, whereas acidic fruit juices and alcoholic
drinks have a pH ranging 2.1—-3.6 and 2.8—3.9,
respectively (6,9). In vitro and in situ studies
have also found that natural fruit juices (10,11)
and fruit-flavoured drinks have an increased
erosive potential (12—14). In addition, certain
dietary habits, such as retaining an acidic drink
in the mouth for a longer period of time, could
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also cause this dental problem (15). A laboratory
study indicated that yogurt does not have erosive
potential on enamel, even though it is acidic (16).
In addition, it was found that milk and tea have
little or no potential for causing erosion (5).

Most studies on children and adolescents
support the finding that acidic foods and
drinks cause tooth erosion (3,5,8,17,18), but
comparatively few have assessed these risk
factors in adults (19,20). In Malaysia, data
regarding the prevalence of tooth erosion in
all age groups is limited. Studies about tooth
erosion and its relationship with dietary factors
in any age group are also limited. In Kelantan,
on the East Cost of Malaysia, Saerah et al. (21)
reported that the proportion of raw tooth wear
was 100%, and pathological tooth wear was
20.1% among 16-year-old teenagers. Tooth
wear is a non-caries loss of dental tissue that
results from an interaction between 3 processes:
abrasion, attrition, and erosion, which may
happen in isolation or in combination. Although
this study included erosion as a component of
tooth wear, they did not report tooth erosion as
a separate dental problem that may be related to
an individual’s dietary pattern. Among 81 adults
aged 18—80 years who attended a dental clinic in
Kelantan, 29 (35.8%) had abrasion, 25 (30.9%)
had attrition, 1 (1.2%) had erosion, and 26 (32.1%)
presented a combined type of tooth wear (22). In
this study, the prevalence of tooth erosion was
low, and the dietary patterns of patients who
attended dental clinics may not be representative
of other adults. Thus, the aim of the present study
was to investigate the association between dietary
patterns and tooth erosion among young adults.

Materials and Methods

Study population and design

A cross-sectional study was conducted at
Universiti Kebangsaan Malaysia, Kuala Lumpur
campus. A convenience sample of 150 students
from various departments was recruited. Based
on the sample size calculation formula (23),
150 subjects were required to provide 80% power
at a significance level of 5%. The prevalence
of tooth erosion was obtained from a previous
study among university students in China (24).
Ethical approval for this study was obtained from
the Ethics Research Committee of Universiti
Kebangsaan Malaysia. An information sheet
about the study was given to all subjects, and
informed consent was obtained from each subject
before participation in the study. Undergraduate
students who were not pregnant and were not

receiving orthodontic treatment were eligible for
this study. Subjects were excluded if they were
postgraduate students, had medical problems,
such as gastro-oesophageal reflux disease,
bulimia, or anorexia nervosa, or were professional
swimmers.

Questionnaire

A self-administered questionnaire
was designed to obtain information about
demographics, dental health history, medical
history, oral hygiene practices, and dietary
patterns. Subjects were asked to recall the
frequency and amount of acidic foods and drinks
consumed per day, per week, and per month
for the past 1 month using a self-administered
questionnaire adapted from previous studies
(18,19,25). The questionnaire was pilot tested
for clarity among 30 undergraduate students,
and minor amendments to the questionnaire
were made as needed. The reliability of the
questionnaire was assessed; Cronbach’s alpha
coefficient showed a satisfactory result of 0.78.

Subjects completed the questionnaire before
dental examinations were performed. A food
frequency questionnaire was used to calculate
participants’ mean daily consumption. Actual
dietary habits of the subjects may not have been
captured accurately if they were asked to recall
their consumption of acidic foods and drinks for
the past 24 hours or 1 week, or to record their
diet intake in 3-day food diary. Therefore, dietary
data were assessed for the past 1 month. Food
frequency questionnaires are the recommended
method for research on  diet-disease
relationships (25).

Acidic foods were classified into 2 groups:
acidic drinks and acidic foods. Acidic drinks
included fruit juice (natural fruit juice and
diluted fruit juice), fruit-flavoured drinks (cordial
diluted and cocktail drinks), sugared carbonated
drinks (carbonated drinks and sparkling water),
non-sugared carbonated drinks, sports drinks
(also known as isotonic drinks), alcoholic drinks,
and honey drinks. Non-erosive drinks included
tea, coffee, and milk. Acidic foods included
ketchup, pickles, citrus fruit—flavoured ice-cream,
vinegar-containing foods, baked beans, fruit
jam, sour sweets, dried fruits, and fruits (26).
Non-erosive foods included cheese and yogurt;
these 2 foods are also high in calcium.

Clinical examination

A tooth erosion assessment was performed
usingthe Basic Erosive Wear Examination (BEWE)
index (27). Dental examinations were performed
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by a final-year dental student and were calibrated
against a dental specialist. The kappa value was
0.75. Clinical examinations were conducted in
the main hall of the students’ accommodation.
The BEWE is a partial scoring system recording
the most severely affected surface in a sextant,
and the cumulative score guides the management
of the condition for the practitioner. The 4-level
score (0—3) grades the appearance or severity of
wear on the teeth as no surface loss (0), initial loss
of enamel surface texture (1), distinct defect, hard
tissue (dentine) loss of less than 50% of the surface
area (2), or hard tissue loss of greater than 50% of
the surface area (3). The reliability of the BEWE
has been proven to be acceptable for scoring the
severity of dental erosive wear and for recording
such lesions in prevalence studies (28). The result
of the BEWE is not only a measure of the severity
of the condition for scientific purposes but, when
transferred into risk levels, is also a possible guide
towards management.

Buccal/facial, occlusal, and lingual/palatal
surfaces were examined for the highest score
recorded. The examination was repeated for all
teeth in a sextant, but only the surface with the
highest score was recorded for each sextant. Once
all the sextants had been assessed, the sum of the
scores was calculated.

Anthropometry measurement

Anthropometry measurements, including
body weight and height, were conducted at the
first meeting with subjects. Body weight was
measured using a TANITA digital scale HD-
306 (TANITA Corporation, JP) to the nearest
0.1 kg, and height was measured using a SECA
208 body meter (SECA, DE) to the nearest
0.1 cm. During body weight measurements,
subjects were required to wear minimal clothing
and to stand on the centre of the scale with their
weight distributed evenly between both feet.
Height measurements were performed using
the stretch stature method. Subjects were asked
to stand with their feet together and their heels,
buttocks, and upper part of their back touching the
scale, with their head positioned in the Frankfort
plane. Body mass index (BMI) was calculated
by dividing the weight (kg) by the square of
height (m) and was classified into 4 categories:
underweight (BMI < 18.5 kg/m?), normal
(BMI 18.5—-24.9 kg/m?), overweight (BMI 25.0—
29.9 kg/m?), and obese (BMI = 30.0 kg/m?) (29).

Statistical analyses

Data were compiled and analysed using
SPSS version 17.0 (SPSS Inc., Chicago, IL,
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US). Data normality was tested using the
Kolmogorov—Smirnov test. Descriptive analyses
were performed to determine the percentages,
means, and standard deviations for qualitative
data. A chi-square analysis was used to test the
associations between tooth erosion occurrence
and dietary and socio-demographic variables.
Normally distributed data were presented using
the mean and standard deviation. Fisher’s exact
test was used to test the association between the
frequencies of acidic food and drink consumptions
and the occurrence of tooth erosion. Binary logistic
regression was used to calculate the adjusted
odds ratio for the amount of non-erosive drinks
consumed and tooth erosion occurrence with the
inclusion of confounding factors, such as ethnicity,
gender, whether the participant had ever received
dietary advice, saliva volume, and the frequency
of milk consumption. The significance level was
set to 0.05.

Results

A total of 150 subjects completed the
questionnaire and underwent dental examination
for tooth erosion (a response rate of 100%).
The majority of subjects were females (78.0%),
Chinese (60.0%), aged between 19 and 21 years
(80.7%), and had father (54.0%) and mother
(52.7%) with an educational level of secondary
school (Table 1).

Sixty-eight percent (n = 102) of the subjects
had tooth erosion (Table 1). A total of 78.4%
(n = 80) of females and 21.6% (n = 22) of males
had tooth erosion (}* [1, N = 150] = 0.035,
P = 0.853). A greater percentage of Chinese
students (65.7%) had tooth erosion compared
with Malays (27.4%) and Indians (6.9%)
(¢ [1, N = 150] = 4.448, P = 0.108); however, the
difference was not statistically significant. There
was no significant difference in the percentage
of students with tooth erosion by age groups
(P = 0.705) as well as by father’s (P = 0.730) and
mother’s (P = 0.084) educational levels (Table 1).

A greater percentage of subjects without
tooth erosion (50.0%) reported that they had
received information about healthy eating
compared with subjects with tooth erosion (27.5%)
(Table 2). The risk of tooth erosion among
subjects who had ever received information on
healthy eating was lower than for those who had
not (OR = 2.64, 95% CI = 1.30—5.94). Subjects
reported that parents, friends/relatives, and
television/magazines were the primary sources
of their dietary information. More than two-
thirds of the subjects in both groups reported that
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Table 1: Occurrence of dental erosion according to the socio-demographic characteristics

Characteristic

Gender
Male 22
Female 80
Ethnicity
Malay 28
Chinese 67
Indian 7
Age (years)
19—-21 83
22-24 19
Father’s educational level P
Primary school 22
Secondary school 52
Tertiary education 21
Mother’s educational level ©
Primary school 34
Secondary school 51
Tertiary education 15

Dental erosion

(%)
(21.6) 11 (22.9) 0.853
(78.4) 37 (77.1)
(27.4) 19 (39.6) 0.108
(65.7) 23 (47.9)
(6.9) 6 (12.5)
(81.3) 38 (79.2) 0.705
(18.7) 10 (20.8)
(23.2) 9 (19.1) 0.730
(54.7) 29 (61.8)
(22.1) 9 (19.1)
(34.0) 7 (15.9) 0.084
(51.0) 28 (63.6)
(15.0) 9 (20.5)

2Data were analysed using chi-square test. There were ® 8 missing data for fathers’ educational level and ¢6 missing

data for mother’s educational level.

their most recent dental check-up was more than
6 months ago. There was no significant difference
in the dental hygiene practices between subjects
with and without tooth erosion (Table 2). Based
on anthropometry measurements, the majority
of subjects with (61.8%) and without (66.7%)
tooth erosion had a normal BMI (Table 3). There
was no significant difference in the occurrence
of tooth erosion between subjects with different
BMI classifications (P = 0.468).

Food and drink intake frequencies were
dichotomised into 2 categories: high consumption
and low consumption (Table 4). The majority of
subjects frequently consumed non-erosive drinks,
which included tea or coffee and milk, compared
with acidic drinks. Less than 5% of subjects
consumed any acidic drinks or milk more than
4 to 5 times daily. However, 22.7% of subjects
consumed tea or coffee 4 to 5 times daily. No
significant association was found between the
frequency of acidic drink consumption and the
occurrence of tooth erosion. However, there was

a significant negative association between the
frequency of milk consumption and the occurrence
of tooth erosion (P = 0.004). For subjects who
reported a greater frequency of milk consumption,
only 12.7% had tooth erosion compared with
87.3% in the low consumption group (OR = 0.29,
95% CI = 0.13—0.67, P = 0.004). Subjects with and
without tooth erosion reported low frequencies
of acidic food consumption, except for fruits
(Table 5). Less than half of the subjects (49.0%)
reported a high frequency of fruit intake. Although
a greater percentage of subjects with tooth erosion
(49.0%) consumed fruits at a higher frequency
than subjects without tooth erosion (41.7%), there
was no association found between the frequency
of fruit consumption and the risk of tooth erosion
(OR =1.35,95% CI = 0.67—2.69).

Dietary analysis indicates that the amounts of
acidic and erosive foods consumed by the subjects
were low and were not associated with the risk of
tooth erosion (Table 6). However, based on the
amount of non-erosive drinks consumed, tea or
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Table 2: Occurrence of dental erosion according to the status of receiving information on healthy
eating and dental hygiene practices

Variable Dental erosion Pvalue? OR
Yes No (95% CI)

(%) (%)

Ever received information on healthy

eating?

Yes 28 (27.5) 24 (50.0) 0.007? 2.64

No 74 (7250 24  (50.0) (1.30-5.94)
Source of dietary information on healthy
eating®

Medical doctors 9 (8.8) 10 (20.8) - -

Parents 22 (21.6) 13 (27.1)

Friends/relatives 17 (16.7) 11 (22.9)

Dentists 5 (4.9) 4 (8.3)

Television/magazines 17 (16.7) 12 (25.0)

Dieticians 2 (2.0) 5 (10.4)

Nurses 2 (2.0) o) (0.0)

School teachers 11 (10.8) 7 (14.6)
Last dental check-up

> 6 months ago 71 (69.6) 35 (72.9) 0.678 1.18

Recently/within last 6 months 31 (304) 13 (27.1) (0.55-2.52)
Type of toothbrush

Hard/medium bristled toothbrush 62 (60.8) 34 (70.8) 0.232 1.57

Soft-bristled toothbrush/unsure 40 (39.2) 14  (29.2) (0.75-3.28)
Frequency of daily teeth brushing

1—2 times per day 77 (75.5) 37 (77.1) 0.831 1.09

> 3 times per day 25 (24.5) 11 (22.9) (0.49-2.46)

2 P values were based on chi-square test, with ® P < 0.05 considered significant. ¢ Only respondents who had received
information on healthy eating answered this question, and they were allowed to choose more than 1 answer.

Table 3: Occurrence of dental erosion according to the body mass index classification

Body mass index Dental erosion Pvalue ?
No
(%)
Underweight (< 18.5) 28 (27.5) 9 (18.7) 37 (24.7) 0.468
Normal weight (18.5—-24.9) 63 (61.8) 32 (66.7) 95 (63.3)

Overweight or obese (25.0—34.9) 11 (10.7) 7 (14.6) 18 (12.0)

2 P values were based on chi-square test.
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Table 4: Occurrence of dental erosion according to the frequency of acidic and non-acidic
drink consumption

Consumption level Dental erosion Pvalue ? (0)23
Yes W) (95% CD)
(%)
Acidic drink
Fruit juice
High¢ 4 (3.9) 4 (8.3) 0.268 0.45
Low? 98 (961 44  (917) (0.11-1.88)
Fruit-flavoured drink
High¢ 6 (5.9) 4 (8.3) 0.727 0.69
Low? 96 (9410 44  (917) (0.19-2.56)
Sugared carbonated drink
High¢ 3 (2.9) 1 (2.1) > 0.95 1.42
Low? 99 (970 47  (97.9) (0.14-14.06)
Non-sugared carbonated
drink
High¢ 2 (2.0) 1 (2.1) > 0.95 0.94
Low? 100 (98.0) 47  (97.9) (0.08-10.63)
Sports drink
High¢ 1 (1.0) 1 (2.1) 0.539 0.47
Low? 101 (99.0) 47  (97.9) (0.03-7.60)
Non-acidic drink
Tea or coffee
High¢ 34 (33.3) 21 (43.8) 0.276 0.64
Low? 68  (66.7) 27  (56.2) (0.32-1.30)
Milk
Highe 13 (12.7) 16 (33.0) 0.004" 0.29
Low¢ 8 (873) 32  (67.0) (0.13-0.67)

2 P values were based on Fisher’s exact test, with » P < 0.05 considered significant. ® High consumption was
defined as drink consumption of 4—5 times per week or more than once per day. ¢ Low consumption was defined as
drink consumption of 1—3 times per week or never.

Discussion

coffee intake of more than 150 mL/day (the 75th
percentile) indicated a reduced risk (to 43%)
of experiencing tooth erosion (OR = 0.43, 95%
CI = 0.21-0.90) (Table 6). In addition, a
significantly reduced risk of tooth erosion was
found at 107 mL/day (the 75th percentile) of milk
intake (OR = 0.46,95% CI = 0.22—0.94). However,
after adjustment for confounding factors, binary
logistic regression analysis revealed that the risk
of tooth erosion remained statistically significant
only for tea or coffee intake 150 mL/day or more,
with a reduction in the risk of tooth erosion to
42% (Table 7).

More than half of the university students
aged 19—24 years who participated in this study
had dental erosion. Unfortunately, limited data
are available on the prevalence of tooth erosion
among young adults in Malaysia. Although it is
difficult to accurately compare the results of this
study with other prevalence studies due to the
differences in the indices used, the study criteria,
the diagnostic criteria, and the tooth surfaces
examined, it appears that the prevalence of tooth
erosion in this study is greater than that reported
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Table 5: Occurrence of dental erosion according to the frequency of acidic food consumption

Pvalue 2 (0) 23
(95% CI)

Dental erosion

Consumption level
Yes
(%)

Yogurt

High? 1 (1.0)

Low¢® 101 (99.0)
Ketchup

High? 4 (3-9)

Low® 08 (69.1)
Fruit jam

High® 3 (2.9)

Low*¢ 99 (97.1)
Sour candy

High” 4 (3.9)

Low® 98 (69.1)
Dried fruit

High? 12 (11.8)

Low® 90 (88.2)
Fruit

High" 50 (49.0)

Low® 52 (51.0)

1 (2.1) 0.539 0.47

47 (97.9) (0.03-7.60)
1 (2.1) > 0.95 1.92

47 (979 (0.21-17.64)
2 (4.2) 0.655 0.70

46 (95.8) (0.11—4.32)
1 (2.1) > 0.95 1.92

47 (979 (0.21-17.64)
6 (12.5) > 0.95 0.93

42 (87.5) (0.33—2.66)

20 (41.7) 0.483 1.35

28 (583) (0.67—2.69)

2 P values were based on Fisher’s exact test. > High consumption was defined as food consumption of 4-5 times per week
or more than once per day. © Low consumption was defined as food consumption of 1—3 times per week or never.

by an aforementioned local study among adults in
Kelantan (21), among university students in the
United States of America (36.5%) (19) and among
adults aged 26—30 years in Switzerland (29.9%)
(20). Tooth erosion was reportedly higher (77%)
among Saudi military men similar in age to the
participants in our study (19—25 years old) (30).
In the present study, there was no significant
difference in the proportion of tooth erosion
between genders, ethnic groups, or parental
education levels. A study among adolescents
aged 13—14 years in Brazil (18) also reported
that gender and socio-economic class were
not significantly associated with the risk of
tooth erosion.

Our study found that there were no
relationships between tooth erosion and the
frequency and amount of acidic foods and drinks
consumed. Tooth erosion is more frequently
reported to be associated with acidic drinks
among children (31), adolescents (5,31—33) and
adults (15) when the consumption was high, and
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the association is not reported in children (3)
when the consumption was low. In our study, the
proportion of subjects who reported frequently
consuming acidic drinks was too small to show
a significant association with tooth erosion
occurrence.

Another potential explaination for why
dietery habits were not found to have any
significant association with tooth erosion is that
the study was cross-sectional, and therefore only
assessed dietary patterns 1—2 months prior to
the study. Dietary patterns during data collection
may not have been the same as the dietary
patterns when tooth erosion occurred. Moreover,
tooth erosion is a progressive disease resulting
from frequent and prolonged exposure to acidic
food items. Finally, the risk of tooth erosion is
multi-factorial in nature and is influenced by the
tooth composition and structure and the saliva
composition (31), which we did not examine in
this study due to financial and time constraints.

The present study found that the amount of
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Parameter

25th (0123
(95% CI)

Acidic and erosive food

Table 6: Consumption of acidic foods and non-erosive drinks, in percentiles and crude ORs

Percentile

so0th OR =5th (0] 23
(95% CI) (95% CI)

Acidic drink (mL/day) ¢ 36 0.67 97 1.00 197 0.83
(0.31-1.46) (0.50-1.98) (0.38-1.81)
Acidic non-fruit food (g/day) 0 - 3 0.96 14 0.725
(0.48-1.91) (0.33-1.57)
Acidic fruit (g/day) ¢ 14 0.97 50 0.86 148 1.03
(0.44—2.16) (0.45-1.76) (0.47—2.26)
Non-erosive drink
Tea or coffee (mL/day) o) - 43 1.15 150 0.431
(0.58-2.30) (0.21-0.90)
Milk (mL/day) o) - 17 1.95 107 0.461¢
(0.97-3.94) (0.22-0.94)

2 Acidic drinks included natural fruit juice, diluted fruit juice, cordial drinks, carbonated drinks (low-calorie and non-low-calorie),
soda drinks, sports drinks, sparkling drinks, alcoholic drinks, fruit cocktail drinks, and honey drinks."? Acidic foods included
ketchup, pickles (sour, fruits, vegetables), citrus fruit-flavoured ice-cream, vinegar-containing foods, baked beans, fruit jam,
sour candies, dried fruits (prunes, apricots), and raisins. ¢ Acidic fruits included apple, grape, kiwi, mango, orange, lemon,
mandarin orange, pineapple, star fruit, mangosteen, pear, plum, prune, strawberry, guava, and tomato.! Results were significant

with P < 0.05.

Table 7: Binary logistic regression model for the amount of non-erosive drinks consumed

Parameter Crude OR
Tea or coffee 0.43

(= 150/< 150 mL per day)

Milk 0.46

(= 107/< 107 mL per day)

95% CI Adjusted OR @ 95% CI
0.21-0.90 0.42" 0.19-0.95
0.22-0.94 0.47 0.22-1.01

2OR adjusted for ethnicity, gender, receipt of dietary advice, and frequency of milk consumption. ® Result was significant

with P < 0.05.

acidic fruits consumed was not associated with
the occurrence of tooth erosion. This finding
is consistent with previous studies (34-36).
Associations between fruit consumption and
tooth erosion were reported only in studies when
consumption was excessive. In case-control
studies, a considerable risk of erosion has been
reported when citrus foods were eaten more
than twice per day (10,34). Less than half of the
subjects in the present study consumed fruits
4 to 5 times per day, with a median intake of
56 g among subjects with erosion and 46 g among
subjects without tooth erosion. Fruit juices are
more likely to initiate tooth erosion compared
with fruits themselves (37). However, we did not
find a significant association between fruit juices
and tooth erosion in this study (P = 0.268), which
may be because the majority of subjects reported

low fruit juice and acidic food intake.

In the present study, we found that the
occurrence of tooth erosion was lower among
subjects who reported greater milk consumption.
One study (31) indicated that children and adults
with erosion drank milk significantly less than
children with no erosion. Laboratory studies have
demonstrated that milk is protective against tooth
erosion due to its high concentration of calcium.
The calcium and phosphate in foods may have a
protective effect against erosion on tooth enamel.
Calcium is crucial for dental health because it helps
to maintain the teeth’s mineral composition in the
process of demineralisation and remineralisation,
which depends on dietary factors, pH, and the
oral environment (2,38). Cow’s milk has been
demonstrated to strengthen tooth enamel by
re-hardening it after exposure to acidic drinks

www.mjms.usm.my



Malays J Med Sci. Apr-Jun 2012; 19(2): 56-66

(4). Milk consumption among all subjects in this
study was low, with a median daily consumption
of 4 mL/day among subjects with tooth erosion
and 46 mL/day among subjects without tooth
erosion. Low consumption of milk by the subjects
in this study is in agreement with data from the
national survey among adults in Malaysia in
2006; the survey reports that the average milk
consumption among adults was 0.14 servings per
day, compared with the recommendation of 1 to
2 servings per day (39). Only 17.1% of adults in
this population consumed milk 1.4 times daily
(39). According to the Recommended Nutrient
Intake Malaysia, adults aged 19 to 65 years
should consume 800 mg of calcium per day, and
the Malaysian Dietary Guidelines recommend
1—3 glasses of milk as part of a balanced diet (40).
The association between the risk of having tooth
erosion and milk consumption was not significant
when other confounding factors were taken into
account. This may be because milk consumption
was low among our participants.

The present study found that tea and coffee
consumption greater than 150 mL/day was
associated with a reduction in the risk of tooth
erosion to 42% after other confounding factors
were taken into consideration. We asked the
subjects in this study to recall the frequency and
amount of tea and coffee consumption, but we did
not specifically ask them to recall these beverages
separately. We also did not ask the participants
to specify whether they added milk, sugar, or
both to their coffee/tea. It is possible that some
subjects in this study added milk to their coffee
or tea, which may have provided a protective
effect. In addition, it has been reported that tea
has a complex composition, and its consumption
has been recognised as having some beneficial
dental effects because of its appreciable fluoride
content (41—43). Although tea is acidic, with a
pH of 4.9, it only reduces 1 pH unit on the tooth
surface, and resting pH levels are restored within
approximately 2 minutes after drinking (44).
Despite the possible advantages of tea, excessive
consumption may lead to problems of staining
of the dentition. In addition, among groups at
risk of iron deficiency, such as young infants
and the elderly, excessive consumption of tea
should be avoided to prevent possible effects on
intestinal mineral absorption. We could not find
any evidence to indicate any potential protective
effects of drinking coffee on tooth erosion.
Further studies are highly recommended to test
and clarify this finding.

The present study found that the frequency
of yogurt consumption was not associated with
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tooth erosion. Yogurt reportedly contains high
amounts of calcium and phosphate, but it is
also an acidic food (16). A laboratory study (45)
indicated that yogurt has no erosive potential on
enamel, although it can induce the deposition of
hydroxyapatite and fluorapatite, components of
tooth enamel.

Subjects who reported that they had not
received dietary information about healthy
eating were significantly more likely to have
tooth erosion compared with their counterparts.
More than two-thirds of subjects reported that
their most recent dental check-up was more than
6 months before the study was conducted, which
indicates that dental healthcare awareness should
be promoted. In this study, subjects reported
that parents, relatives/friends, and television/
magazines were the primary sources of dietary
advice related to dental health. This indicates that
dental health promotion should be channelled
through parents and media to reach out to this
age group. Dentists, nutritionists, and dieticians
should play an important role in promoting
healthy eating to maintain dental health.

Our study did not specify whether acidic
foods and drinks were consumed as a meal or as a
snack. Acidic foods and drinks are recommended
to be consumed with meals to reduce the risk of
tooth erosion, as saliva flow is high during meal
time (38). In addition, the consumption of acidic
drinks with swishing, holding, sipping, or using
a straw was not specifically addressed in the
questionnaire, which may have been very useful
to study (46). This study was conducted at one
of the universities in Malaysia; thus, the results
of this study may not be representative of the
tooth erosion occurrence and dietary patterns of
the general population, due to educational status,
individual preferences, and lifestyle differences.
This study should be replicated using a larger
sample size including subjects from a wider
age range and across multiple ethnic groups.
Despite these limitations, outcomes from this
study have highlighted several points. First, a
high occurrence of tooth erosion among young
adults at the university should be addressed
through oral health promotion. Second, the study
supports the importance of the dietary aspect in
managing tooth erosion; thus, feasible means
of integrating dietary education into the dental
setting and mainstream media warrants further
investigation. Finally, our study demonstrates
the complexity of the interaction between diet
and tooth erosion in humans, as well as the need
for further epidemiological studies with large,
random populations.
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Conclusion

This study demonstrates that subjects who
consumed milk more frequently and those who
had received dietary information were less likely
to have tooth erosion than those who had not. The
amountoftea/coffee consumed wasindependently
associated with a reduction in the risk of tooth
erosion, and this finding warrants further
investigation in the future. A high occurrence of
tooth erosion among university students in this
study indicates that a proper health promotion
programme should be implemented in schools, at
the university level and in the media to increase
awareness of tooth erosion and the importance of
dental check-ups and healthy eating, which may
help to combat tooth erosion.
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Abstract

Background: Acute meningoencephalitis is an important cause of morbidity and
mortality around the globe. The objective of this study was to examine the distribution of acute
meningoencephalitis and its aetiological agents among children admitted to a tertiary hospital in
southern Bangladesh.

Methods: This prospective study was carried out in Khulna Medical College Hospital from
2007 to 2009. All of the admitted children between 1 month and 12 years of age were enrolled over a
2-year period if they met the inclusion criteria of having an acute onset of fever (< 14 days) and any of
the following 3 signs: neck stiffness, convulsion, or altered mental status. Cerebrospinal fluid (CSF)
was collected within hours and sent to the laboratory for cytological and biochemical analyses. CSF
was examined by Gram staining and a latex agglutination test to detect common bacteria. Serum and
CSF were also tested for Japanese encephalitis virus antibodies.

Results: A total of 140 children were included in the study, which accounted for 2.5% of
admissions between 2007 and 2009. The number of acute meningoencephalitis cases was relatively
higher (37.9%) during the monsoon season. The CSF report revealed a pyogenic form in 24 (18.5%)
and a viral form in 13 (10.0%) cases. Altered mental status was significantly less frequent (P < 0.001)
in cases of pyogenic meningoencephalitis (62.5%) than in cases of non-pyogenic meningoencephalitis
(93.4%). Bacterial causes were identified in 11 (8.5%) children; the causative agents included
Streptococcus pneumoniae (n = 8), Neisseria meningitides (n = 2), and Haemophilus influenzae
(n = 1). Three (2.3%) patients were positive for Japanese encephalitis virus.

Conclusion:S. pneumoniaewasthe mostcommonbacteriacausingacute meningoencephalitis
among the study subjects, and Japanese encephalitis virus was present in few patients.

Keywords: aetiology, Bangladesh, children, infectious diseases, meningoencephalitis, symptoms

Introduction

Acute meningitis and acute encephalitis
constitute significant public health problems
worldwide  (1,2). Although Dbacteria are
predominantly responsible for meningitis, viruses
can cause both meningitis and encephalitis
with equal frequency (3). It is often difficult to
reliably differentiate meningitis and encephalitis
clinically (4). Therefore, the term acute
meningoencephalitis (AME) is used to denote both
conditions. Despite advancements in diagnostic
techniques and antimicrobial therapies, AME

remains an emergency infectious disease with a
high fatality (5,6).

It has been estimated that 1—2 million
cases of acute bacterial meningitis (ABM)
occur annually worldwide (7). The problem is
more acute in resource-poor countries in Latin
America, sub-Saharan Africa, and South—East
Asia (8). Neisseria meningitides, Streptococcus
pneumoniae, and Haemophilus influenzae
type b are pathogens most commonly associated
with bacterial meningitis globally, accounting for
almost 90% of reported cases in patients between
2 months and 5 years of age (9). The overall

www.mjms.usm.my © Penerbit Universiti Sains Malaysia, 2012
For permission, please email:mjms.usm@gmail.com

Malays J Med Sci. Apr-Jun 2012; 19(2): 67-73


mailto:%20chrasul%40btcl.net.bd?subject=

Malays J Med Sci. Apr-Jun 2012; 19(2): 67-73

incidence of ABM in developed countries is
2—3 per 100 000, with peaks of incidence in
infants and adolescents (10). The incidence of
bacterial meningitis among children in developing
countries is 10—20 per 100 000, a figure more
than 10 times higher than that in Western Europe
and the United States (11).

Viral meningoencephalitis is caused by a
wide range of viruses, although most cases are
caused by enterovirus, herpes simplex virus, and
mumps virus (12). Japanese encephalitis (JE)
virus is the main cause of meningoencephalitis
in Asia, with 30 000-50 000 cases reported
annually (13). Children between 5 and 15 years
old are primarily affected, with a fatality rate of
20%-30%; in addition, one-third of survivors
experience neuropsychiatric sequelae (13,14).
The emerging Nipah virus causes severe febrile
encephalitis, resulting in the death of 40%—75%
of affected people, and in the recent past, several
outbreaks of Nipah encephalitis have occurred in
northwestern Bangladesh (15,16).

AME can be rapidly progressive, resulting in
permanent sequelae in a relatively short period
of time (6). The ability to treat the meningitis
patients immediately depends upon the findings
of the CSF examination. The emphasis is first
not to miss bacterial meningitis and second
not to treat viral meningitis with inappropriate
antibiotics or steroids (17). Epidemiological and
microbiological studies of AME are necessary
to develop appropriate clinical management
strategies and to implement effective preventive
measures. However, national data on AME are
extremely limited in Bangladesh. Therefore, this
study was performed to determine the distribution
of acute meningoencephalitis and the aetiological
agents in children admitted to a tertiary care
hospital in southern Bangladesh.

Subjects and Methods

This prospective study was carried out in
the paediatrics ward of Khulna Medical College
Hospital for a period of 2 years, from October
2007 to September 2009. Khulna Medical College
Hospital is the only teaching hospital in southern
Bangladesh and admits patients from all districts
of the Khulna Division and from the neighbouring
districts of other divisions. All of the admitted
children between 1 month and 12 years of age who
met the case definition of AME were included in
this study. AME was defined as the acute onset
of fever (1—14 days), followed by any of the
followings: (a) signs of meningeal irritation, (b)
convulsions, or (¢) a change in mental status (18).
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Children diagnosed later with febrile convulsions,
cerebral palsy, stroke, or epilepsy were excluded
from the study. Written permission was obtained
from each parent after he or she was informed
about the purpose of the study. Ethical permission
was obtained from the ethical review committee
of the International Centre for Diarrhoeal Disease
Research, Bangladesh, and of the Khulna Medical
College Hospital.

After a provisional diagnosis of AME, a
trained doctor recorded each patient’s history,
examined the patient, collected specimens, and
monitored the progress of the disease. All of the
information was noted in a pre-designed form. In
addition to taking a blood sample, cerebrospinal
fluid (CSF) was collected within 2 hours from
all patient unless contraindicated and was sent
for biochemical and cytological analyses. In the
microbiology laboratory, CSF was tested by Gram
staining and latex agglutination test to detect the
antigens of S. pneumoniae, N. meningitides, and
H. influenzae. The serum and CSF samples were
aliquoted in the laboratory and stored in —20 °C
freezer. The samples were transported in a cool
box to the virology laboratory (Institute of Public
Health) twice per month. The detection of JE
virus IgM antibodies was carried out by enzyme-
linked immunosorbent assays. Blood and CSF
cultures could not be performed, and the serum
was tested only for JE virus.

The CSF findings were categorised as viral or
pyogenic based on the following criteria (17,19):
(a) normal to high pressure, clear CSF, cell count of
< 1000 cells/mm3, predominance of lymphocytes,
CSF-to-plasma glucose ratio of > 0.3, and
protein level of 0.5-1 g/L indicate viral AME,
and (b) high pressure, cloudy CSF, cell count of
> 1000 cells/mm3, predominance of neutrophils,
CSF-to-plasma glucose ratio of < 0.3, and protein
level of > 1 g/L indicate pyogenic AME. Based
on physical characteristics of the CSF, treatment
was started immediately. The treatment included
parenteral antibiotics (ceftriaxone/cefotaxime),
steroids, and supportive therapy for bacterial
meningoencephalitis and was reassessed after
receiving the bacteriology report (20). Cases
of non-bacterial meningoencephalitis were
managed symptomatically and by supportive
therapy. Patients were observed twice daily, in
the morning and evening, to monitor the recovery
process or the development of complications.

The data were entered and analysed using
SPSS version 12 (SPSS Inc., Chicago, IL, US). For
continuous variables, the mean was calculated
for symmetrical data, and the median was
calculated for asymmetrical data. The categorical



variables were described using the frequency and
percentages.

Results

During the 2-year study  period,
5605 children were admitted to the paediatric
ward; 140 (2.5%) of the children met the
inclusion criteria for AME. The mean (SD) age of
AME cases was 60 (46) months. Sixty-four cases
(45.7%) were identified in children younger than
48 months, and 41 patients (29.2%) were infants
(< 12 months). The male-to-female ratio of the
children was 1.4:1. One hundred and thirty-two
(94.3%) children were Muslims (Table 1). Most
of the admitted children (80, 57.1%) were from
Khulna, followed by Jessore (45, 32.1%). AME
cases were present throughout the year, with few
increases and decreases in the incidence, but a
consistent high number of cases (53, 37.9%) was
observed between July and October, which is the
monsoon period in Bangladesh (Figure 1). Of the
3 JE-positive cases, 2 occurred in October, and
the other occurred in November.

The prodromal phase, calculated from
the onset of fever to the onset of neurological
features, ranged 1—14 days, and mean period was
4.3 days (SD 3.5). According to the laboratory
report, the CSF was classified into 3 categories.
Lumber puncture could not be performed in
10 cases because of contraindications or refusal
of the attendants. The reports were normal in
93 (71.5%) cases, pyogenic in 24 (18.5%) cases,
and viral in 13 (10.0%) cases. The clinical

20 9
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presentation of the cases was analysed in relation
to the CSF results (Table 2). The majority of
cases (59, 45.4%) presented with 2 features, both
altered mental status and seizure. Altered mental
status was significantly more frequent (P < 0.001)
in non-pyogenic AME (99 out of 106, 93.4%)
than in pyogenic AME (15 out of 24, 62.5%).

Table 1: Demography of the study subjects

Parameter n %
Age
1—48 months 64 45.7
49—96 months 43 30.7
97—144 months 33 23.6
Sex
Male 82 58.6
Female 58 41.4
Religion
Muslim 132 94.3
Hindu 8 5.7
Home district
Khulna 80 57.1
Jessore 45 32.1
Kushtia 7 5.1
Others 8 5.7

The total number of subjects was 140.

(4] T T T T T

Jan Feb Mar Apr May Jun Jul

T

T T T T T 1
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Month

Figure 1: Monthly distribution of acute meningoencephalitis cases
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In contrast, the proportion of patients with neck
stiffness was higher for pyogenic AME (13 out of
24, 54.2%) than non-pyogenic AME (41 out of 106,
38.7%), but this difference was not statistically
significant (P = 0.246).

The aetiological causes of AME were
analysed with respect to the CSF results
(Table 3). Bacterial causes were identified only in
11 (8.5%) children, all of whom had pyogenic AME.
S. pneumoniae was detected more frequently
(8 cases) than N. meningitides (2 cases) and
H. influenzae (1 case). JE virus-specific IgM was
found in 3 (2.3%) patients: 2 had antibodies in
the CSF, and 1 had antibodies in the serum. All
JE-positive cases except 1 had CSF results
indicative of a viral infection.

Discussion

The AME cases constituted 2.5% of all
hospital admissions during the study period.
Young children, particularly infants (29.2%),
were the most affected. No difference among
affected children was found with respect to sex,

religion, and location. In an Indian study (21),
among all paediatric admissions, 1.5% were due
to ABM. In Finland, the annual incidence of viral
meningoencephalitis is 219, 27.8, and 7.6 per
100000 for infants, children, and adult,
respectively (12). Kabilan et al. (18) observed
that the mean age of patients with JE was
5.5 years (SD 5.8), with a range from 6 months
to 12 years. Nearly 70% of those patients were
between 3 and 8 years old, and both the sexes
were equally affected. The results of present study
are, for the most part, in agreement with those of
other reports.

The number of AME cases in this study
was slightly higher during the monsoon period
(37.9%), but the difference was not statistically
significant. In contrast to this, two-third of the
cases in Tamilnadu district of India were admitted
during the monsoon period, coinciding with a high
JE vector density during the period of cultivation
(18). There were 8 human Nipah virus outbreaks
in Bangladesh from 2001 to 2008, all occurring
between December and May (22,23). Most cases
of viral encephalitis in temperate climates occur

Table 2: Clinical features according to cerebrospinal fluid (CSF) categorical finding

Symptom/sign CSF finding Total
Normal pyogenic Viral

Seizure 3 (2.3) 3  (2.3) 1 (0.8) 7 (5.3)
Neck stiffness 2 (15) 3 (2.3) o (0.0) 5 (3.8)
Altered mental status 7 (5.3) 1 (0.8) 2 (15 10 (7.7)
Seizure + neck stiffness 1 (0.8) 3 (2.3) o (0.0) 4 (3.1)
Seizure + Altered mental status 48 (36.9) 7 (63) 4 (B31) 59 (454)
Neck stiffness + Altered mental status 5 (3.8 1 (0.8 1 (0.8) 7 (5.4)
Seizure + neck stiffness + altered mental status 27 (20.8) 6 (4.6) 5 (3.8) 38 (29.2)
Total 93 (71.5) 24 (18.5) 13 (10.0) 130 (100.0)

The total number of samples was 130. Data are expressed in number of cases (percentage).

Table 3: Detection of pathogens according to the cerebrospinal fluid (CSF) biochemistry results

CSFresults Pathogen Total
None SP NM HI JE

Normal 92 (70.8) o (0.0) o (0.0) o (0.0) 1 (0.8) 93 (71.5)

pyogenic 13 (10.0) 8 (6.2) 2 (1.5) 1 (0.8) o (0.0) 24 (18.5)

Viral 11 (8.5) o (0.0) o (0.0) o (0.0) 2 (1.5) 13 (10.0)

Total 116 (89.2) 8 (6.1) 2 (1.5) 1 (0.8) 3 (2.3) 130 (100.0)

The total number of samples was 130. Data are expressed in number of cases (percentage). Abbreviation: SP = Streptococcus
pneumoniae, NM = Neisseria meningitides, HI = Haemophilus influenzae, JE = Japanese encephalitis virus.
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during the summer and fall (3). The only viral
aetiological agent tested for in this study was JE
virus, and the seasonality could not be ascertained
due to small number of JE cases.

The mean length of the prodromal phase of
the AME cases was 4.3 days (SD 3.4). Regarding
clinical features, altered mental status (88%)
was the most frequent presentation and was
significantly more frequent in patients with
non-pyogenic AME (P < 0.001). The majority
of patients (45.4%) presented with both altered
mental status and seizure. Neck stiffness was
more frequent in patients with pyogenic AME
(54.1%) than in those with non-pyogenic AME
(38.6%), but the difference was not significant
(P = 0.246). In Mexico, 21% of ABM patients
presented on admission with the classic clinical
triad of fever, altered mental status, and nuchal
rigidity (1). Seizure disorder was present in
54% of patients and was most commonly
observed in children aged 6 to 12 months of
age. A study from Mozambique (20) suggested
that the most evident clinical difference in ABM
between children and adults was neck stiffness.
Diagana et al. (14) noted that the first sign of JE
appeared after 6—14 days and that convulsions
were experienced by 85% of subjects. The higher
frequency of altered mental status in the present
study suggested that the majority of AME cases
were of viral origin. However, the prodromal
phase and clinical presentation of the 3 JE-
positive cases were not notably different from
that of other types of meningoencephalitis.

The overall bacterial detection rate in this
series was very low (8.5%), but it was 45.8% among
patients with pyogenic meningoencephalitis.
The majority of bacterial cases were due to S.
pneumoniae (6.1%), followed by N. meningitides
(1.5%) and H. influenzae (0.8%). The pre-
hospital use of antibiotics was a major factor
hindering the isolation of bacteria. Although this
practice can reduce the mortality of patients, it
can increase the rate of emergence of resistant
bacteria (24). Majed et al. (25) studied 160 CSF
samples from patients with bacterial meningitis
and found that 31 (19.4%) were culture positive,
revealing the growth of H. influenzae (45%),
S. pneumoniae (29%), and N. meningitides (19%);
among children under 5 years old, S. pneumoniae
was found in 80% of culture-positive cases.
Another hospital-based study from Bangladesh
(26) revealed that among 24% bacteria-positive
cases of ABM, 18% were due to N. meningitides,
3% were due to S. pneumoniae, and 3% were due
to H. influenzae. In contrast to this observation,
H. influenzae (70%) was recorded as the main

Original Article | Meningoencephalitis in Bangladesh

agent, followed by N. meningitides (13%) and
S. pneumoniae (10%), in the United States (27).
Among the types of meningitis caused by the
3 important organisms, H. influenzae meningitis
has decreased over time due to vaccination, but
S. pneumoniae continues as persistent pathogen
(28,29). Nearly 500 million people in the world
harbour N. meningitides in their nasopharynx,
but only a few develop meningococcaemia, and
most of these cases occur in sub-Saharan Africa
(29,30). Because the frequency of detection of
bacteria in the CSF was low in this study and only
3 cases were positive for JE virus, other viruses
such as herpes and Nipah could not be ruled out
as causative agents.

The  primary  limitation of  this
epidemiological study was its hospital-based
nature. The inability to isolate other viruses was
also an obstacle in identifying the actual causative
agent. Blood and CSF culturing, procedures not
used in this study, could be very helpful, not
only for detecting bacteria but also for choosing
the proper antibiotic in the management of AME
cases. An estimate of the cost of the care could
better explain the burden of the problem.

Conclusion

AME remains as an important cause of
emergency hospitalisation of children, particularly
infants. It is difficult to differentiate bacterial and
viral causes of AME by clinical features alone,
but altered mental status is frequently associated
with the non-pyogenic form of AME. Limited
investigation of the aetiological agent revealed that
S. pneumoniae tops the list of bacteria and that JE
virus was present in a small number of patients.
Further large-scale studies are required to explore
the national picture of AME in Bangladesh.
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Abstract

The current Western psychiatric wisdom states that suicide is always or almost always
associated with mental disorder. Careful Asian studies are casting doubt on this conclusion. Using
information from the public record (newspapers, coroner’s reports, and various web-based sources),
we sought evidence that, in the absence of mental disorder, suicide may be associated with major
financial loss. Reports of 15 individuals who completed suicide following major financial loss were
identified, thus an association between these events is supported.
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Introduction

The current Western psychiatric wisdom
states that suicide is the result of mental disorder
in 98% (1) or even 100% (2) of cases. However,
a number of recent studies (3—5) have reported
that, in Asian countries, mental disorder has been
found in less than 50% of those who completed
suicide.

In the late 19th century, Emil Durkheim, a
sociologist, published (6) important observations.
Durkheim found that suicide was primarily a
function of social circumstances; he stated that
people suicide when they are not supported
by or well integrated into the society, and that
mental disorder was relatively less important.
The majority of his observations have been
supported: for example, he found that marital
breakdown frequently led to suicide, particularly
among males, and this has been repeatedly
demonstrated (7).

Our group has argued the importance of the
predicament in which suicide is completed (8).
In particular, we have demonstrated that suicide
may occur in the absence of mental disorder when
there is a loss of reputation (9) and in response to
the threat of terminal illness (10).

Poverty is a risk factor for suicide, but only
when there is great disparity in wealth: when
some people are in poverty, but others nearby are
wealthy. Personal debt is a risk factor (11), and
suicide rates increase when the economy is in bad
shape (12). A recent monograph (13) explores the
motives for suicide as depicted in the movies, and
finds that relationship and economic breakdown
are commonly represented in this medium.
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We were interested to examine whether, in the
real world, in the absence of mental disorder, loss
of wealth might be associated with suicide.

Materials and Methods

As in previous studies (8—10), we examined
the public record (newspapers, coroner’s reports,
and various web-based sources) for accounts
of suicide associated with financial loss, and
arranged these into groups. This approach has
a predominantly qualitative research basis
(directing attention away from epidemiological
numbers and towards fellow human beings);
however, it has the advantage of being able to
refer to specific individuals and situations without
confidentiality complications, as the materials are
already publicly available.

Results

We located details of 15 people who had
completed suicide in the setting of acute financial
loss. Three separate groups can be determined:

1. A group who lost their life savings

This group includes Rene-Thierry Magon de
la Villehuchet (65 years old, died in 2008, USA),
Edna Coulic (43 years old, died in 2008, Canada),
and Major William Foxon (65 years old, died
in 2009, UK), who were defrauded. It also
includes Ahmed Abdelaal (55 years old, died
in 2008, Egypt) and Adolf Merckle (74 years
old, died in 2009, Germany) who were not
defrauded but had lost fortunes through the
global financial crisis.
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2. A group who were being investigated for
fraud

Fraud was only detected when those
individuals who completed suicide had lost their
own funds, such that they were no longer able to
hide their activities. This group includes David
Seaton (56 years old, died in 2006, UK), Jay
Korn (70 years old, died in 2010, USA), Michael
Greenberg (50 years old, died in 2010, USA),
Kenneth McLeod (48 years old, died in 2010,
USA), Ashvin Zaveri (71 years old, died in 2010,
USA), Mark Madoff (46 years old, died in 2010,
USA), and Dieter Frerichs (72 years old, died in
2010, Spain).

3. A group in financial difficulties, who killed
other family members before killing themselves

This group includes William Parente
(50 years old, died in 2009, USA) who was
under investigation for fraud and killed 3 family
members before himself, and Christopher Foster
(50 years old, died in 2008, UK) whose business
practices had been criticised in court, who later
killed 2 family members before himself. This
group also includes Karthik Rajaram (45 years
old, died in 2008, USA) who was not under
investigation for wrong doing but lost his fortune
on the stock market and killed 5 family members
before himself.

Discussion

Newspaper reports are written by experienced
journalists who take care to discover all relevant
facts; their reputations and livelihoods depend
on accuracy. They pay particular attention to
any evidence of mental disorder. Coroners also
take great care (and have even greater access to
information) as they make legal determinations,
and their findings have been recommended as
valuable sources for suicide research (14).

The public record (newspapers, substantiated
in many cases by coroner’s determinations) make
no suggestion of mental disorder in either the
first group of 5 individuals who had lost their
life savings, or the second group of 7 individuals
who had lost their assets and were also being
investigated for fraud.

It is agreed that those who were being
investigated for fraud suffered the stress of not
only financial loss but also, potentially, loss
reputation loss. Reputation loss can trigger
suicide (9). However, for these people, the initial
event was the financial loss, and their inclusion in
this study is justified.
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The killing of family members before
completing suicide suggests mental disorder.
However, the public record does not strongly
support this notion. Christopher Forster, for
example, attended a party with his family hours
before the deaths, and no guests observed
any evidence of mental disorder. It is possible
(but doubtful) that such evidence was overlooked.

If necessary, this last group can be put aside.
The remaining records of the 12 individuals from
the first 2 categories still strenuously indicate
that financial loss (with or without suspicion
of fraud) can lead to suicide, in the absence of
mental disorder. This finding supports the need
to take a broad view of suicide and emphasises
the potential benefit of considering the personal
predicaments (8) of individuals, when attempting
to prevent such actions.
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Abstract

Neurologic and airway compromise as a result of traumatic vascular injuries to the neck
region often lead to more severe complications and thus require special consideration. Furthermore,
these cases pose diagnostic and therapeutic challenges to healthcare providers. Here, we report
a case of a 28-year-old motorcyclist presenting with progressively enlarged Zone 2 neck swelling
on the left side following a high impact collision. There were no symptoms or signs suggesting
neurologic or laryngeal injury. Computed tomography angiogram of the neck revealed signs of an
active arterial bleed. The apparent vascular injury was managed by close observation for signs of
airway compromise, urgent angiogram, and selective catheter embolisation of the left lingual artery.
The patient subsequently recovered without further operative exploration of the neck. At 6 months
post-trauma, the neck swelling fully subsided with no complications from angioembolisation. This
case illustrates the individualised treatment and multidisciplinary approach in managing such cases.

We review our rationale for this diagnostic and therapeutic approach.

Keywords: diagnostic imaging, embolisation, neck, trauma, vascular system injury

Introduction

Traffic accidents are the leading cause of
mortality among Malaysians aged 20—30 years.
Neck injuries account for 5%—10% of all serious
traumatic injuries. Even in this era of modern
medicine, management of a patient with a
neck injury still poses significant challenges.
The neck is a compact conduit of various organ
systems (airway, vascular, neurological, and
gastrointestinal) anteriorly protected by skin
and subcutaneous tissue only. Therefore, a
single insult is capable of considerable harm.
Life-threatening complications include airway
occlusion and exsanguinating haemorrhage.
A concerted multidisciplinary approach to the
management of potential complications remains
the cornerstone of diagnosis and treatment.
Lingual artery avulsion rarely occurs in isolation
without any associated cervical spine or facial
trauma. The latter can be attributed to the
beneficial effects of protective helmets. New
advances in selective arterial embolisation allow

better treatment outcomes in vascular injuries,
preventing the need for exploratory neck surgery.

Case Report

A 28-year-old male was referred to the
otolaryngology team 2 hours following a hit-and-
run traffic accident with a rapidly expanding neck
swelling on the left side. The patient had been
involved in a high impact front collision with a
car while wearing a protective strapped helmet,
causing him to be thrown from his motorcycle.
Primary and secondary examinations revealed no
evidence of injury or haemorrhage to the head,
neck, or face. He later underwent observation
in the emergency department due to a history
of post-traumatic amnesia in anticipation of
other potential injuries. He developed a rapidly
expanding swelling on the left side of his neck
that started at Zone 2 but later expanded to
Zone 1 of the neck over a period of 2 hours. It
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was associated with pain and reduced the range
of movement in the neck area. There was no
hoarseness, difficulty in breathing, swallowing
problems, numbness, or weakness of the upper
limbs. Local examination revealed a diffuse
anterior mass on theleft side of the neck, extending
from the lower border of the mandible to the
supraclavicular region and measuring 14 x 10 cm.
The mass was neither expansile nor pulsatile, and
there was no loss of carotid pulsation distal to the
swelling. No palpable thrill or audible bruit was
present. He had no signs of airway compromise
nor did he show any cranial nerve deficit or
peripheral nerve damage.

Contrasted computed tomography of the
neck (Somatom Sensation 64; Siemens AG,
Berlin, Germany) showed an intramuscular
haematoma with its epicentre within the left
sternocleidomastoid muscle. A mild tracheal shift
to the right was noted, with no luminal narrowing.
The haematoma presented with a thick, irregular,
enhancing capsular wall with a hypodense centre.
Within the hypodense centre, a focal hyperdense
region of active contrast extravasation (indicating
active haemorrhage) was noted during the arterial
phase scanning, arising from a branch of the left
external carotid artery (Figure 1). Due to the
hairpin turn of this artery, the injured artery was
initially thought to be the left lingual artery. The
region of active haemorrhage was enlarged in the
venous phase. Catheter angiography of the left
external carotid artery revealed the injured artery
to be a proximal branch of the left lingual artery
(Figure 2). Gelfoam (Lyostypt, B Braun, Aesculap
AG & Co, Tuttlingen, Germany) embolisation of
the injured artery under selective cannulation
of the lingual artery was performed. Reflux of
embolic material into the lingual artery could not
be avoided, as the calibre of the injured artery was
not compatible with microcatheter superselective
embolisation. Post-embolisation angiography
showed successful embolisation of the transected
artery (Figure 3).

The patient underwent the procedures
5 hours post-trauma without any deterioration of
the airway. Post-embolisation, he was observed
for 2 days, during which the neck swelling
decreased in size by more than 50%. He did not
experience ipsilateral tongue numbness or sustain
any neurological deficits as a complication of the
procedure. At 6 months post-trauma, his neck
was healed with total resolution of swelling and
normal mobility.

www.mjms.usm.my

Coronal reformatted contrasted
computed tomography of the
neck showing an opacified artery
(arrowheads) demonstrating a
hairpin turn that leads to a focal
ovoid region of active contrast
extravasation (arrow) within the
neck haematoma (its inferolateral
margin is marked by dotted lines).

Figure 2: Digitally subtracted arteriogram of the
pre-embolisation, left, external carotid
artery. The artery showing contrast
extravasation (arrow) is a proximal
branch of the left lingual artery
(arrowheads). F = left facial artery.



Figure3: Post-embolisation, digitally subtracted,
selective angiography of the lingual
artery shows non-opacification of the
embolised artery.

Discussion

Ambroise Pare described the first case
of successful management of a patient with a
neck injury in 1552 (8). Over 400 years later,
there is still continuing debate about the best
approach to managing neck trauma. The role of
a well-conceived multidisciplinary plan cannot
be underestimated and is critical for improved
patient outcome.

For clinical and uniformity purposes, in a
trauma setting, the neck is divided into 3 zones.
This anatomical division provides the means for
a systematic approach to evaluating potential
injuries (1). Clinical criteria used to diagnose
vascular injury are divided into hard and soft
signs. Hard signs include massive bleeding,
pulsating haematoma, severe ischaemia, shock,
and thrill or bruit. Soft signs include moderate
haematoma, a reduced ankle-brachial index in a
vessel close to the injury and nerve damage (1).
However, these signs can be deceptive with low
sensitivity, at 61% (2). Carotid pulsation distal
to the haematoma is present in 36% of carotid
injury cases, and bruits are detected in only 2%
of the cases (2). In contrast, several articles have
demonstrated the safety and reliability of physical
examination alone in detecting Zone 2 vascular
injuries that require treatment (3). A retrospective
study of 2674 patients showed that physical
examination yielding hard signs of vascular injury
had a positive predictive value of nearly 100%
in vascular trauma requiring surgery. In this
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series, only 2 vascular injuries were missed using
physical examination alone (4).

The sensitivity of helical computed
tomography angiography (CTA) in the detection
of vascular neck injuries ranges from 80%
to 100% (5) The morphology of an injured
artery can be readily detected and serves as a
triaging tool for further management strategies.
Traumatic stenosis or occlusion can be managed
conservatively; in contrast, pseudoaneurysm,
active extravasation, and arteriovenous fistula
require active management by either endovascular
or open surgery (9).

Conventional or  digital  subtracted
angiography (DSA) has traditionally been
regarded as the standard of reference imaging
modality for traumatic vascular lesions of the head
and neck (6). In addition, haemorrhage control
can be achieved through embolisation, stent
placement, or temporary balloon occlusion (6). In
some instances, CTA may be superior to DSA in
regards to the relative speed of lesion detection.
Cox et al. (7) noted that certain lesions readily
detected on CTA were not detected by DSA until
selection of the injured artery was performed.
CTA, especially on multislice scanners with their
multiplanar capabilities, also provides a useful
“angiographic roadmap” to the interventional
radiologist, enabling specific targeting of a
vessel during DSA (7). By reviewing the available
evidence and diagnostic options, the challenge
in the current medical environment is to choose
the imaging examination that is the least time
consuming, least invasive, most readily available,
and most cost effective.

In this particular case, the ideal embolisation
procedure would have been the advancement
of a suitable microcatheter into the distal active
bleeding site using microcoils or permanent
embolic material such as Histoacryl glue (10).
However, the acute angle and the calibre of
the arterial branch precluded the use of a
microcatheter. Thus, Gelfoam was used as a
temporary embolic agent, with the expectation
of embolic reflux into the lingual artery. In our
experience, inadvertent embolisation of arteries
within richly vascularised anatomic regions (such
as the head and the neck) very rarely leads to
permanent vascular deficit of the affected end
organs.

Existing reports of traumatic lingual artery
injury are mainly of patients with trauma
involving multiple organs, multiple fractures,
and iatrogenic injury secondary to tonsillectomy.
The incidence of blunt craniocervical arterial
injury in a trauma setting is as low as 0.4% (11).
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The lingual artery is the most vulnerable at its
oblique, superficial portion as it branches from
the external carotid artery and as it loops forward
to its horizontal portion. These segments of the
lingual artery can be injured by shear forces due
to deceleration from high impact collision or
helmet-strap—related injury, precluding other
organ injuries.

In the past, mandatory surgical exploration
for Zone 2 injuries that crossed the platysma
muscle was the rule (8). However, several series
of mandatory explorations yielded a negative rate
of 40%—-60% (9).

Selective non-operative management of
neck injuries has steadily gained favour over the
past few decades and even more so with recent
advancesininterventional radiology. Itis generally
thought that unstable patients should undergo
emergency exploration while stable patients
are reserved for interventional angiography.
Although technically demanding, interventional
angiography has diagnostic value and has been
shown to significantly reduce morbidity rates (10).
However, it is important that personnel trained
to perform an emergency tracheostomy monitor
the patient for signs of respiratory distress during
this therapeutic procedure because loss of airway
patency in neck trauma occurs precipitously,
resulting in mortality rates as high as 33% (9).

The advantage of endovascular therapy in
the avoidance of acute complications related to
conventional open surgical repair (e.g., excessive
haemorrhage and fluid shifts, possible anatomic
distortion, and contaminated fields) is obvious
(10). However, the challenge of endovascular
repair remains the management of long-
term complications, particularly in the case of
endografts, due to their potential for migration
and endoleaks (10).

In conclusion, isolated lingual arterial
injury is uncommon in trauma settings. This
report illustrates an example of safe and
effective endovascular therapy of an actively
haemorrhaging branch of the lingual artery.
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Abstract

Chronic granulomatous mastitis is known as a benign and relatively rare disorder that is
often difficult to differentiate from breast carcinoma. We highlight the case of a 34-year-old woman
who had recurrent episodes of right breast swelling and abscess for 8 years. These were proven
to be chronic granulomatous mastitis by tissue biopsies on 3 different occasions. Her condition
improved on similar courses of antibiotics and high-dose prednisolone. However, she subsequently
developed progressive loss of vision due to an orbital tumour. She then underwent a craniotomy and
left orbital decompression with excision of the tumour, which proved to be a metastatic carcinoma.
A trucut biopsy of the right breast was then done and showed features consistent with an infiltrating
ductal carcinoma. This case illustrates the possibility that chronic granulomatous mastitis could be
a precursor for malignancy and the difficulty in differentiating one from the other. The possible

mechanisms of development and the implications for future management are also discussed.

Keywords: breast, carcinoma, disease progression, granulomatous mastitis, surgery

Introduction

Chronic granulomatous mastitis (CGM) is
a relatively rare and benign chronic condition of
unknown aetiology, with several cases reported in
the literature. It occurs in women of child bearing
age and is not associated with the classical risk
factors of malignancy such as smoking, hormonal
therapy, or family history. Clinically, the
condition can present as an abscess or can mimic
breast cancer and therefore is often difficult
to differentiate from breast carcinoma. The
diagnosis is by exclusion and is best made by tissue
histology. Radiological modalities commonly
used to diagnose other pathologies of the breasts,
such as ultrasonography and mammography,
have not been successful in diagnosing CGM
(1). The management of the disease consists of
high-dose, short-term steroid treatment, either
with or without surgery. However, recurrence rates
are as high as 50% (2). This is a report of a case in
which recurrent chronic granulomatous mastitis
subsequently presented with an infiltrating
breast carcinoma. This complex progression
illustrates the difficulty in diagnosing and
managing the disease.
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Case Report

A 34-year-old pre-menopausal woman
presented 8 years previously with a right breast
abscessthatwastreated withanincisional drainage
and a course of antibiotics. The first biopsy done
had shown fragments of breast tissue heavily
infiltrated by chronic and acute inflammatory
cells with several collections of epithelioid cells
indicative of CGM. The patient was subsequently
treated with a 3-week tapering course of high-
dose prednisolone and recovered well. However,
she developed another 3 recurrences over the next
8 years, which were also treated with incision and
drainage along with similar courses of antibiotics
and prednisolone. Two repeat biopsies taken
during these recurrences were similar to the
initial results of CGM (Figure 1). The patient
did not report any history of fungal infections
or tuberculosis exposure and had no previous
history of breast disease or any other medical
illnesses. She also has no history of breast cancer
in her family, is a non-smoker, and was never on
any hormonal contraception.

In between these recurrences of CGM,
she was regularly followed up in our clinics
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Figure 1: Breast tissue showing chronic granulomatous mastitis. (A) Vague granuloma formation
(arrow) composed of epithelioid cells at the centre and lymphocytes at the periphery. No
central necrosis or multinucleated giant cell is apparent (haematoxylin and eosin staining,
40x magnification). (B) The epithelioid cells (arrow) have abundant eosinophilic cytoplasm
(haematoxylin and eosin staining, 400x magnification).

with routine physical and ultrasonographic
examinations. These were unremarkable except
for the presence of extensive fibrous scarring due
to the repeated surgeries and inflammation. She
was last seen and examined 2 months prior to
her latest presentation. At the time, she was on
another tapering course of prednisolone and was
clinically asymptomatic.

Subsequently, the patient presented with a
progressive loss of vision of the left eye. This was
associated with intermittent headaches, anorexia,
and a significant loss of weight. Magnetic
resonance imaging (MRI) showed the presence of
a left orbital apex tumour compressing the optic
nerve (Figure 2). The patient then underwent a
craniotomy and left orbital decompression with
excision of the tumour. Biopsy results revealed
metastatic carcinoma. In the search for a primary
tumour, an MRI of the breasts showed extensive
scarring of the right breast that looked suspicious
of malignancy. A trucut biopsy of the right breast
was then performed and revealed infiltration of
malignant cells arranged in a vague tubular pattern
and cords displaying large hyperchromatic nuclei
with prominent nucleoli. These were indicative of
the presence of an infiltrative ductal carcinoma
of the right breast (Figure 3). The tumour was
estrogen and progesterone receptor positive
and c-erb negative (++). Staging radiological
investigations then showed multiple bony
metastases to the vertebrae with no evidence of
hepatic or pulmonary spread.

The patient was then referred for palliative
chemotherapy, but she declined treatment or
any follow up and subsequently expired after
6 months.

Figure 2: Gadolinium-enhanced T2-weighted
magnetic resonance image showing
a soft tissue lesion at the left orbital
apex involving the intracallicular
portion of the left optic nerve.
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Figure 3: Infiltrating ductal carcinoma in breast biopsies. (A) Infiltration of malignant cells arranged in
cords (arrow) and groups (arrow head) (haematoxylin and eosin staining, 40x magnification).
(B) The groups of malignant cells (arrow head) display hyperchromatic nuclei with moderate
amount of cytoplasm (haematoxylin and eosin staining, 400x magnification).

Discussion

CGM was first described by Kessler and
Wolloch in 1972 (2) as a benign and rare
disorder. To date, less than 150 cases have been
reported. A significant number of these reports
have addressed the issue of the diagnostic
difficulties faced in confirming CGM. Researchers
have suggested that the diagnosis of CGM is a
diagnosis of exclusion and that CGM can mimic
breast carcinoma (3,4). With the exception of a
case by Handley in 1938 (5), no reported cases
have suggested the possibility of an association
between CGM and malignancy.

It is well accepted that the risk factors of
developing breast cancer can be broadly divided
into hormonal and non-hormonal factors. The
former involve estrogen, and the latter include
radiation exposure as well as the inheritance of
the germline mutations BRCA-1 and BRCA-2.
A literature search of infections associated with
breast cancer has revealed only cross-species
infection by the mouse mammary tumour virus
initiating pathogenesis of breast cancer, although
research establishing this connection remains
preliminary (6). As mentioned earlier, chronic
granulomatous inflammation by any cause has not
been shown to lead to malignancy of the breast.

The theory that chronic inflammation leads
to cancer is well documented (7). It is postulated
that in response to infection from an offending
microorganism, the host’s defence mechanisms
produce free radicals, which lead to DNA damage
through oxidative processes and nitration of DNA
bases. This could eventually lead to cell dysplasia
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and, subsequently, the development of cancer. It
has been reported that nearly 15% of worldwide
cancer is associated with microbial infection (8);
however, breast cancer is not associated with
such infections.

There are several indications that our
patient initially had CGM, and this could have
led to breast carcinoma rather than a missed
diagnosis. First, 2 different histopathology
biopsies taken approximately 3 years apart after
the initial histopathological diagnosis of CGM
indicated the presence of foamy macrophages and
multinucleated giant cells forming granulomas
and microabscesses, confirming the initial
diagnosis. Second, the patient responded to steroid
therapy after every recurrence and had periods in
which she was completely asymptomatic. Finally,
the long nature of the disease beginning from the
first presentation to the diagnosis of malignancy,
a total of 8 years, makes it unlikely she had breast
cancer from the beginning.

The difficulty in differentiating breast
carcinoma and CGM as well as the possibility
that CGM could have led to cancer in our patient
prompts us to raise the question of whether
current management with regard to monitoring
and surgical therapy is adequate and appropriate.
Current practice indicates that following careful
confirmation of the diagnosis of CGM, the initial
treatment should be non-operative and that in
patients with more severe symptoms, a course of
prednisolone may be started. In more persistent
cases, either further immunosuppressivetherapies
like methotrexate or azathioprine may be used or
the patient may be offered surgical management,
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such as a wide surgical excision or a mastectomy.
In a previous report (9), only 3 recurrences were
noted in 18 cases diagnosed with CGM, suggesting
that surgical excision has a higher success rate.
Whether a more radical surgery is needed will
remain a matter of debate, unless it can be proven
that CGM can lead to cancer.

The patient in this case was regularly
followed up in 4 to 6 month intervals by
ultrasound and clinical examination, as is
standard for a patient in her mid-30s. The
affected breast was extensively scarred, rendering
clinical examination and ultrasound findings
less sensitive. In retrospect, annually imaging
the patient with MRI would have helped in
identifying malignancy at an earlier stage
because extensive fibrous scarring would reduce
the sensitivity of a mammogram. In such
circumstances, MRI may be useful; although
studies have shown mixed results. Kocaoglu
et al. (10) showed that MRI produced varied
appearances in patients diagnosed with CGM and
thus might limit its utility as a diagnostic tool.
However, in general, MRI is known to be more
sensitive than mammograms in detecting lesions
in fatty and dense breasts.

In summary, 3 different scenarios are
possible in our patient. First, the patient had
breast carcinoma throughout the years that
was misdiagnosed as CGM. However, this
is highly unlikely for the reasons mentioned
earlier. Second, she was unfortunate enough to
have developed breast carcinoma as a second,
separate pathology in the same breast. Third, she
developed breast carcinoma as a result of chronic
inflammation leading to dysplasia and subsequent
malignant change.

This case illustrates the difficulty in
identifying and diagnosing breast cancer in
a patient with a background history of CGM.
Whether the patient could have developed cancer
from CGM will be a matter of debate unless more
cases are encountered and subsequent research
can link breast cancer and CGM. The results of
future research could affect the diagnosis and
treatment of CGM and would certainly alter the
course of its management.
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Abstract

Pheochromocytomas are rare tumours originating from the chromaffin tissue. The clinical
manifestations are variable and are not specific; as a result, pheochromocytomas often imitate
other diseases. The diagnosis is usually established by biochemical studies, i.e., the measurement of
catecholamines or their metabolites in urine or plasma, followed by radiographic and scintigraphic
studies for localisation. Surgical removal of the tumour is the preferred treatment. We report a
30-year-old woman presenting with an adrenal incidentaloma that was 7.6 x 5.3 x 4.8 cm in size on
an abdominal computed tomography scan. Investigations for adrenal hormones, including a low-
dose dexamethasone suppression test, plasma aldosterone level, 24-hour urinary metanephrine
and vanillylmandelic acid levels, and plasma metanephrine level were all within the normal ranges.
During the surgical resection, the patient had a hypertensive spell. Surgery was postponed, and the
blood pressure was adequately controlled with a blockers, followed by 3 blockers. After 2 weeks, the
surgery was followed by a pathological biopsy that confirmed the pheochromocytoma diagnosis.

Keywords: adrenal incidentaloma, catecholamines, hypertension, pheochromocytoma, scintigraphy

Introduction

Pheochromocytomas are catecholamine-
producing tumours arising from chromaffin cells
in the sympathoadrenal system. Their prevalence
is estimated at 0.1% to 0.6%, and 80% to 85% of
them arise from the adrenal medulla; however,
tumours of the adrenal medulla predominantly
secrete  norepinephrine over epinephrine,
whereas the adrenal medulla normally secretes
80% epinephrine (1). The various catecholamines
give rise to sustained or paroxysmal hypertension,
along with symptoms of headaches, palpitations,
profuse sweating, breathlessness, anxiety, a sense
of dread, chest pain, nausea, vomiting, tremors,
and paraesthesia. Hyperglycaemia due to the
anti-insulinaemic actions of catecholamines
can produce polyuria and polydipsia. In severe
cases, a patient can present with myocardial
infarction, heart failure, pulmonary oedema,
arrhythmias, or intracranial haemorrhage (2).
A diagnosis is established by measuring the
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levels of metanephrines in the urine or blood
(2). Localisation of the tumour is performed
by computed tomography (CT) or magnetic
resonance imaging (MRI). Occasionally, the
tumour can present as an asymptomatic adrenal
incidentaloma after radiography. Here, we report
one such interesting case.

Case Report

A 30-year-old woman was referred to the
department of endocrinology for an evaluation
of an adrenal incidentaloma that was detected
on a CT scan. She did not have any complaints
of episodic headaches, palpitations, sweating,
chest pain, or hypertension. There was no history
of weight gain, excess hair growth on the body,
acne, proximal muscle weakness, or menstrual
irregularity. No previous history of hypertension,
weakness, anorexia, vomiting, abdominal pain,
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fever, diarrhoea, polyuria, or polydipsia could
be elucidated.

On examination, patient’s pulse rate
was 76 beats/min, blood pressure (BP) was
110/70 mmHg, without any postural drop, and
respiratory rate was 20 breaths/min. Her height
was 152 cm, and her weight was 47.2 kg. She was
pale and without oedema. There was no evidence
of moon facies, hirsutism, acne, purple abdominal
striae, acanthosis nigricans, or knuckle or mucosal
pigmentation. Her systematic examination, which
included a fundoscopy, was normal.

Routine haemogram, urine examination,
liver and kidney function tests, and other
laboratory = parameters including serum
electrolytes, arterial blood gas analysis, and
plasma calcium and phosphorous levels were
normal. No abnormalities were noted in the
electrocardiography or chest X-ray. Biochemical
tests to determine the functional hormone
secretion were found to be normal and are
depicted in Table 1.

CT of the abdomen revealed a well-defined,
heterogeneous enhancing mass lesion that was
7.6 x 5.3 x 4.8 cm in size, with an attenuation
score of 35 HU, and without any calcifications
at the upper pole of the right kidney. The left
adrenal gland appeared to be normal (Figure 1).
Considering the possibility of a non-functional
adrenal incidentaloma that was more than
6 cm in size and with a CT attenuation score of
35 HU, neither of which suggest a benign
lesion, the patient was subjected to a surgical
resection. Intra-operatively, the patient had a
spell of hypertensive emergency with a BP of
230/120 mmHg. The surgery was postponed,
and the patient was prescribed 5 mg of prazosin
twice daily, followed by 50 mg of metoprolol
twice daily after testing for the adequacy of
the a blockade. Two weeks later, with a BP of
140/80 mmHg, the patient underwent a
laparoscopic tumour resection. The pathological

study revealed an encapsulated tumour that had
a nested arrangement of large polygonal cells with
moderate granular cytoplasms and round to oval
nuclei, which confirmed the pheochromocytoma
diagnosis (Figure 2). Post-operatively, the patient
required 5 mg of prazosin twice daily. One
month later, the patient was treated with 5 mg
of prazosin once daily without any recurrence
of hypertension.

Discussion

Here, we discuss the case of a biochemically
negative pheochromocytoma that presented
with an intra-operative hypertensive crisis.
Approximately 5.0%—6.5% of  adrenal
incidentalomas are pheochromocytomas, and
8% of the patients with a pheochromocytoma
are completely asymptomatic and usually have
a familial form. In approximately 8%—-9% of

Figure 1: A computed tomography of the
abdomen showing a well-defined,

heterogeneous enhancing mass
lesion that was 7.6 x 5.3 x 4.8 cm in
size without any calcifications at the
upper pole of right kidney. The left
adrenal gland appears to be normal.

Table 1: The baseline biochemical parameters of the patient

Parameter Value Normal range
Plasma cortisol at 8:00 AM (ug/dL) 17.2 5-25
Plasma cortisol after ONDST (ug/dL) 2.4 <5
Plasma aldosterone (ng/dL) 5.4 2-20
24-hour urine fractionated metanephrines (mg/24 h) 0.7 <13
24-hour urine VMA (mg/24 h) 5.3 1-8
Plasma metanephrines (ug/dL) 34 <60

Abbreviation: ONDST = overnight 1-mg dexamethasone suppression test, VMA = vanillylmandelic acid
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Figure 2: The histopathology of the biopsy

specimen, showing a nested
arrangement of large polygonal cells
with moderate granular cytoplasms
and round to oval nuclei.

patients with sporadic paragangliomas and
21%-31% with hereditary paragangliomas,
plasma and urinary concentrations of the
catecholamines are normal (2). Timmers et al. (3)
have reported on biochemically silent abdominal
paragangliomas in 4 patients with a mutation in
the succinate dehydrogenase subunit B (SDHB)
gene. The reason provided was a defective
catecholamine synthesis that resulted from the
absence of tyrosine hydroxylase. In a recent case
series of 20 patients by Vanderveen et al. (4),
2 patients with false negative biochemical tests
were found.

The widespread wuse of radiological
investigations has increased the detection of
adrenal incidentalomas in individuals over
30 years of age. The clinical parameters that
need to be considered include functionality
and aggressiveness (5). An identification of
the functionality of cortisol, aldosterone, and
catecholamine and androgen secretion is essential,
and in our patient, all of these parameters were
within normal limits. Some imaging features
favour a malignancy: these include a large
size (more than 6 cm), irregular margins,
heterogeneity, high unenhanced CT attenuation
values (more than 10 HU), calcification, a delayed
wash out of contrast on an enhanced CT, and
a high to intermediate signal intensity on a
T.-weighted MRI. A biopsy would confirm the
nature of the lesion, which in our case was a
benign pheochromocytoma.

A CT scan with
images and an MRI
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contrast-enhanced
scan are used to

localise adrenal pheochromocytomas (6).
Metaiodobenzylguanidine (MIBG) and positron
emission tomography (PET) scanning are largely
reserved for an extra-adrenal paraganglioma or
particularly large tumours to rule out metastasis.
In PET scanning, the Gallium-DOTA-TOC/NOC
and DOPA-PET were found to perform better
than FDG-PET in detecting the paragangliomas.
Heterogeneity, a high Hounsfield density on a
CT (more than 10 HU), a marked enhancement
with intravenous contrast and delayed contrast
washout (less than 60% at 10 minutes), a high
signal intensity on a T,-weighted MRI, and
cystic or haemorrhagic changes indicate a
pheochromocytoma, adrenocortical carcinoma,
or metastasis. However, a pheochromocytoma
with lipid degeneration can result in low
attenuation scores (less than 10 HU) and more
than 60% washout in delayed CT scanning
(7). Motta-Ramirez et al. (8) have elucidated
that, although there was an increasing trend
towards calcification in the CT scan findings of
symptomatic patients, no significant differences
were found in asymptomatic patients with
respect to the age at presentation, the volume/
diameter of the mass, the necrosis score, or the
attenuation (all had scores of more than 10 HU).
Benign adrenal incidentalomas are characterised
by having a size less than 5 cm, sharp margins,
smooth contours, a lack of demonstrable growth
on serial examinations, attenuation scores less
than 10 HU, and more than 60% washout by
delayed CT scanning (6,9). In our patient, the
CT scan revealed a nonhomogeneous mass of
35 HU without any calcification.

It has been reported that an incidental
pheochromocytoma of less than 1 cm in size has
no symptoms (7). Our patient, who had a much
larger mass, had no symptoms or signs of the
disease. Possible reasons for this finding include
the following: (i) the presence of a smaller piece of
functional tissue, (ii) the release of a small amount
of unmetabolised catecholamines due to a rapid
intratumoural turnover rate, (iii) episodically
secreting tumours, (iv) silent stress-activated
tumours, and (v) false negative results due to
the high-temperature handling of the laboratory
specimen and an ingestion of caffeine 24 hours
prior to the testing.

The  biochemical diagnosis of a
pheochromocytoma is made by measuring the
24-hour urinary fractionated metanephrines
(08% sensitivity and 98% specificity) and
fractionated catecholamines (10). There is
a high specificity for the 24-hour urinary
vanillylmandelic acid (95%) and the 24-hour
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urinary total metanephrines (99%). The plasma
metanephrines are the preferred screening test
for patients who are considered to have a high risk
for a pheochromocytoma and for those suspected
of having a familial form. Because the free
metanephrines are formed extraneuronally, and
to alarge extent within the chromaffin tissues (e.g.,
the adrenal medulla and pheochromocytomas),
these metabolites are also the more sensitive
markers for a pheochromocytoma than the other
catecholamine metabolites that are derived
mainly from neuronal sources. Other tests,
including plasma catecholamines and 24-hour
urinary catecholamines, have a poor diagnostic
accuracy. Though biochemically silent, the
characteristic findings and biopsy diagnosis of a
pheochromocytoma in our patient justified the
use of an a blocker.

Histologically, paragangliomas are
capsulated and are composed of round or
polygonal epithelioid/chief cells arranged in the
characteristically compact cell nests (zellballen)
or trabecular patterns. The chief cells have
centrally located nuclei with finely clumped
chromatin and a moderate amount of eosinophilic,
granular cytoplasm. Spindle-shaped sustentacular
or supporting cells are located peripherally.
Tumours of a higher grade are characterised by
a progressive loss in the relationship between
the chief cells and the sustentacular cells and
a decrease in the number of sustentacular cells.
In our patient, although the typical zellballen
pattern was not found, the presence of an
encapsulated tumour with a nested arrangement
of large polygonal cells with moderate granular
cytoplasms and round to oval nuclei confirmed
the pheochromocytoma diagnosis. The presence
of markers such as chromogranin A (CGA),
neuron-specific enolase, and synaptophysin
would confirm the neuroendocrine nature of the
chief cells (11). Algeciras-Schimnich et al. (12)
have determined that the likelihood ratio for
having a pheochromocytoma/paraganglioma
was 7.9 with CGA levels greater than 270 ng/mL;
however, for CGA levels less than 270 ng/mL,
this ratio was 0.15. Therefore, a patient in whom
both the fractionated plasma metanephrines and
CGA are positive is more than 50 times more likely
to have a chromaffin tumour than a patient with
only positive plasma fractionated metanephrines.
Foracombination of plasmaand urinefractionated
metanephrines, the corresponding likelihood
ratios were 4.6 and 0.11 (12). Our patient did not
undergo any of the marker-based investigations.

Malignant pheochromocytomas are
histologically and biochemically similar to

benign ones. The only reliable clue to the presence
of a malignant pheochromocytoma is a local
invasion or distant metastases, which may occur as
long as 20 years after a resection (13). Thus, even
when pheochromocytomas or paragangliomas
are considered benign on a pathological
examination, a long-term follow-up is indicated
for all patients to confirm that diagnosis. Other
markers for a malignancy are an absent or weak
expression of the inhibin/activin B subunit (14)
and the presence of the SDHB subunit. In the
absence of any invasion, we considered the mass
in our patient to be benign.

Approximately 15%—20% of patients
with catecholamine secreting tumours have a
germ-line mutation in genes such as SDHB,
SDHC, SDHB (familial paraganglioma),
RET (MEN 2 A & B), MENIN (MEN-1), NF-1
(neurofibromatosis), and VHL (von Hippel-
Lindau syndrome). Suspicious circumstances,
including bilaterality, a family history of
pheochromocytoma, younger age (20 years or
below), or the presence of co-phenotypes, call for
genetic testing (15,16). In our patient, the factors
of age of presentation at 30 years, a unilateral
pheochromocytoma, and the absence of a family
history and other co-phenotypes supported
the decision against a familial origin. Karasek
et al. (17) describes the appropriate genetic
testing pattern for nonsyndromic, non-
familial cases that is based on a histological
evaluation, the localisation of the tumour, and a
biochemical phenotype of pheochromocytomas/
paragangliomas, e.g., “the rule of three”.

Pre-operative  optimisation of blood
pressure requires an adequate a blockade with
increasing doses followed by a ( blockade. The
Roizen’s criteria (18) for a significant a blockade
are used (Table 2). A surgical resection is the
appropriate treatment and cures 90% of patients.
A laparoscopic removal is commonly performed.
A laparotomy is reserved for tumours that
are more than 8 cm in size and that show local
invasion (19). Both of these approaches are
equally successful in terms of overall survival.
The greatest intra-operative concern is a release
of catecholamines leading to life-threatening
hypertension. Hypertensive crises can cause
myocardial infarction, heart failure, dysrhythmia,
and cerebral haemorrhage. Severe hypertension
can occur at any time during the surgery, but
the induction, intubation, and tumour palpation
tend to lead to the greatest catecholamine
release. In our patient, the presence of a mass
that was 7.6 x 5.3 x 4.8 cm in size called for a
laparoscopic resection.

www.mjms.usm.my m



Malays J Med Sci. Apr-dJun 2012; 19(2): 86-91

Table 2: The Roizen’s criteria (18) for an appropriate pre-operative a blockade and surgical optimisation

«  No in-hospital pre-surgical blood pressures measuring higher than 165/90 mmHg 24 hours prior

to surgery

«  No orthostatic hypotension with a blood pressure measuring lower than 80/45 mmHg

»  No electrocardiogram showing ST-T changes 1 week prior to surgery

«  No more than 1 premature ventricular contraction every 5 minutes

Induction agents should be titrated slowly
to maintain normotension. A short-acting
narcotic, such as fentanyl, with its minimal
myocardial depression, in combination with a
sedative/hypnotic is preferable. An adequate
depth of anaesthesia is required to prevent the
patient’s response to the stimulus of intubation
(20). Vecuronium or rocuronium, which have
few cardiovascular effects, may be used for muscle
relaxation; however, pancuronium should be
avoided because of its sympathomimetic effects.
Inhalational agents (isoflurane, sevoflurane,
or desflurane) may be used with or without
intravenous agents. Other medications known to
trigger the release of catecholamines, including
metoclopramide,  pentazocine, droperidol,
atracurium, succinylcholine, selective serotonin
reuptake  inhibitors, monoamine oxidase
inhibitors, imipramine, opioids, and curare,
should be avoided (21).

Intra-operatively, the a blockade is continued
with phentolamine. Its most common side effect is
a reflex tachycardia due to the baroreceptor reflex
following an a2 blockade. Labetalol should be
used to control the tachycardia. Calcium channel
blockers and nitroprusside can be used a second
line of therapy (21). In our case, intravenous
phentolamine was used.

Following early ligation of the vein that
drains the pheochromocytoma, intravenous fluid
administration is essential for volume expansion.
The sudden drop in catecholamines can lead
to significant hypotension, which requires
aggressive fluid replacement with a combination
of crystalloids and colloids. Pressors may be
necessary to maintain blood pressure in severe
hypotension, but they are best avoided and are
contraindicated if the patient is hypovolaemic.
Often, the hypotension of a pheochromocytoma
is refractory to agents such as norepinephrine,
epinephrine, and dopamine because of the
desensitisation of the sympathetic receptors
to the previous persistently high levels of
catecholamines (20).
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The 24-hour  urinary  fractionated
metanephrines should be measured 1 to 2 weeks
after surgery; normal values indicate a complete
resection. A periodic follow-up for blood pressure
is needed. Furthermore, annual biochemical
testing to assess metastatic disease, tumour
recurrence, or a delayed appearance of a primary
tumour is recommended, and this was advised
for our patient (16).

Conclusion

Pheochromocytoma is a clinically important
disorder because it leads to high morbidity
and mortality rates if untreated. Fractionated
metanephrines and catecholamines in a 24-hour
urine analysis is the preferred biochemical test.
In a biochemically silent pheochromocytoma,
characteristic CT findings should identify its
possible presence. A combination of anatomical
imaging studies (CT or MRI) with functional
imaging studies (MIBG and PET) is used to locate
adrenal, extra-adrenal, recurrent, and metastatic
tumours. An adequate a and  blockade should
be ensured before proceeding to tumour
removal. For individuals with adrenal tumours
larger than 4-6 cm, a surgical resection is
appropriate. However, for a pheochromocytoma,
surgery is recommended irrespective of the
size and is even recommended in the context
of normal biochemical study results to prevent
future complications.
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Abstract

Acute lower gastrointestinal haemorrhage secondary to small bowel ascariasis is extremely
rare. A high level of suspicion should be maintained when dealing with acute gastrointestinal
haemorrhage in migrants and travellers. Small bowel examination is warranted when carefully
repeated upper and lower endoscopies have failed to elicit the source of bleeding. Appropriate
test selection is determined by the availability of local expertise. We present a case of acute lower
gastrointestinal haemorrhage secondary to jejunal ascariasis and a literature search on lower
gastrointestinal haemorrhage associated with jejunal infestation with Ascaris.

Keywords: ascariasis, aetiology, complications, diagnosis, gastrointestinal haemorrhage, jejunal diseases,

melaena, parasitology

Introduction

Lower gastrointestinal haemorrhage
is defined as intraluminal blood loss from a
source distal to the ligament of Treitz. Typical
causes include large bowel diverticular disease,
anorectal pathologies, benign or malignant
neoplasias, inflammatory bowel disease, vascular
malformations, and angiodysplasias. Small
bowel haemorrhages account for 5% of lower
gastrointestinal haemorrhages and often are the
source of obscure gastrointestinal haemorrhage
when the diagnosis cannot be established by
conventional upper and lower endoscopy. We
present a case of acute lower gastrointestinal
haemorrhage secondary to jejunal ascariasis
and a literature search on lower gastrointestinal
haemorrhage associated with jejunal infestation
with Ascaris.

Case Report

A 65-year-old Indonesian woman was
referred from a district hospital with a 1-day
history of passing a black, tarry stool. She had
no abdominal discomfort, no constitutional
symptoms and no alteration in appetite or bowel
habits. Upon examination, although she was alert
and not in distress, her conjunctiva was pale.
Her vital signs were stable with no evidence of
hypovolaemic shock. An abdominal examination
was unremarkable, and a digital rectal
examination revealed fresh melaena. Otherwise,
her examination was normal.
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Laboratory investigations revealed that
her haemoglobin level was 4.8 g/dL and that
her platelet count was 496 ooo U/L. She
had no coagulopathy. An emergency upper
gastrointestinal endoscopy performed upon
admission was normal. She was then admitted,
underwent blood transfusion, and was scheduled
for colonoscopy the next day. Colonoscopy result
showed stale melaena along the entire length
of her large bowel, with no identifiable source
of bleeding.

During admission, she continued to pass
fresh melaena and was transfused a total of
9 units of packed cells because she was persistently
anaemic. An emergency computed tomography
(CT) angiogram identified active bleeding into the
jejunum that originated from one of the branches
of the superior mesenteric artery. Interventional
embolisation was initiated, but the bleeding
stopped during the procedure. The procedure was
abandoned as there was no further demonstrable
angiographic evidence of active bleeding from
either the celiac or the superior mesentery
arteries. The following day, she began to bleed
again while in the ward, and a decision to perform
surgery was made.

A laparotomy did not show any gross
pathology of the stomach, small bowels, or colon.
An enterotomy was performed at the jejunum
(130 cm from the duodenojejunal [DJ] flexure)
and was followed by an on-table enteroscopy.
With a soft bowel clamp applied distally to
the enterotomy, the endoscope was advanced
proximally, which revealed fresh blood
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oozing from mucosal erosions of the jejunum
approximately 120 cm from the DJ flexure.
Further examination proximal to the mucosal
erosions revealed a viable adult Ascaris over
the proximal jejunum (Figure 1). Enteroscopic
examination distal to the enterotomy towards the
ileocaecal valve showed haematin stains along the
entire length of the distal jejunum and ileum. The
parasite was removed via a second enterotomy
60 cm from the DJ flexure. A small bowel
resection with end-to-end anastomosis was
performed for the length of the jejunum that
had the bleeding erosions. Histopathological
examination of the resected jejunum showed
a normal small bowel with lymphoid hyperplasia.

The patient recovered uneventfully with no
further episodes of gastrointestinal haemorrhage
and was well at discharge with oral albendazole
(400 mg). Examination of the parasite confirmed
an adult Ascaris lumbricoides.

Discussion

The World Health Organization (1) estimated
that more than 1 billion of the world’s population
is infected with one or more of the soil transmitted
helminths, particularly Ascaris lumbricoides,
Trichuris trichiura, and Necator americanus
or Ancylostoma duodenale. These infections,
together with schistosomiasis, represent more
than 40% of the disease burden caused by all
tropical diseases, excluding malaria (2).

Figure 1: On-table enteroscopic finding of an
Ascaris.
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Ascariasis is a common infection in children
of tropical countries due to poor sanitation. It is,
however, rare in adults. Infection is acquired via
faecal-oral transmission through ingestion of food,
water, or soil contaminated with embryonated
eggs (3). Upon ingestion, the eggs hatch in the
stomach and duodenum and release the larvae
into the duodenum. The larvae then penetrate
the intestinal wall to enter the portal circulation.
From there, the larvae follow the venous and the
lymphatic systems to enter the right side of the
heart, the pulmonary circulation and, finally,
the pulmonary capillaries. In the lung, the larvae
penetrate through the capillaries into the alveoli
and travel up the trachea into the pharynx, where
they return to the small intestine through the
swallowing of bronchial secretions. The larvae
mature into adult roundworms within the lumen
of the small intestine, especially the jejunum,
and reach a size of 15—-35 cm in approximately
2 months. Adult worms can survive in the intestine
for 6—18 months. After mating, the females begin
egg production 2—3 months after the initial
infection. The adult female ascarids are somewhat
larger than the males, measuring 22—35 cm in
length and 3—6 mm in width, whereas the males
are 15—31 cm in length and 2—4 mm in width. The
adult worms are fusiform and cylindrical in shape
and white or creamy-pink in colour. The anterior
end of the ascarid is blunt, whereas the posterior
end is pointed and, in the male, coiled (4).

Ascaris lumbricoides can cause a myriad
of surgical complications in the abdomen. The
most common complication of ascariasis is
intestinal obstruction caused by a worm bolus,
which may present as an acute or subacute
intestinal obstruction or alternatively as
intussusceptions, perforation and gangrene of
the small bowel (5). Other areas where adult
worms could lodge are in the appendix, causing
acute appendicitis and appendicular perforation,
or in the biliary and pancreatic ducts, causing
hepato-pancreatic ascariasis. In addition, acute
upper airway obstruction due to roundworms has
been documented.

Gastrointestinal bleeding appears to be
uncommon with ascariasis. Typically, ascariasis
may present with chronic occult bleeding and
anaemia, but rarely with acute gastrointestinal
bleeding. The clinical disease is largely restricted
to individuals with a high worm load. Intestinal
mucosal ulceration is thought to be due to the
mechanical trauma from the worm’s attachment
to the intestinal lining and to mucosal chemical
irritation caused by the worm’s secretions (6).
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The first report published in English medical
literature on acute massive jejunal bleeding
caused by ascariasis was by Sharma et al. (6)
in 2000. The authors described the use of push
enteroscopy to diagnose the presence of Ascaris
and reported the presence of multiple rounded
or oval erosions, 2—4 mm in size, associated with
fresh blood oozing from erosions. Since then, few
reports have emerged to describe the presence of
Ascaris lumbricoides during capsule endoscopic
examinations for obscure gastrointestinal
haemorrhage (7,8).

As a general rule, melaena occurs when the
source of bleeding is proximal to the ligament of
Treitz. The time required for blood to be broken
down in the intestinal lumen is approximately
14 hours. Therefore, the explanation for why this
patient had melaena rather than haematochesia
is that the bleeding was slow and the transit time
was greater than 14 hours.

In patients with overt obscure gastrointestinal
bleeding with negative upper endoscopy and
colonoscopy, further investigations of the small
bowel should be performed early. Various
approaches have been used in the diagnosis and
treatment of small bowel bleeding. These include
radiographic approaches, such as small-bowel
follow-through and enteroclysis; various forms
of enteroscopy, such as push, double or single
balloon, and spiral; radionuclide red blood cell
scans; angiography; capsule endoscopy; and
intra-operative enteroscopy. No single technique
has emerged as the most efficient way to evaluate
small bowel bleeding, and the procedure chosen
should be tailored to the clinical scenario,
availability, and local expertise (9).

Angiography may be helpful in patients with
active bleeding greater than 0.5 mL/minutes in
whom highly vascular non-bleeding lesions such
as angiodysplasia and neoplasms can be identified
(9). In our case, CT angiography was able to
localise the site of the haemorrhage and prompted
us to plan for embolisation. However, the repeat
angiography did not demonstrate any active
extravasation into the lumen of the bowel due to
the fact that the bleeding may have stopped.

Intra-operative enteroscopy during
laparotomy was used as a last resort in our
patient as she continued to bleed, requiring
blood transfusions. However, this technique
has a moderate therapeutic efficacy because it
only identifies the site of occult bleeding in up to
40% of undiagnosed cases and allows examination
of just 50% to 80% of the small bowel (10). In
our case, its diagnostic accuracy was aided by
pre-operative CT angiographic localisation.
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In summary, acute lower gastrointestinal
haemorrhage secondary to ascariasis is extremely
rare. A high level of clinical suspicion is required
when dealing with acute gastrointestinal
haemorrhage in migrants and travellers.. In the
near future, less invasive forms of investigation,
such as capsule and balloon enteroscopy, may
be available to identify obscure gastrointestinal
bleeding. Otherwise, laparotomy and intra-
operative enteroscopy are often used as a last
resort to identify the source of bleeding.
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Letter to The Editor:

A new start with fMRI
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Kerian, Kelantan, Malaysia
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Dear Editor,

Neurotechnology, which involves information
obtained from magnetic and electrical based images,
is at its growing phase in Malaysia. The article titled
“Coping with Brain Disorders using Neurotechnology”,
published in the Malaysian Journal of Medical
Sciences, Volume 19, Issue 1, 2012 (1), has caught our
interest. Although functional magnetic resonance
(fMRI) is not a new tool in neuroimaging, it is relatively
new in our Hospital Universiti Sains Malaysia, which
has begun to use the technology for patients’ care and
research. This particular technology is used solely in
nervous system diseases for either medical or surgical-
related purposes. Two of the major applications in
neurosurgery are pre- and post-operative assessments
of diseases (2—4). The pre-operative assessment is
essential to obtain best operative results, especially
when the eloquent areas of the brain are involved.

The fMRI has been in place for more than a
decade; until now, it is used more in the research field.
However, there are many useful clinical applications
of fMRI, although they are not done routinely. The
minimal machine strength for an fMRI study is 1.5 Tesla.
In Malaysia, even though there are many centres with
fMRI system of either 1.5 or 3.0 Tesla, the application of
fMRI is still minimal and at an early stage.

The fMRI examination requires proper
training for both radiographers and radiologists: the
usage technique is important, and so is the result
interpretation. Interpretation of fMRI images requires
knowledge of radiology, neurology, as well as some
technical MRI physics and its limitations.
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Pre-operative localisation of eloquent cortices
adjacent to the brain tumours is the most common
clinical application of fMRI along with diffusion tensor
imaging. In most assessment, there are paradigms
to assess for motor, sensory, visual, and auditory
functions.

The Philips Achieva 3 Tesla MRI was recently
installed in the Department of Radiology. With the
incorporation of the fMRI software and paradigms,
at least 10 functional assessments can be performed.
It is also incorporated with high intensity focused
ultrasound system. We are pleased, as at this moment
our machine is equipped with full fMRI facility.

Initial clinical assessments determine which
functional assessments are required. The patient should
be able to stand the long examination period.The patient
should also understand how the examination is carried
out and should be able to complete the fMRI paradigm
appropriately. There is an MR simulator machine where
the patient can do practical sessions with the planned
paradigms. Paradigms can be modified according to the
patient’s clinical assessment and ability.

Figure 1: Functional magnetic resonance image of the
foot motor task showed cortical activation
in the medial part of left precentral gyrus
(yellow colour). Residual enhancing tumour
is seen in the left frontal region.
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Figure 2: Functional magnetic resonance image of the
hand motor task showed cortical activation
in the middle part of left precentral gyrus
(purple colour).

Recently, we have done fMRI with several
paradigm tasks performed on a meningioma patient
who had wundergone surgery and radiotherapy.
Figures 1 and 2 depict the patient’s fMRI findings in
foot and hand motor tasks, respectively.

With this advanced facility, we are aiming to
boost our centre to become a centre of excellence
in neuroimaging.
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Comparative Cognitive Neuroscience:
Non-Human Primate Study in the
Understanding of Human appreciation
of colours

Mohamed Faiz Mohamed MusTarar

Department of Psychology, Kulliyyah of Islamic
Revealed Knowledge and Human Sciences,
International Islamic University Malaysia,
50728 Kuala Lumpur, Malaysia

Dear Editor,

I read with interest the article “Coping with
Brain Disorders using Neurotechnology by Pedro A
Valdes-Sosa” in by Pedro A Valdes-Sosa, published in
the Malaysian Journal of Medical Sciences, Volume 19,
Issue 1, 2012 (1), where the future of neuroinformatics
was presented. I would like to highlight the use of
primates in cognitive neurosciences, where the aims
of cognitive neuroscience research are to improve
understanding of normal and pathological functions
and to develop therapeutic strategies and tools
that eventually will help cure and control disease
progression in humans.

Cognitive neurosciences utilise a variety of
elegant techniques including electrophysiology,
magnetic resonance imaging, neuroinformatics,
and computational modelling, and these techniques
interact with clinical studies in a transdisciplinary
manner. Non-human primates are probably the
closest species to humans in terms of physiological,
biological, and major neurological characteristics;
these similarities provide a reason for utilising the
non-human primates in important biomedical studies
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following the conventional ethics in animal research.
The brains of non-human primates are like the human
brain; they share similarities in terms of physiological
characteristic and functioning. This makes non-human
primates—for example, those found in Malaysia such
as macaques (Macaca fascicularis)—accurate models
of neurological as well as psychiatric diseases. Non-
human primate models offer a unique contribution in
the translation of fundamental research findings into
clinical applications and in the development of new
treatments for neurological diseases (2).

Basic  cognitive = neuroscience aims to
integrate cellular biology (neuron structure and
functions) and experimental therapeutics for
psychology, neuroanatomy, neurophysiology, and
neuropharmacology researches. The study of primates
is also an area of interest in fundamental research that
bridges the studies of rodent and human cognitive as
well as physiological characteristics. Understanding
visually based processes that rely on perception,
learning, motor response, and behaviour as well as
their relationships with regions of the primate brain is
the focus of comparative neuroscientists in the next few
years (3,4).

The study of colour visual system has brought the
interest of neuroscience and psychology researchers
to explore how the colours can improve perception,
learning, and memory retention in both human and
non-human primates. Studies on how animal visual
system reacts to a specific type of colour have revealed
interesting findings similar to the visual pattern of
interaction in human cognition system. Warm colours
such as red or yellow were found to have greater impact
on attention, which later lead to better retention of
information (5). Besides the type of colour used, a
recent research on this area has suggested that the
combination of colours and the contrast level are also
vital to produce such as an effect (5). A study by Osorio
et al. (6) on colour and memory in chicks found better
memory accuracy when the chicks were given attentive
colour and higher level of contrast stimuli. The colour
that was used to train the chicks was likely to be chosen
in the test phase; the pattern with higher contrast was
found to attract the chicks better than the familiar
pattern that was used in training. A comparative study
of non-human primate (6) also disclosed the similar
pattern of interaction in higher-level vision tasks such
as visual recognition. An improvement of 6%—8% as
well as impairment in visual recognition were observed
in both human and non-human primate when the
manipulation of the experimental stimuli was conducted
using colour noise (6). Specific area of the non-human
primate brain responsible for colour information has
been revealed, and it matches the colour area in human
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brain. The posterior inferior temporal cortex and the
region of ventromedial occipital of non-human primate
were activated in colour discrimination task (7). Even
though comparison is difficult, this finding might
correspond to the human brain areas related to the
knowledge of colour, which was recently found in the
ventral temporal lobe (7). These studies have shown
that the non-human primate system is comparable to
that of humans, and its understanding is crucial in
order to present an extensive comprehension of the
human cognitive system.

These are some of the areas where non-human
primate or animal studies can be very useful in
neurosciences. Even though it is not easy to make a
comparison between human and non-human primate,
I believe this approach of using non-human primate
models has a huge potential in understanding the
complicated functions and disorders of the human
brain so that preventive actions can be put in practice.
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Introducing Physician Assistants to
Thailand’s Rural Health

Luppo KuiLman, Viroj WiwaNITKIT

Hanze University of Applied Sciences Groningen,
Eyssoniusplein 18, 9714 CE Groningen, The
Netherlands

Dear Editor,

We read with interest the paper by Thira
and Patarawan Woratanarat, titled “Assessment
of Prospective Physician Characteristics by SWOT
Analysis”, published in the Malaysian Journal of Medical
Sciences, Volume 19, Issue 1, January 2012 (1). It reports
outcomes of a SWOT analysis conducted among 568
medical students at Chulalongkorn University with the
objective of becoming “a good physician in the future”.
In the last cohort measured (i.e., 2010), it turned out
to be that 12.56% of the surveyed students did not
want to be a doctor at all. The authors further indicate
that despite the growth towards 18 medical schools
in Thailand, still, the demand for medical doctors
cannot be supplied. Can these results be extrapolated
to the Thai medical student population in general?
If so, which more measures, besides increasing the
number of medical schools, would finally halt the
medical workforce shortage? As shown, not only will
there be an absolute shortage of physicians (i.e., due
to a lower influx of junior doctors and retirement
of seniors), but also in the relative count (i.e., due to
feminisation of the profession and maldistribution
of the medical workforce throughout Thailand). Even
though not statistical significant (P = 0.553), a positive
trend had been demonstrated from 2008 to 2010
(25.00%, 25.95%, and 29.65%, respectively) that 5th
year medical students were increasingly not willing to
work in rural area or community after graduation (1).
Herewith, Thailand has a looming (rural) health care
crisis at hand.

With the knowledge that the majority (i.e., > 60%)
of Thailand’s population largely resides in rural areas
(2) and an increasing number of students appear not
willing to work in these areas, it may be suggested that
it is time to consider reforming the supply of medical
health care by introducing a new type of medical care
provider. This new provider, who will be able to practise
medicine under supervision of an attending medical
doctor, may ensure a better access to care in the rural
underserved areas of Thailand.
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One of such a provider of interest is the physician
assistant (PA). The PA profession originated from the
United States, where in the mid 60’s, a solution was
sought to address the medical workforce shortage. A
PA is trained to the medical model and is competent to
take medical history, do physical examination, render
diagnosis, and perform a whole range of (surgical)
interventions, next to the capability of prescribing
medication. The advantages of adding PAs to medical
teams have caused a global movement, and increasingly
more countries, such as Australia, Canada, Germany,
Ghana, India, the Netherlands, the United Kingdom,
and Scotland, now train and deploy PAs to enable
medical task shifting (3). The role of PAs in rural
health care has been reported and underlines the value
of deploying such a provider in terms of ensuring
continuous access to care to consumers whom, without
PAs, would likely be deprived of medical care. The main
conclusion of a systematic review (4) conducted in 2010
concerning American PAs working in rural health care
shows that PA deployment is cost-efficient and their
services are valued.

How can PAs solve the imbalance between
demand and supply of medical care in Thailand? At
the district-level health post, a PA should have the
role as the provider of first medical contact. This can
be an improvement of the present system of village
health volunteer, who is usually a layperson with little
knowledge in medicine. Factors that may contribute to
the retention of PAs serving their rural communities
after their training were suggested in an article by
Coombs et al. (5); from their survey, it is clear that
students who had a rural upbringing were more likely
to practise in rural care after graduation (OR = 2.29,
95% CI = 0.89-5.85, P = 0.001). This fact could be
made a condition for matriculation to minimise the risk
of brain drain.

Under the presumption that PAs will be
introduced to the Thai rural health care system, it
should be addressed that a PA is not the sole provider
but needs to collaborate with the community health
nurse practitioners (CHNPs) and a certified midwife.
They should work in a team-based model, in which
the CHNPs are much better equipped with nursing
knowledge and skills to cover the chronic care and
prevention of health problems, whereas the PA
practices the broad range of family medicine under
supervision of an attending medical doctor from a
neighboring community health center. This system can
be implemented under the present universal coverage
policies (6). The usefulness of implementation of PAs
can be expected. However, the preparation of basic
requirements, a good training curriculum adapted to
the local needs, and the acceptance of this new kind of
medical personnel by Thai medical society are required.
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Syphilis Seroreactivity: Determining the
Importance during Routine Screening

Nidhi SingLA, Hena Rani, Jagdish CHANDER

Department of Microbiology, Government Medical
College Hospital, Chandigarh, PIN-160030, India

Dear Editor,

There are an estimated 12 million syphilis cases
worldwide, and 2 million of these cases are among
pregnant women. There is paucity of data from the
South—East Asia on the adverse outcomes of untreated
syphilis during pregnancy and on the incidence of
congenital syphilis amonglive-born infants. The reasons
for this lack of data could be the difficulty of diagnosis,
the occurrence of a high number of asymptomatic
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infections, or the absence of surveillance or reporting
systems along with the lack of availability of trained
personnel. As a result, the routine screening for syphilis
starts at the district level and is not conducted at lower
levels (1). According to the US Preventive Services Task
Force, screening for syphilis is considered imperative
during pregnancy because there is a substantial net
benefit of the screening in pregnant women in the
form of a reduced incidence of congenital syphilis
in neonates (2). Congenital syphilis is preventable if
adequate screening for syphilis is performed during
pregnancy. Additionally, the prevalence of syphilis is a
good indicator of the effectiveness of ongoing prenatal
screening and control programmes in the area.

The present study was conducted retrospectively
in the Government Medical College Hospital,
Chandigarh, over a period of 6 months (January 2008
to June 2008) on 2088 non-duplicate sera received by
the Microbiology Laboratory for syphilis screening. Out
of the 2088 samples, 1999 were from the Department
of Obstetrics and Gynaecology, 11 were from the
Sexually Transmitted Diseases Clinic, and 78 were
from other departments of the hospital. All sera were
subjected to the rapid plasma reagin (RPR) test (using
a kit procured from SPAN Diagnostics Limited, Surat,
India) for qualitative and quantitative estimation.
The sensitivity and specificity of the kit are equivalent
to those of the classical Venereal Disease Research
Laboratory (VDRL) test, according to the manufacturer.
The greatest dilution of the sera at which the RPR test
was positive was taken as the titre.

In the present study, 15 (0.72%) samples were
found to be seroreactive for syphilis, out of which 14
were from antenatal clinics, and 1 was from the eye
outpatient department. The women and their husbands
were tested as a part of the normal protocol for the
antenatal check-up. Among the included subjects was
a woman with history of 2 spontaneous abortions who
had a positive RPR with a titre of 8 dils (Treponema
pallidum haemaglutinin positive). Her husband was
also RPR positive (4 dils), and their newborn child was
found to be RPR positive with a titre of 2 dils 2 days after
birth. Both the husband and the wife had been treated
with 3 doses of 2.4 million units of benzathine penicillin
during the present pregnancy. Therefore, we assume
that the RPR positivity in the newborn could have been
the result of the passive transfer of antibodies from
the mother (unfortunately, a specific treponemal test
could not be performed for the newborn). Clinically,
the newborn had no signs or symptoms of the disease.
Two other couples were also found to be RPR positive.
In one of the couples, both the wife and the husband
had a titre of 16 dils; in the other couple, the wife and
the husband had titres of 4 dils and 8 dils, respectively.
Both of these women had history of abortion in their
previous pregnancy. All of these individuals were
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treated with 3 doses of benzathine penicillin
intramuscularly at a dosage of 2.4 million units, and
their RPR titres became negative. Both females delivered
their babies normally, with normal birth weights and
negative RPR titres 2 days after birth. Further follow-
up of the babies could not be performed. Three other
women had titres of 4 dils, two had 8 dils, and another
two had 16 dils. Further follow-up information was not
available. It is worth mentioning here that most of the
cases were asymptomatic at the time of presentation. It
was only the serological diagnosis and their antenatal
status that led to the treatment.

The seroprevalence of syphilis in patients visiting
antenatal clinics was found to be low in our study.
Previously, another study from our geographic area
reported similar results (3). The reason for the low
prevalence of syphilis could be that the study was
conducted in a well-educated city in India. These
women receive informative health education and are
aware of the benefits of antenatal screening. Further, the
control of sexually transmitted diseases (among which
syphilis is very important) is one of the main strategies
for the prevention of human immunodeficiency virus
(HIV) infection. It is recommended that all patients
newly diagnosed with HIV infection should be tested
for syphilis, and vice versa. As a result, syphilis is
better monitored. Overall, in India, the prevalence is
reported to vary from 2.5% to 3.4% (3). However, as
congenital syphilis can be the outcome of untreated
syphilis in pregnant women, screening for syphilis is
an imperative cost-effective tool during pregnancy
even when the prevalence of RPR positivity is as low
as 2% (4).

The patient from the Eye Outpatient Department
had a titre of 128 dils. He was a 44-year-old male
with a history of recurrent uveitis. A study by Kunkel
et al. (5) revealed that ocular syphilis could even be an
indicator of previously unknown HIV infection, which
emphasises that patients with ocular syphilis must be
screened for HIV co-infection. Additionally, Kunkel
et al. (5) were able to successfully treat all but 1 of the
patients with ocular syphilis .

The VDRL/RPR test has a standard cut-off value
for the uniform interpretation of results. A reactive
non-treponemal test indicates a present infection or a
recently treated or untreated infection. Ideally, patients
for whom the non-treponemal test is positive should be
evaluated using a specific treponemal test. However,
there are studies that indicate that caution is required
when interpreting positive treponemal test results
(6). Low reactivity in a treponemal test may be a false
positive, which may occur in association with a low
titre or a negative result for the non-treponemal tests.
Low reactivity may also be observed in cases of late
syphilis or adequately treated syphilis (the treponemal
tests remain reactive, sometimes for life, even after
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treatment). The results of the study by Rajendran et
al. (7) demonstrate that no single serological test for
syphilis can act as a marker of ongoing acute infection
in an apparently healthy population. All laboratory
findings should be interpreted with regard to the
medical history of the patient, including the course
of infection, previous therapy, and the responses
to clinical questioning (8). Recently, a new test, the
colloidal gold-immunochromatography assay, has been
developed, and this assay helps in identifying relapses
of and infection with syphilis. This assay is fast and
convenient to use and has very low biological false-
positive rate. It is also inexpensive compared with other
specific tests for syphilis (9).

In developing countries such as India, people
are often lost during follow-up. Most of the time, they
do not agree to undergo comparatively expensive
specific confirmatory tests, and therefore, the results
of non-specific tests are routinely used as a guide to
start treatment, especially in community settings.
We conclude that congenital syphilis is still prevalent
and that effective surveillance during pregnancy can
go a long way towards eradicating this potentially
preventable disease.
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