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Cover story: Digital technology and the future of healthcare delivery

Digital technology is rapidly becoming a day-to-day encounter in healthcare delivery and is
predicted to have a profound influence on the health systems, creating a shift of power from the
provider to the client. Today, the uses of digital technology in the provision of healthcare range
from e-health records to remote diagnostics and management, personalizing data for creating
customized treatment plans, risk prediction and disease surveillance.

The cover picture depicts a patient connected to a massive global database through digital
technology, whose diagnosis and management depend on remote sensors and artificial
intelligence tools. The outcome will be fast, efficient and cost saving. The challenge, however, is
to ensure the privacy and confidentiality of the patient, safeguard the data from cyber-security
threats, prevent errors due to bias and 'hallucinations' and preserve the unique human touch that
initselfis healing to the body, mind and soul.

(Al-artwork created by Dr. Janaka Ruben)
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Instructions to Authors
The Ruhuna Journal of Medicine (RJM) is published by the Faculty of Medicine, University of
Ruhuna. The journal publishes original research articles, reviews and case reports.

Types of articles

Original articles
The text of original article encounting up to 2000 words (excluding abstract, references and tables)

should be divided into sections with the headings; Abstract (unstructured max 250 words), Key
words, Introduction, Material and Methods, Results, Discussion References, Tables and Figure
legends.

Review articles
It is expected that these articles would be written by individuals who have done substantial work on

the subject or are considered experts in the field. The prescribed word count is up to 4000 words
excluding abstract, tables and references. The manuscript should have an unstructured Abstract (max
250 words) representing an accurate summary of the article.

Casereports
These communications could be of up to 1000 words (excluding abstract and references) and should

have the following headings; Abstract (unstructured, max 150 words), Keywords (max 5),
Introduction, Case Report, Discussion, Reference, Tables and Figure legends.

References
Personal communications and unpublished works should only be mentioned in the text. Reference

citations in the text should be identified by numbers in brackets (e.g. [1, 2]) before the punctuation
marks. References should be numbered consecutively in the order in which they are first mentioned
in the text. List all authors when three or less; when four or more, list only first three and add et al.
Examples;

Articles in Journals: Rechel B, Ahmedov M, Akkazieva B, et al. Lessons from two decades of
health reform in Central Asia. Health Policy Plan2012;27(1): 281-287. (e.g. BMJ type)

Books: Aminoff MJ. Electrodiagnosis in clinical neurology. 2005; Elsevier, USA.

Books chapters: Kumar P, Clark M. Cardiovascular disease: Camm AJ, Bunce NH, editors. Clinical
Medicine. USA: Elsevier; 2005; 725-872.

Tables
Tables should be self-explanatory and should not duplicate textual material. Number tables in Arabic

numerals, consecutively in the order of their first citation in the text and supply a brief'title for each.

Ilustrations (Figures)
Figures should be numbered consecutively according to the order in which they have been first cited

in the text.

Authorship Criteria
Authorship credit should be based only on substantial contributions to each of the three components
mentioned below.

1. Conceptand design of the study or acquisition of data or analysis and interpretation of data;

2. Drafting the article or revising it critically for important intellectual content; and

3. Final approval of the version to be published.
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Message from the Co-Chairperson

It gives me immense pleasure to send this message on the occasion of the 11" Annual Academic
Sessions of the Faculty of Medicine, University of Ruhuna-2023. It is a much-awaited annual
activity of the faculty academic calendar.

As a co-Chair, I admit this important academic event as sharing intellect, disseminating research
findings and showcased brilliance and creativity of academic community in the faculty. The
theme of the 11" Annual Academic Session is “Harnessing Digital Technology in Healthcare
Delivery”.This is a timely topic in an era where technology is rapidly transforming every aspect
of our lives. The integration of digital technology in healthcare delivery holds tremendous
promise to revolutionize the way we provide care, enhance patient outcomes, and improve
population health. The keynote address will be delivered by a respected Emeritus Professor of
the University of Rununa with much interest of the selected theme. We are privileged to have
three eminent symposium speakers who are actively engaged in the digital health. My sincere
gratitude goes to the orator for selecting this flatform to present his discovery of research works.

This academic session not just a platform for showcasing our accomplishments, but also a space
for collaboration, a platform for undergraduates to show their skills, and strengthening our ties
within the academic community.

I wish to extend my heartfelt gratitude to the Vice Chancellor, University of Ruhuna, Dean,
Faculty of Medicine and the organizing committee of FMAS 2023 for their unconditional
support to make this event a reality.

I hope this academic event will be a fruitful and enriching experience for both academics and
undergraduates.

Professor Lanka Dasanayake
Co-Chairperson, FMAS 2023

v



Message from the Co-Chairperson

I am thrilled to welcome you all to the 11" Annual Academic Sessions of the Faculty of Medicine,
University of Ruhuna. This year's theme, "Harnessing Digital Technology in Healthcare
Delivery," promises to be a milestone in our pursuit of advancing medical practice and
improving patient care.

The academic session provides a precious opportunity for the Faculty of Medicine community to
present their groundbreaking research and innovations, contributing to worldwide medical
knowledge. We are proud to share our expertise and build collaborations that will benefit
healthcare on a larger scale.

In this rapidly evolving era, the integration of digital technology in healthcare has become more
vital than ever. This event offers a unique opportunity to enhance our knowledge of current
trends and applications of digital technologies in healthcare delivery, presented by esteemed
experts in the field. Understanding and embracing these advancements can improve patient
outcomes, increase efficiency, and revolutionize medical practices.

I would like to express my heartfelt gratitude to Professor Rifdy Mohideen for delivering the
keynote address and sharing his invaluable insights. We are also honoured to have the esteemed
presence of Senior Professor Sujeewa Amarasena, Vice-Chancellor of the University of Ruhuna,
and Senior Professor Thilak Weerarathna, Dean of the Faculty of Medicine.

I also wish to thank the organizing committee, headed by Professor Lanka Dasanayake, co-
chairperson, and our dedicated secretary Dr. Janithra De Silva, for their efforts in ensuring the
success of this conference.

With this enriching academic gathering, we will embrace the opportunity to use digital
technology to transform healthcare delivery and strive for excellence.

My best wishes go out to all participants for a successful and enjoyable event.

Professor Amaranath Karunanayake
Co-Chairperson, FMAS 2023



Message from the Vice Chancellor

It gives me great pleasure to send this message to the Annual academic Sessions 2023 of the
Faculty of Medicine, University of Ruhuna. It is heartening to note that the academic sessions at
the Faculty of Medicine have now become an annual event of the faculty, fostering and nurturing
the research culture of the institution and giving academics opportunities to be peer reviewed.

As a university committed to academic excellence, high-impact research, community
development, and international cooperation, we are proud to witness an improvement in both the
quality and relevance of research performed by the community at the Faculty of Medicine. In
keeping with our vision of creating a multidisciplinary, borderless university, we are keen to see
more and more research being undertaken across the disciplinary boundaries, forming dynamic
and winning multidisciplinary teams with synergies.

This year's theme, "Harnessing Digital Technology in Healthcare Delivery," reflects the Faculty
of Medicine's determination to pursue academic and research excellence on par with current
trends in the 21" century. The current system of health care delivery will be challenged by
technology, artificial intelligence along with a borderless world and a knowledge based economy
with the blend of old problems with emerging diseases. Hence the theme is of significant value.

I congratulate the Dean and the organizing committee for organizing the FMAS 2023 in a grand
manner. [ look forward to a successful academic session.

Senior Professor Sujeewa Amarasena
Vice Chancellor
University of Ruhuna

vi



Message from the Dean

I am delighted to write this message as the Dean of the Faculty of Medicine for the Annual
Academic sessions ,FMAS 2023. This year, our conference theme, "Harnessing Digital
Technology in Health Care Delivery," could not have been more appropriately timed. As we
navigate through the 21st century, we find ourselves at the intersection of medicine and
technology, a juncture brimming with potential to revolutionize the way we approach medical
education and patient care.

The past decade has witnessed an unprecedented acceleration in digital technologies, impacting
every sphere of our lives, and medical education and health care is no exception. We are at the
cusp of significant transformation, where telemedicine, Artificial Intelligence (AI), machine
learning, and digital health records are poised to redefine our traditional systems of delivery of
medical education and healthcare.

As the Dean of the Faculty of Medicine, I cannot emphasize enough the importance of
harnessing these emerging technologies for the betterment of our profession. It is crucial that we,
as medical professionals, remain at the forefront of these developments, acting not just as passive
recipients, but active contributors and informed decision-makers.

Digital technology promises to improve the speed and accuracy of diagnoses, expand the reach
of medical services, and personalize the care we provide to our patients. However, it also raises
significant ethical and practical considerations, including issues of data security, patient privacy,
and digital literacy. As we explore this new world, we must strive to strike a balance between
embracing innovation and upholding the values and principles that have always guided the
medical profession.

It is my hope that FMAS 2023 will stimulate thought-provoking conversations and lead to
meaningful collaborations that will push the boundaries of what is possible in health care
delivery. As we embark on this journey together, let us take this opportunity to learn from each
other, challenge our assumptions, and reimagine the future of medical education and health care
in Sri Lanka.

I'look forward to the enriching discussions, innovative ideas, and collaborative projects that will
undoubtedly emerge from FMAS 2023. Let us harness the power of digital technology to make
medical education and health care delivery more effective, equitable, and personalized.

Senior Professor Thilak Weerarathna
Dean, Faculty of Medicine
University of Ruhuna
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Keynote Address

The intersection of technology and medicine: Opportunities and challenges in
digital health

The past two decades have witnessed a significant rise in the adoption and impact of information
and communication technologies (ICT) on various aspects of daily life. However, the healthcare
sector has been relatively slow to embrace digital and mobile technologies. Recent advancements
in computing power, cloud computing, big data analytics, artificial intelligence (Al), virtual and
augmented reality, Internet of Things (IoT), blockchain technology, robotics, and wearables have
paved the way for the integration of digital health technologies into healthcare.

Digital health technologies have the potential to revolutionize healthcare by enhancing medical
services, clinical trials, and overall health outcomes. They have already shown promise in areas
such as diagnosis, disease management, decision support, and clinical research. Remote patient
monitoring and expanding access to care through digital solutions are notable examples of their
impact. Artificial intelligence (Al) is emerging as a valuable tool to augment decision-making in
healthcare settings and empower patients to actively participate in their healthcare decisions.
However, Al cannot replace clinicians and is still evolving, with a critical role to play in the future.

Despite the potential benefits, the widespread adoption of digital health technologies faces
obstacles such as concerns about data quality, patient safety, privacy, and accessibility.
Collaboration among stakeholders including patients, researchers, industry, payers, and regulators
is essential to ensure that these technologies not only improve outcomes but also add value, reduce
costs, and enhance the quality of care.

One major barrier to implementation is poor digital health literacy, highlighting the need for
training and new practices in work organization and human resource management. Guidelines for
appropriate use and maintaining rigorous standards of evidence are also crucial as digital
technologies become more affordable and readily available.

The successful development, integration, and implementation of digital health technologies
require a shift from traditional and single-disciplinary approaches. A new mindset focused on
solving real-world problems is necessary to embrace the opportunities and transform healthcare.
This transformation is an ongoing process, and sustained change supported by stakeholders is key
to success. As citizens become more responsible for their health and well-being, technology
should enable them to be at the centre of their care, integrating digital health into their daily lives.

Looking ahead, digital health is expected to continue evolving and accelerating in the next decade.
However, it is important for the healthcare community to view technology as a means to solve
problems, improve health, and save lives, rather than becoming enamoured with technology itself.

Professor Mohamed Rifdy Mohideen
Emeritus Professor in Medicine
University of Ruhuna



Oration - FMAS 2023

The digital health initiative from regional to national level: Development of National
Newborn Screening Information System Database (NSISD)

Around the globe the health sector has realized the advantages of incorporating Information
and Communication Technology (ICT) into the health sector. Sri Lanka is also looking into
development of electronic health solutions for the preventive and curative healthcare sectors
of the country in the new millennium. The national eHealth Policy was articulated with the
vision to streamline the adoption and use of ICT in the Healthcare Sector of Sri Lanka in
early 2010. Its mission is to facilitate adoption of ICT solutions appropriately in the
healthcare sector of Sri Lanka to improve the quality, efficiency, patient safety, and cost
effectiveness of health care thus contributing to achieve the goals set out in the National
Health Policy. While this development happening in the centrally operating institutes in
Colombo, the Faculty of Medicine, University of Ruhuna was involved in designing and
implementation of newborn screening program on congenital Hypothyroidism in the regional
level. Hence, to improve the efficiency, reliability and meeting expectations of the
stakeholders Information System Database was established in 2013 as a research project
initiative. Later with the introduction of national newborn screening program in 2017 this
information system database became the national focal point for the research related to the
newborn screening. Several undergraduate research projects were successfully conducted
during this period too. Economic evaluations will determine policy decisions on any
screening programs as estimates of short-term or long-term clinical and economic outcomes
are analyzed through a systematic approach. Therefore, a cost-effectiveness analysis was
performed as an important tool to allocate funds and make decisions on feasibility of new
interventions with budget constraint in healthcare costs. During 2019, there were 159 559
newborns underwent screening with over 92% coverage while 126 babies of 192 screening
positive babies were confirmed as having the disease. The annual incidence of
hypothyroidism was 1 in 1266 live births among the screened population. The positive
predictive value of the program was 66% with a false-positive rate of <0.04% among those
screened. The benefit-to-cost ratio was 3.60 with total cost of the program 98,924,300LKR
with total benefit of 356,553,781LKR in 2019. This Digital Health project continued to
progress of healthcare that can strengthen the relationship between patients and doctors too.
The data, the timeliness and its availability will enable providers to make better decisions and
provide better service to the Sri Lankan health sector stakeholders including decision makers.

Senior Professor Manjula Hettiarachchi
Head /Nuclear Medicine Unit,

Faculty of Medicine

University of Ruhuna
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Symposium

Artificial Intelligence (AI) and Machine Learning (ML) in medical diagnosis and
treatment

Artificial Intelligence (AI) and machine learning (ML) are rapidly transforming the field of
medicine, particularly in the areas of medical diagnosis and treatment. The use of Al and ML has
the potential to improve accuracy, speed, and efficiency in medical diagnosis and treatment,
leading to better patient outcomes.

Al and ML are used in medical imaging to identify patterns and anomalies in X-rays, CT scans,
and MRI scans, aiding in detecting cancerous tumors and neurological disorders. They are also
used in personalized medicine to analyze patient data and identify the most effective treatments.
Al can automate repetitive tasks, reducing the workload for healthcare providers. However,
there are concerns about biased algorithms and data privacy, and it is crucial to develop and
implement Al and ML in a responsible and ethical manner to ensure patient safety and privacy.

Dr. Harsha Jayakody

MBBS (Sri Lanka) MBA in Health Admin (Malaysia),

MSc in Biomedical Informatics (Sri Lanka)

Health Information Unit, Lady Ridgeway Hospital for Children
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Symposium

Digital health innovations: Disruption, frugalness, and 'wow' factor

Digital health is one of the fastest growing fields across the globe particularly after the impact it
had in mitigating the effects of the pandemic. The exponential growth in digital health
innovations also means that traditional forms of practice are being disrupted both positively and
negatively. However this does not mean that all innovations would last or be impactful
particularly in low and middle income country (LMIC) settings. Thus, for digital innovations to
be impactful in LMIC contexts, it needs to be frugal and generate appeal to the user population,
which we refer to as the 'wow' factor. In this session, the link between disruption, frugalness and
the 'wow' factor will be discussed in the context of digital health in the LMIC contexts.

Dr. Pandula Siribaddana
MBBS (Colombo), PhD (Oslo), PGDip. (Med. Ed), CTHE, SEDA (UK)
Postgraduate Institute of Medicine, University of Colombo
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Symposium

Sri Lanka's digital health landscape: Opportunities, challenges, and roadmap for future
development

Sri Lanka's healthcare system is currently undergoing a significant transformation with the
integration of digital technology into healthcare delivery. While point-of-care systems have been
implemented in around 100 government hospitals, there are abundant opportunities within Sri
Lanka's digital health landscape. Improved ICT literacy, technological advancements, and
increased availability of digital health solutions create a favourable environment for clinicians to
leverage these technologies and enhance communication, facilitate remote consultations, and
empower patients. Real-time data collection and analysis capabilities also enable evidence-
based decision-making and personalized patient interventions.

However, the successful implementation and widespread adoption of digital health in Sri Lanka
face several challenges that need to be addressed. These challenges encompass interoperability
issues, data privacy and security concerns, infrastructure limitations, limited funds, and the
formulation of comprehensive digital health policies and regulations.

The Digital Health Blueprint (DHB) provides a transformative vision for the future state of
healthcare in Sri Lanka. It outlines a roadmap where most clinical workflows are automated
using user-friendly, integrated, patient-centric point-of-care systems. This vision aims to
establish longitudinal health records for each patient, ensuring comprehensive and continuous
healthcare information. The DHB will guide the implementation of digital health initiatives
across the country, integrating technology into clinical workflows, enhancing patient
engagement, facilitating decision support systems, and enabling data-driven insights.

To pave the way for future development, the proposed DHB outlines strategic steps required to
advance the digital health landscape in Sri Lanka. These steps include establishing a legislative
framework, implementing change management processes, fostering collaboration between
stakeholders, investing in infrastructure development, and continuously building capacity. By
undertaking these initiatives, Sri Lanka can position itself as a frontrunner in digital health,
unlocking the benefits of improved healthcare accessibility, efficiency, and patient outcomes.

Dr. Buddhika Ariyaratne

MBBS, MSc (Biomedical Informatics), MD (Health Informatics)
Health Information Unit,

Ministry of Health, Sri Lanka
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Emerging Research from Faculty of Medicine, University of Ruhuna

Dietary practices, social relations and intervention to change for a healthy
diet among office workers at government offices in Galle district

Chandana GJ", Wijesinghe CJ', Wijesinghe SD’
'Department of Community Medicine, Faculty of Medicine, University of Ruhuna
’Health Promotion Bureau, Ministry of Health

ABSTRACT

Background and objectives: Unhealthy diet is a key risk factor for developing Non-
Communicable Diseases (NCD). Office workers are at a higher risk of getting NCD and the
office setting is favourable for health interventions. This study aimed to assess the dietary
practices and associated factors among office workers in Galle district and to evaluate the
effectiveness of an intervention to change their dietary intake.

Materials and methods: A cross-sectional study was conducted, followed by a cluster
randomized trial, among office workers in selected government offices in Galle district. A self-
administered questionnaire, a scale on 'stage of change' and a computer-assisted 24-hour dietary
recall were used to collect data on study variables. Subsequently participants were randomized
to two arms and a stage-matched intervention was applied for intervention clusters while a
general awareness session was conducted for control clusters. 'Progressive change in stage of
change' and 'change towards a healthy diet' was assessed as primary and secondary outcomes
respectively to assess the effectiveness of the intervention.

Results: Among 518 participants, only 24 (4.6%) were having the recommended healthy diet.
Having meals in groups (OR=0.31, 95%CI: 0.12-0.77, p<0.05), meal skipping (OR=0.09,
95%CI: 0.02—0.52, p<0.05) and snacking (OR= 0.4, 95%CI: 0.17-0.96, p<0.05) were inversely
associated with having healthy diet. Intervention was found to be effective in achieving both
primary (OR=12.9, 95%CI: 7.7-21.9, p<0.05) and secondary (OR=22.4, 95%CI: 9.5-52.6,
p<0.05) outcomes.

Conclusion: Dietary intake among office workers was sub-optimal. Group eating and meal
skipping were associated with unhealthy diet. Intervention was successful in achieving primary
and secondary outcomes. Study recommends more targeted health interventions for office
workers based on self-monitoring and goal setting.

Keywords: Behavioural intervention, dietary practices, office workers, Trans-Theoretical
Model

This study was carried out as a partial requirement for the degree of Doctor of Medicine in
Community Medicine, of Postgraduate Institute of Medicine, University of Colombo in 2023.
The results were included in the thesis. Two abstracts were presented in international and local
scientific fora.

Ruhuna Journal of Medicine, August 2023; Vol 11: No. I 01



Emerging Research from Faculty of Medicine, University of Ruhuna

Introduction

Non-communicable diseases (NCD) are the
leading cause of death worldwide,
accounting for 74.3% of global deaths in
2019 which is an increase of 10.5%
compared to 2009 (1). NCD-related deaths
occur mainly among people aged 30 to 70
years and especially in lower and middle-
income countries (2). Additionally, NCD
cause significant disability and reduce
productivity (3). Risk factors such as
smoking, alcohol consumption, unhealthy
diet, and lack of exercise are strongly
associated with the development of NCD.
An unhealthy diet alone contributed to 11
million deaths and 225 million disability-
adjusted life years (DALYs) in 2017 (4).

Sri Lanka faces a significant burden of
NCD, with more than three-quarters of
annual deaths attributed to these diseases,
especially ischemic heart disease, stroke,
and diabetes (5). Sri Lankan men have a
higher prevalence of risk factors such as
smoking, alcohol consumption. However,
risk factors such as low fruit and vegetable
intake, and physical inactivity are higher
among both males and females (Ministry of
Health, Nutrition and Indigenous Medicine,
2017). However, studies on diet and
physical activity in local settings are limited.

In 2019, Sri Lanka's labor force participation
rate was 52.3%, with 73% of men and
34.1% of women working in all types of
jobs (7). More than half of the active
workforce were permanent employees; most
of them working in the public and semi-
government sectors (8). Approximately a
third of public sector employees were
between the ages of 30 and 39 years. The
majority of Sri Lanka's workforce consists
of skilled, technical, unskilled, and clerical
workers. Nearly 10% of this population, or
137,211 employees, were diagnosed with
NCD in 2016, which can negatively impact
work efficiency and overall productivity (8).
However, there are few studies on risk

02

factors for non-communicable diseases
among office workers in Sri Lanka to
understand the extent of their NCD risk.
Further, health systems lack the resources to
meet the health needs of office workers, as
preventive services are often only available
during normal working hours and are
difficult to access.

When designing health interventions, it is
important to understand the antecedents and
causal determinants of behavior change (9).
The UK Medical Research Council
framework emphasizes the need for a clear
understanding of the components of an
intervention and their impact on desired
outcomes (10). The behavioral theory
describes the mechanisms, factors,
regulators, and assumptions involved in
behavioral change (9). Designing
interventions based on behavior change
theory is critical in understanding and
evaluating their effectiveness (11). There are
many theories, but our review found that the
Trans-Theoretical Model (TTM), Planned
Behavior Theory (TPB), and Social
Cognitive Theory (SCT) are commonly used
(9). TTM explains the process of changing
behaviour in five stages (pre-contemplation,
contemplation, preparation, action, and
maintenance). TTM is effective in
interventions such as smoking cessation,
dietary behavior change, physical activity,
suicide prevention, and improved dental
hygiene (11-13). TTM-based staged
interventions showed greater success
(14-16). However, published studies on
TTM interventions in community settings
are lacking, particularly in the Sri Lankan
context.

Eating and drinking has developed as social
and cultural activity (17). An unhealthy diet
is now recognized as a major risk factor for
NCD (18). A healthy diet can be broadly
defined as a diet that has a positive effect on
health, or at least a diet that does not have a
detrimental effect (18). Many countries have
issued dietary guidelines with similar

Ruhuna Journal of Medicine, August 2023, Vol 11: No. I
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recommendations, including a varied and
balanced diet, increased fruit and vegetable
intake, and reduced fat, sugar, and salt
intake (18). The Food-Based Dietary
Guidelines (FBDG) of Sri Lanka provide
recommendations for healthy eating
throughout the life cycle. It contains 12 key
messages and recommends daily intakes for
six food groups (Nutrition Division,
Ministry of Health, 2011). A study of
compliance of FBDG showed good
compliance for cereal products, but poor
compliance for fruits and vegetables,
indicating the need for interventions to
improve compliance (19).

Dietary habits are influenced by many
factors, including individual, social, and
environmental factors (20,21). Personal
factors such as dietary concerns, nutritional
knowledge and wunderstanding, and
physiological factors such as chronic
illnesses play a role in dietary decisions (21).
Time constraints and busy work schedules
are known to affect eating habits, especially
for working people (22,23). Eating behavior
is influenced not only by personal choice
and self-control but also by the physical and
social environment (20). Studies have
identified personal factors (cooking skills,
taste  preferences, knowledge, and
perceptions), social factors (peer influence,
social norms), and environmental factors
(resource availability, food prices) as
influencing factors (24,25). Situation-
specific factors such as work environment
and culture can also affect eating habits (24).
Occupational factors, workplace food
environment, and social factors were found
to influence the food choices, portion sizes,
and eating habits of office workers (26).

Sri Lanka is making progress towards the
Sustainable Development Goals, especially
health and well-being. While the country is
experiencing a decline in NCD, it has set a
goal of reducing age-standardized mortality
from cardiovascular disease, cancer,
diabetes, or chronic respiratory disease by

Ruhuna Journal of Medicine, August 2023; Vol 11: No. I

30% by 2030 (27). This target itself is a long
way ahead and needs continuous effort and
commitment. To address this issue, it is
important to focus on both treatment and
prevention of NCDs.

Office workers, who make up most of the
workforce, are particularly vulnerable to
NCD due to their sedentary nature (7). This
group spends a considerable time in the
offices, therefore, targeted health promotion
is both feasible and effective. Workplace-
related interventions, including dietary
interventions, have shown positive results in
terms of improving the health of office
workers (28,29). The purpose of this study
was to assess the dietary habits and
associated factors among office workers in
Galle district, Sri Lanka and to evaluate the
efficacy of a Trans-Theoretical Model
(TTM)-based intervention for improving
eating behavior. This study will provide
valuable insight into diet-related risk factors
and intervention strategies for office workers
in the country. In addition, this study will
contribute to the existing evidence on TTM-
based interventions by investigating the
impact of social relationships on behavioral
change. The study design included a cluster
randomized trial (CRT) to minimize bias and
maximize internal validity. The findings of
this research will inform health program
planning and project development, to
facilitate designing of effective interventions
for NCD prevention and control in Sri
Lanka.

Materials and methods

This study was conducted in two
components. Ethical approval for the study
was obtained from the Ethical Review
Committee, Faculty of Medicine, University
of Ruhuna, Sri Lanka (Ref. No:
2020/P/105). Further, the cluster randomized
trial was registered in Sri Lanka Clinical
Trials  Registry  (SLCTR/2020/025).
Permission for data collection was obtained
from District Secretariat, Galle District and
the Chief Ministry Office, Southern
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Province. Written informed consent was
obtained from all participants after
explaining the purpose and objectives of the
study.

Component 1

A descriptive cross-sectional study was
conducted to assess dietary practices, and
associated factors and to assess social
relations among government office workers
in the Galle district. Clerical type workers
from 20 government offices in the Galle
district were selected for the study. Socio-
demographic data, general health status data,
and data on dietary practices were collected
using a self-administered questionnaire.
Stage of change was assessed using
mutually exclusive four branching questions
used in the “five-a-day project” (Havas et
al., 1995) and many subsequent studies
(30,31). Dietary intake was assessed using
computer-assisted 24-hour dietary recall and
quantified as the number of servings from
the six food groups according to the serving
sizes defined in FBDG Sri Lanka 2011.
Healthy intake from the six food groups was
defined if the daily dietary intake lies within
the recommended number of servings for
each food group. Overall healthy diet was
defined as adherence to the number of
servings recommended in FBDG for Sri
Lankans for more than three food groups
including cereal and cereal-based foods,
fruits and vegetables, with the consumption
of one or no unhealthy food per day. Data
was analyzed using SPSS (Version 25.0).
Association between dietary intake and
other factors was identified using the chi-
square test and binary logistic regression at a
0.05 significance level.

Component 11

A cluster randomized trial was conducted to
assess the effectiveness of a stage-matched
intervention to change dietary behavior
among government office workers in the
Galle district. Twenty offices selected for the
study were randomized to intervention and
control  arms  applying  allocation
concealment. Figure 1 presents the overview
of the study with the number of participants

04

for each step.

The intervention was designed based on
Trans-Theoretical Model to match the stage
of change: for participants in pre-
contemplation, contemplation stages three
monthly awareness lectures were conducted.
For participants in the preparation, action,
and maintenance stages a daily serving
counter indicating the recommended number
of servings for six food groups was
introduced. The serving counter was
prepared in both paper and smartphone-
based versions and introduced according to
the preference of the participants. Adherence
to the intervention was defined according to
participation in the awareness session or
marking the serving counter and it was
assessed monthly. Participation in two or
more awareness sessions was considered as
a good adherence to the intervention while
marking the serving counter without missing
two consecutive days in a week for any two
months was considered as good adherence to
the intervention for the participants who got
the serving counter to mark. The
intervention was carried out for three
months.

For the control clusters, one awareness
session was conducted at the beginning of
the intervention. A distance of more than
five kilometres was ensured between the
intervention and control clusters to prevent
data contamination.

A 'progressive change in the stage of change'
and 'change to a healthier diet' were
considered as primary and secondary
outcomes of the intervention, respectively.
The outcomes were assessed after the
intervention using the same tools used to
assess the stage of change and dietary intake
at the baseline data collection in the
component [.

Effectiveness of the intervention was
assessed by comparing the achievement of
primary or secondary outcome between the
intervention and control groups. Chi square
test was used to test the significant of the
association.  Further binary logistic
regression with forward selection method
was used to assess the effect of intervention
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Figure 1. Flow chart and number of participants at different stages of the study

in the presence of socio-demographic, work-
related factors and dietary practices. The cut
off p-value was set as less than 0.05 and 0.1
was considered as the selection p-value for
forward selection.

Results

A total of 518 office workers consented to
participate in the study from 610 invited.
Thus, the response rate was 84.9%. Median
age of the sample was 39.5 {Inter Quartile
Range (IQR) = 8} years. The majority were
females (81.9%) and Buddhists (99.3%)
while all were Sinhalese. A vast majority
(n=368, 71%) of participants were clerical
and supportive workers.

Only 4.6% of participants have met the

dietary recommendations in FBDG for all
Ruhuna Journal of Medicine, August 2023; Vol 11: No. I

food groups. However, more than half of the
participants reported recommended levels of
intake for cereal and cereal based products
(65.3%) and fish meat and pulses group
(50.8%) with a median intake of 6.1 and 3.6
servings respectively (recommended
numbers are 6-7 and 2-3). Most importantly,
only 21.4% had the recommended amount of
fruit and vegetable intake. Further, median
intake of vegetable and fruit servings were 2.8
and 0.6 respectively. Table 1 summarizes the
percentages of participants who met the
criteria for healthy intake of different food
groups and the overall healthiness of diet.

Having meals in groups (OR=0.31, 95%CI:
0.12-0.77,p<0.05), meal skipping (OR=0.09,
95%CI: 0.02-0.52, p<0.05) and having
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Table 1. Percentage of the participants who met the criteria for healthy intake of
different food groups and overall healthiness of diet (N = 518)

Food group Number Frequency 95 % CI
Cereal based products 338 65.3 61.0-694
Fruits and Vegetables 111 214 18.0-252
Fish, meat, pulses 263 50.8 464 -552
Dairy products 241 46.5 42.2-50.9
Nuts and seeds 32 6.2 43-86
Unhealthy foods 190 36.7 32.5-41.0
Overall diet 24 4.6 3.0-6.9

Table 2. Factors associated with having an overall healthy diet among office workers (n=518)

Yes No (95% CI)
No. (%) No. (%)
Age
39 years and below 16 (5.0%) 304 (95.0%) 0.26 0.61 1.3 (0.52-2.98)
Above 39 years 8 (4.0%) 190 (96.0%)
Sex
Male 1 (1.0%) 93 (99.0%) 33 0.07 0.2 (0.02-1.41)
Female 23 (5.4%) 401 (94.6%)
Education level
Up to GCE A/L 17 (7.7%) 204 (92.3%) 1.4 0.24 1.4 (0.71-2.85)
Tertiary education 17 (5.5%) 290 (94.5%)
Monthly income (n=386)
70,000 LKR and below 10 (4.3%) 220 (95.7%) 0.13 0.721 0.84 (0.32-2.18)
Above 70,000 LKR 8 (5.1%) 148 (94.9%)
Marital status
Married 22 (5.0%) 414 (95.0%) 1.1 0.30 2.1(0.49-9.22)
Other* 2 (2.4%) 80 (97.6%)
Number of living children
None 7 (5.6%) 118 (94.4%) 0.93 0.63
Ito2 15 (4.7%) 303 (95.3%) 0.83(0.33-2.1)
>2 2 (2.6%) 73 (97.4%) 0.46 (0.09-2.28)
Post held
Clerical 19 (5.1%) 349 (94.9%) 0.81 0.37
Other 5(3.3%) 145 (92.7%) 1.58 (0.58 —4.31)

*unmarried/married but separated/ divorced/ widowed
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snacks (OR=0.4, 95%CI: 0.17-0.96, p<0.05)
were inversely associated with having an
overall healthy diet. None of the socio-
demographic factors was associated with
having an overall healthy diet. Table 2 and 3
summarizes factors associated with having
an overall healthy diet.

Twenty offices were randomized to
intervention and control cluster as allocating
(10 offices each). There were 252
participants in the control arm and 266 in the
intervention arm. Post intervention data
were collected from 219 and 200
participants in control and intervention
groups, respectively. Figure 1 illustrates the
flow chart and the number of participants at

different stages of the study.

Being subjected to the intervention was
significantly associated with achieving both
primary (OR=12.9, 95% CI 7.7 - 21.9,
p<0.05) and secondary (OR=22.4, 95% CI
9.5 — 52.6, p<0.05) outcomes at the post-
intervention assessment (Table 3 and 4).
Only being a clerical worker was
significantly associated with achieving
primary outcome (OR=1.66, 95% CI 1.05 —
2.16, p<0.05). However, no
sociodemographic or diet related factors
showed association with achieving desired
outcomes. Table 3 and 4 summarizes factors
associates with achieving primary and
secondary outcomes

Table 3. Factors associated with having an overall healthy diet among office workers (n=518)

Overall healthy diet OR
Characteristics Yes No ¥ p-value :
No. (%) No. (%) ©5% CI)
Having meals in groups (n = 513)
Yes 8 (2.4%) 330 (97.6%) 7.1 0.01  0.31(0.12-0.77)
No 12 (7.3%) 152 (92.7%)
Meal skipping
Yes 22 (4.3%) 490 (95.7%) 11.3  0.001 0.09(0.02-0.52)
No 2 (33.3%) 4 (66.7%)
Having snacks (n = 516)
3 or more 8 (2.9%) 272 (97.1%) 44  0.035 0.4(0.17-0.96)
2 or less 16 (6.8%) 220 (93.2%)

Ruhuna Journal of Medicine, August 2023; Vol 11: No. I
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Table 4. Factors associates with achieving primary outcome (n=439)

Progressive change in stage
of change

h isti 2 p- °
Characteristics Yes No % value OR (95% CI)
No. (%) No. (%)
Cluster arm
Intervention 132 (62.0% 81 (38.0% 1126 <
: (62.0%) (38.0%) 0001 15 9 (7.7:21.9)
Control 22 (11.2%) 175 (88.8%)
Age
39 years and below 99 (37.9% 162 (62.1% 0.42 0.83
Y (37.9%) (62.1%) 1.0 (0.68-1.45)
Above 39 years 55 (36.9%) 94 (63.1%)
Sex
Male 36 (44.4%) 45 (55.6%) 204  0.15 143 (0872024
Female 118 (35.9%) 211 (64.1%) 43 (0505259
Education level
Up to A/L 63 (38.2% 102 (61.8% 0.05
P (38.2%) (61.8%) 083 1 05(070-1.57)
Tertiary 91 (37.1%) 154 (62.9%)
Monthly income
70,000 LKR and below 74 (40.0%) 111 (60.0%) 2.08  0.15
. . 1.41(0.88-2.26)
Above 70,000 LKR 42 (32.1%) 89 (67.9%)
Married
Yes 122 (35.6%) 221 (64.4%) 355  0.06
No 32 (47.8%) 35 (52.2%) 60 (036°1.0%
Number of living children
0 47 (45.6%)  56(54.4%) 400 014
1 to2 85 (34.3%) 163 (65.7%) 0.62 (0.39-0.99)
>2 22 (37.3%) 37 (62.7%) 0.71 (0.37-1.36)
Post held
Clerical 118 (41.0%) 170 (59.0%) 4.80  0.03
1.66 (1.05-2.61)
Other 36 (29.5%) 86 (70.5%)
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Table 5. Factors associates with achieving secondary outcome (n=439)

Characteristics Change to a healthy dietary

intake

Yes
No. (%)

No
No. (%)

¥*  p-value

OR (95% CI)

Cluster arm

Intervention 85 (38.7%) 135 (61.3%) 83.1 <0.001 22.4(9.5-52.6)
Control 6 (2.7%) 213 (97.3%)
Age
39 years and below 55 (19.9%) 222 (80.1%) 0.35 0.56 0.87 (0.54-1.39)
Above 39 years 36 (22.2%) 126 (77.8%)
Sex
Male 18 (21.7%) 65 (78.3%) 0.06 0.81 1.07 (0.60-1.92)
Female 73 (20.5%) 283 (79.5%)
Education level
Upto A/L 37 (21.0%) 139 (79.0%) 0.15 0.90 1.03 (0.64-1.65)
Tertiary 54 (20.5%) 209 (79.5%)
Monthly income
70,000 LKR and below 41 (21.0%) 154 (79.0%) 0.24 0.62 1.51 (0.66-1.98)
Above 70,000 LKR 26 (18.8%) 112 (81.2%)
Married
Yes 72 (19.4%) 299 (80.6%) 2.55 0.11 0.62 (0.34-1.12)
No 19 (27.9%) 49 (72.1%)
Number of living children
0 28 (25.9%) 80 (74.1%) 2.48 0.29
1to2 50 (18.7%) 218 (81.3%) 0.66 (0.39-1.13)
=2 13 (20.6%) 50 (79.4%) 0.75 (0.36-1.59)
Post held
Clerical 68 (22.37%) 236 (77.63%) 1.62 0.20 1.40 (0.83-2.37)
Other 23 (17.04%) 112 (82.96%)
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Discussion

Most of the participants in this study were
females and it is explainable because most
of the office workers in the study population
were female. On the contrary, it was
reported in the labour force data report that
most workers were males (8). There is no
data specific for the government office
workers available in the labour force data
report, however, the report suggests that the
composition or the sex distribution may vary
in different sectors of work with more
females in teachers' and nurses' groups (8).
Further, same sex ratio was noted in a
similar study conducted among office
workers in Colombo district (32).

A marginally high intake of cereal-based
products and a low fruits and vegetables
intake was reported in the current study at
baseline. Nutritional intake reported in the
study conducted among office workers in
Colombo district is in line with these
findings (32). Overall, the participants in the
present study showed a tendency towards a
healthier consumption pattern compared to
the participants in the above study.
However, the measurements used to arrive at
the number of servings was not described in
the study by Swarnamali et al. Further, a
large-scale study that assessed the intake of
different macronutrients in workers from
different sectors concluded that there is a
marginally high carbohydrate intake and low
fibre intake among public sector workers
(33).

Dietary practices such as group eating, meal
skipping and having more than two snacks
per day were the factors that showed
associations with unhealthy intakes in
overall diet and consumption of unhealthy
food items. It has been established through
other research that presence of friends and
familiar people can increase food
consumption (34). Another study conducted
among 37 adults in a university staff showed
an 18% increase in the energy consumption

10

when  eating together as
(Hetherington et al., 2006).

groups

Postponing or skipping meals could be a
result of busy work schedules. The current
study showed that meal skipping is
associated with an overall unhealthy diet. A
study conducted among working women in
America has showed that they tend to spend
less time on their meals when they are busy
(23). As most participants in the current
study are females, the practice of meal
skipping could also be due to busy
schedules. It has been further evident that
consumption of pre-cooked foods and take
away foods increased with busy work
schedules (22,36,37), which can negatively
affect the overall diet quality as these food
items are often likely to be unhealthy.

The intervention used in this study was
strongly associated with achieving both
primary outcome (a progressive change in
the stage of change) and secondary outcome
(a healthier dietary intake). There are several
systematic reviews and interventional
studies that have shown the effectiveness of
interventions based on Trans-Theoretical
Model (TTM). A recent systematic review
has shown the effectiveness of TTM-based
interventions for changing a wide range of
behaviours including dietary intake (12).
Another systematic review highlights the
success of TTM-based interventions to
achieve dietary change (38). There have
been other studies where notable changes
were brought about by interventions aimed
to change dietary practices. One study based
on TTM has achieved 71.5% reduction in
low fruit and vegetable consumption and
19.6% reduction in obesity (14)

None of the socio-demographic factors, or
dietary practices showed associations with
the achievement of primary or secondary
outcome in this study. This indicates that no
other tested factors have contributed for the
success or failure of the intervention other
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than the intervention itself. There are hardly
any studies that have assessed factors
associated with the effectiveness of TTM-
based interventions for  dietary
behaviourchange. There was one study that
assessed the effect of decisional balance and
self-efficacy on the interventions based on
TTM, which concluded that only perceived
advantages have significant effect on the
success of the intervention (39).

The study sample recruited for this study
represents the entire district, enhancing the
generalizability of the study finding. Further,
a cluster randomized trial with allocation
concealment provided more accurate results
eliminating confounding and selection bias.
However, contamination of intervention
between intervention and control groups was
not objectively assessed in the study and
some other contrasts linked with TTM such
as decisional balance and self-efficacy were
not incorporated into the study, limiting the
internal validity.

Conclusion and recommendations

Dietary intake among office workers was
sub-optimal when compared with the
recommended numbers of serving for
different food groups in FBDG for Sri
Lankans. Practices like group eating and
meal skipping/ postponing were associated
with overall unhealthy diet. Intervention was
successful in achieving a progressive change
in stage of change and change towards a
healthy diet. Study recommends more
targeted health education and promotional
interventions for this specific community
with higher risk of NCD and interventions
based on self-monitoring and goal setting to
be implemented in changing dietary
behaviour among office workers.
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Abstract

Dengue is a mosquito borne tropical infection caused by the dengue virus with a dramatic global
spread over the last few decades. Mast cells are known to secrete PGD, and LTE, and has shown
to be activated in dengue infection and high levels of type 2 cytokines are known to be associated
with DHF. Group 2 Innate Lymphoid Cells (ILC2) are type 2 cytokine secreting cells that
respond to different stimuli including lipid mediators such as prostaglandin D, (PGD,) and
leukotrienes. In vitro, ILC2 were permissive to infection particularly when activated through
PGD, and LTE, and led to productive viral replication. Blockade of CRTH,, a PGD, receptor,
reduced dengue viral infection in ILC2 and PGD, reduced the ability of ILC2 to respond to type |
IFN. Moreover, LTE,, another lipid mediator in the group of leukotrienes produced by mast cells
increased infectivity of ILC2, and this could be inhibited by leukotriene receptor blockade.
Lastly, urinary PGD, metabolites were elevated in severe dengue when reaching the 'critical
phase' of the disease. In conclusion, ILC2 are highly activated during acute dengue infection and
can be infected by dengue virus ex vivo and in vitro. PGD2 and LTE, activated ILC2 and mediate
increased dengue viral replication. We propose CRTH2 inhibition could be a novel mechanism
toreduce viral replication in dengue infection.

Introduction hospitalization were estimated to be

Dengue fever is an arboviral disease caused
by the dengue virus. The dengue virus
(DENYV) belongs in the genus Flavivirus and
under the family Flaviviridae. This has four
distinct, but closely related, serotypes
(DENV-1, DENV-2, DENV-3 and DENV-4).
Over the last few decades dengue has
evolved from a sporadic disease to a major
public health problem with substantial
impact due to the global spread and disease
severity. The WHO has named dengue as
one of the top 10 threats to global health in
2019 due to the burden of infection in low-
and middle-income countries, particularly as
there has been a 15-fold increase in dengue
over the last 2 decades. The annual global
cost of dengue was estimated to be a
staggering US$8.9 billion in 2013—(1).
Costs of dengue control activities and
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US$3.45 million in year 2012 in Sri
Lanka(2), which highlights the economic
burden of this disease in resource-poor
countries. The case fatality rates (CFRs) due
to dengue have declined in Sri Lankafrom
approximately 1% in 2009 to <0.3% in
2018(1, 3). This was achieved through early
presentation and diagnosis and timely
hospital admission for detection of plasma
leakage and meticulous fluid management in
hospitals to prevent deaths due to shock or
fluid overload.

The clinical manifestations of dengue
vascular leakage are similar to the clinical
manifestations of anaphylaxis, although the
degree of fluid leakage and the sites of
detection of fluids are significantly different.
In anaphylaxis increased endothelial and

15



Emerging Research from Faculty of Medicine, University of Ruhuna

and capillary permeability is recognised to
be thepathogenesis. In anaphylaxis,
activated mast cells release vasoactive
mediators, such as histamine and PAF that
are known to contribute to the initial
anaphylactic response by increasing vascular

hyperpermeability leading to capillary
vasodilation and endothelial barrier
disruption. Subsequently, vascular

hyperpermeability and plasma leakage into
local tissues could lead to systemic
reactions, recognised to be the pathogenesis.
In anaphylaxis, activated mast cells release
vasoactive mediators, such as histamine and
PAF that are known to contribute to the
initial anaphylactic response by increasing
vascular hyperpermeability leading to
capillary vasodilation and endothelial barrier
disruption. Subsequently, vascular
hyperpermeability and plasma leakage into
local tissues could lead to systemic
reactions, including increased hematocrit
levels and hypotension (4). Mast cells are
found to be activated in dengue and it was
observed that mast cell infection and
chemokine release are increased through
antibody dependent enhancement (5). It has
been previously reported that human mast
cells are permissive to antibody-enhanced
dengue virus infection, in an FcyRII-
dependent manner(6).

Innate lymphoid cells (ILC) represent a group
of effector lymphoid cells that lack a
rearranged antigen-specific receptor (T cell or
B cell receptor) and develop from the
common lymphoid progenitor in fetal liver
and bone marrow(7). They are largely tissue-
resident cells and react promptly to stress
signals. ILC can be identified in lymphoid and
non-lymphoid tissues, and are enriched at
epithelial barrier surfaces such as the
intestine, lung, and skin(8), with ILC2 being
the most preponderant (9). However, ILC2
are present at low frequencies in peripheral
blood representing up to 0.1% of circulating
lymphocytes (8). In addition to ILC2, ILC1
and ILC3 are described and these cells mirror
the cytokine expression of Thl and Thl7
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cytokine expression. Their ability to quickly
respond to tissue stress and inflammation
underpins their critical role in regulating
tissue homeostasis.

As above, ILC2 are found to be activated in
viral infections such as Respiratory Syncytial
Virus (RSV) and influenza virus infections. In
RSV infection, ILC2 act as a significant driver
of the type 2 response stimulated by
epithelial-derived IL-33 leading to mucus
production and airway dysfunction and these
effects are partly IL-13 driven. In addition, IL-
33 induced activation of ILC2 promotes
wound healing through improved epithelial
repair (10). ILC2 are shown to mediate type 2
responses and to recruit eosinophils during
viral lung infections upon the release of
alarmins such as IL-33 by damaged epithelial
cells. Additionally, a recent paper has shown
that ILC2 are increased in COVID-19 patients
in parallel with elevated serum type 2
cytokine levels. Also, the authors observed a
significantly reduced proportion of patients
requiring mechanical ventilation in the severe
disease group who had high numbers of
NKG2D+ ILC2, indicating a possible
protective role of this cell subset in the
response against the virus(11). It is evident
that ILC2 are abundant in tissues and have
effector functions in viral infections and
allergic inflammation. In severe dengue
infection, having vascular hyperpermeability,
mast cell activation and prominent type 2
cytokine responses prompted consideration
that allergic inflammation a prominent role in
the pathogenesis. Therefore, we investigated
the role of ILC2 in dengue viral infection.

Materials and methods

RNA sequencing analysis of ILC2 among
healthy individuals (HC), dengue fever
(DF) and dengue hemorrhagic fever (DHF)
patient groups
Blood samples were taken from four adult
individuals of Sri Lankan origin on day 2-5 of
acute dengue infection (DF and DHF).
Control bloods samples from healthy
Ruhuna Journal of Medicine, August 2023, Vol 11: No. I
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individuals were obtained. Blood was taken
during a period where dengue 2 serotype
waspredominant. PBMCs were separated by
density gradient centrifugation (using
Lymphoprep' " density gradient medium)
and frozen in -80°C. Frozen peripheral
blood mononuclear cells (PBMC) samples
from these groups (HC, DF and DHF
patients) were thawed and stained for
markers to define ILC2 (Live, Lineage -,
CD3 -, Cd45+, CRTH2 +, IL-7Ra+). After
staining, were washed with PBS (endotoxin,
RNAse free) and were resuspended in PBS.
Then samples were sorted at 100 cells/PCR
tube directly into lysis buffer (0.2% Triton
X-100 solution containing RNase inhibitor)
using BD FACS Aria III flow cytometer in
single cell mode. Lysed samples were
processed to form cDNA libraries using
Nextera XT and SmartSeq2 protocols. RNA-
Sequencing was performed in triplicate on
an Illumina Hi-Seq 4000 generating 75bp
reads.

ILC2 isolation by sorting and cell culture

PBMCs from healthy adult donors were
isolated using density gradient
centrifugation (Lymphoprep'™ density
gradient medium). Subsequently, T cells and
monocytes were depleted from the PBMCs
using magnetic-activated cell sorting (CD3
& CD14 MicroBeads, Miltenyi Biotec) and
the enriched sample was used for flow
cytometric cell sorting. ILC2 were defined
as: lineage (CD3, CD16, CD56, CD4, CDS,
CDl14, CD19, CDl11c, CDI11b, CD123, and
FceRI)-, CD45+, IL7Ra+ and CRTH2+.
Over the next 4 to 6 weeks the cells
expanded and after 4 to 6 weeks, the
growing cells were tested by flow cytometry,
to ensure a pure population of
lineage—CRTH2+IL-7Ra+ ILC2 was
obtained.

Infection of cells with DENV2

ILC2 were infected using dengue serotype 2
virus (Strain SL 5-17-04, #NR-49751)
which were generated as mentioned above.
Stocks with virus titre of 105 — 106 FFU/ml
were used. ILC2 were inoculated with virus
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at MOI of 5 for 2 hours in 96 well plates.
2% L15 media (concentrated from
supernatants from mock T-75 flasks) was
used as the negative/mock control. Dengue
antibody blocking was performed by
incubating virus supernatant and dengue
envelope protein antibody (I1pg/ml) for 30
minutes and then performing virus
adsorption. Next, the cells were

washed twice to remove excess unbound
virus and incubated in ILC2 media
containing IL-2 (200U/ml) for 48 hours.
Infection rate was detected wusing
intracellular envelope protein staining after
permeabilizing and fixing cells.

Gene expression in ILC2
qRT-PCR

mRNA extraction was performed from 10°
cells/well ILC2, following stimulation for 2
hours using a TurboCapture 96 mRNA kit
(Qiagen, 72251) according to manufacturer's
instructions. Complementary DNA (cDNA)
was prepared from mRNA by reverse
transcription PCR (M-MLYV, Invitrogen).
gPCR performed using Tagman probes and
TagMan gene expression master mix.

Western blot

Protein was extracted from Imillion ILC2 in
each condition using M-PER (Thermo
Scientific - 78501) and protein samples were
prepared in reducing buffer and boiled for 5
minutes, analysed by sodium dodecyl sulfate

polyacrylamide gel electrophoresis
(SDS/PAGE), and transferred to a
polyvinylidene difluoride membrane

(Invitrogen). IFITM proteins were detected
using mouse anti-human monoclonal
IFITM3 antibody 1:1000 (kindly donated by
Professor Tao Dong's lab). GAPDH
(FF26A/F9 - 649202) was used as the
loading control (1:1000)

ELISA of PGD2 and PGE2 metabolites

The 11B-prostaglandin F2a (11B8-PG F2a)
17
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and prostaglandin E (PG E) metabolite were
measured in urine samples collected from
acute dengue patients, which was stored in -
80°C. These were measured using 11[-
prostaglandin F2a quantitative ELISA
(Cayman Chemical, USA) and prostaglandin
E metabolite quantitative ELISA (Cayman
Chemical, USA). To perform both assays
urine samples were diluted at 1:10 ratio
using the respective ELISA dilution buffer.

Results

Ex vivo RNA sequencing of ILC2 of in
healthy individuals and patients with
dengue Fever and dengue Hemorrhagic
Fever
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From preliminary experiments it was
observed that ILC2 frequency is increased in
severe dengue, so that it was imperative to
investigate for differential gene expression
patterns between healthy, mild and severe
dengue infections. To investigate the possible
role for ILC2, RNA sequencing was
performed of ILC2 isolated from PBMC
(Figure 1) of individuals with dengue fever
(DF) and severe dengue (DHF) and healthy
donors (HC) of Sri Lankan ethnicity. We have
not explored whether these samples were
from patients with primary or secondary
dengue infection. Blood was taken at 2-7 days
of symptom onset in patients having DF and
DHF.
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Figure 1: Isolation of blood ILC2 for ex vivo RNA sequencing

(A) Representative plot of ILC2 gating of a
healthy individual depicted in the figure.
Above gating strategy was used for isolation
of ILC2 of three clinical groups: Healthy
individuals (HC), dengue fever (DF),
dengue haemorrhagic fever (DHF). ILC2 are
CD45+/CD3/lineage/CRTH2+/IL7R o+

Firstly, an unsupervised analysis approach
was undertaken and principal component
analysis (PCA) was performed to assess
clustering of genes with respect to the patient
groups (Figure 2a,b). ILC2 of healthy
individuals showed a markedly different gene
18

expression (DEG) profile compared to the
patients with DF and DHF. It was evident that
healthy control (HC) samples were clustered
separately from dengue disease groups while
there were no notable differences between the
two dengue infected groups, DF and DHF
(Figure 2a). A similar trend was also found in
cluster of heatmap generated from 281 DEGs,
which were differentially expressed within
the 3 disease groups (Likelihood ratio test,
FDR <0.05) (Figure 2b)(12).

A) Principal component analysis (PCA plots)
and (B) heat map of differentially expressed
Ruhuna Journal of Medicine, August 2023; Vol 11: No. I
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genes (DEGs) from ex vivo ILC2 from three
groups: healthy individuals (HC) (n=3),
dengue Fever (DF) (n=4) and dengue
Hemorrhagic  Fever (DHF) (n=4)
(Likelihood ratio test, False discovery rate
(FDR) < 0.05 used). Samples analysed in
duplicate depicted in PCA plot and heat
map. Clinically, DF and DHF groups are
categorised using SEARO (WHO 2011)
classification.

ILC2 are activated in Dengue infection

Next, it was investigated whether ILC2 are
activated in dengue fever. To accomplish this,
expression of genes related to activation of
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ILC2 in HC, DF and DHF were examined. It
was found that ILC2 showed evidence of
being highly activated. Genes encoding the
key effector receptors PTGDR?2 (CRTH2), a
receptor of PGD, mediator and CDI27
appeared to be down regulated in DF (Figure
3a), which is known to occur following ILC2
activation. Also, CD38, a surface marker that
is known to upregulate with cellular
activation and through interferon stimulation
(13, 14), was significantly upregulated in DF
and DHF (Figure 3a). Additionally, CD25
(IL12RB) showed a trend of upregulation in
dengue infection (Figure 3a). These findings
indicated that ex vivo ILC2 are activated in
dengue disease.

Group
'.G'wpl 4 M 1 Healthy (HC)
i 2 W 2 Dengue Fever (DF)
: b W 3 Severe Dengue (DHF)
-2

- e

Figure 2: Gene expression profile in healthy and in patients with DF and DHF
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Dengue virus detection in ex vivo ILC2  serotype 2 was the predominantly detected
from patients with DF and DHF serotype in Sri Lanka when the samples
were obtained. The reads were related to the
proteins of the non-structural regions of the
dengue viral genome. Most of the reads
originated from the region of 600bp-9000bp
of DENV genome, corresponding to NS4A,
protein-2K, NS4B, RNA-dependent RNA
polymerase NS5 (Figure 3b). These data

were detectable in ILC2 sequence data. Show that dengue virus sequence could be
Interestingly, ILC2 from 3 patients (two DF detected in host ILC2 and also that ILC2 are
one DHF) showed detectable dengue infected in vivo.

sequence of DENV serotype 2. Dengue

It was aimed to explore whether ex vivo
ILC2 show evidence of dengue infection.
For this, raw RNA sequencing data from the
ex vivo sorted ILC2 were aligned against
human (hg38) and dengue virus genomes
(including all serotypes 1-4) simultaneously
to explore whether dengue viral sequences
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Figure 3: In vivo ILC2 are activated and infected in dengue infection.
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In addition, it was showed that ex vivo ILC2
from dengue patient samples show dengue
virus infection through staining for
intracellular dengue envelope protein. To
demonstrate this, PBMC from individuals
with dengue infection (DF, DHF) and healthy
controls were stained with surface antibodies
to identify ILC2 and with intracellular dengue
viral E protein to detect infection. Dengue
viral staining among ILC2 was variable from
2-87% (Figure 3c) and it was significantly
higher in dengue patient samples (Figure 3
c,d), reaching 75-85% in certain dengue
patients.

(A) Activation related gene expression of
CD38, PTGDR?2 (CRTH2), CDI127(IL-7Ra),
IL-2RA (CD25) of human blood derived
ILC2 of HC, DF and DHF, determined by
RNA Sequencing and represented in RPKM
values. Statistical analysis performed using
adjusted p-value from the DEG result. *P
<0.05, ** <0.01, *** <0.001, n.s. not
significant. RNA sequencing data from ILC2
from three groups: healthy individuals (HC)
(n=3), dengue Fever (DF)(n=4) and dengue
Hemorrhagic Fever (DHF) (n=4). (B)
Mapping figure from genome browser
depicting matching genes of dengue genome
to the raw RNA sequencing data from ILC2
in patients having with Dengue fever (DF,
n=2) and Dengue Hemorrhagic Fever (DHF,
n=1). Corresponding proteins for the base
pair ranges were depicted. 6376~6756bp:
Non-Structural protein NS4A,
6757~6825bp: protein 2K, 6826~7569bp:
Non-Structural protein NS4B,
7570~10269bp: RNA-dependent RNA
polymerase NS5. (C) For ex vivo staining of
ILC2 for dengue infection, frozen PBMC
from HC (n=9) and patients with acute
dengue infection (n=9) from Sri Lankan
ethnicity were used. Samples were thawed
and stained for ILC2 (Live/CD45+/CD3-
/CD56-/lineage/CRTH2+/IL7Ra+) and
intracellular dengue virus envelope protein.
(D) Representative flow cytometry plot of
DENV E protein staining from a patient
with dengue infection is shown.
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Anti-viral protein expression in ILC2 and
its regulation with PGD,

We have shown that type I interferons
establish an anti-viral gene expression state
in ILC2, therefore, it was sought to
determine regulatory factors of type I
interferon responses in ILC2. As above,
PGD, is a lipid mediator predominantly
produced by mast cells, and also produced
endogenously by Tc2 and ILC2 following
activation (15, 16). Therefore, it was
investigated whether PGD, activation
modifies the anti-viral gene expression and
protein responses of ILC2.

Stimulation of ILC2 with PGD, significantly
down-regulated ILC2 type I interferon
receptor, [FFNARI expression (Figure 4a).
IFNARI expression was significantly
upregulated with IFN-B treatment (Figure
4a). IFNAR1 is a membrane protein that
forms one of the two chains of a receptor for
interferons alpha and beta. Binding and
activation of this receptor stimulates Janus
protein kinases, which in turn phosphorylate
several proteins, including STATI(17).
Activation via PGD, also suppressed other
anti-viral gene expression such as OASI
(Figure 4b) and [FITM3 (Figure 4c) in a
dose dependent manner. IFITM proteins are
known mediators of innate immunity that
inhibit viral infection in part by blocking
viral entry and have shown to restrict
replication of multiple viruses including
dengue (18, 19). In addition, it has been
demonstrated in an experimental model
involving K562 human myelogenous
leukemia cells that IFITM proteins are able
to restrict both direct and ADE-mediated
infection(20). These proteins are strongly
upregulated by Type I and II interferons
(21). IFITM proteins are key mediators of
innate immunity that inhibit viral infection
by blocking viral entry and replication(19).
Additionally, at the protein level PGD,
downregulated expression of IFN- induced
IFITM3 in ILC2 (Figure 4d). With these
results we propose that PGD, could suppress
anti-viral mechanisms in a setting of dengue
infection.
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Figure 4: ILC2 activation through PGD, suppresses the antiviral state of ILC2

(A) Real-time PCR analysis of IFNARI gene
expression by ILC2 following 2 hours of
stimulation with PGD, (200nM) and IFN-f
(250IU/ml). Gene expression normalised to
GAPDH. Real-time PCR analysis of (B)
0OAS1 and (C) IFITM3 gene expression by
ILC2 following stimulation with PGD, (2,
20, 200nM) for 1 hour and then treated with
IFN-B (2501U/ml). (n=3, one-way ANOVA
with Tukey's comparison test, data
representative of 3 independent
experiments). Gene expression normalised
to GAPDH. (D) Western blot of IFITM3
protein expression of ILC2 treated with
PGD, (2-200nM) and subsequently added
IFN-B (250IU/ml). Experiment performed
twice with 2 donor samples.

The predominant effects were mediated
through IL-33, PGD, and LTE, and so these
were further investigated. As above,
alarmins such as IL-33 and lipid mediators
such as PGD, and LTE, activate ILC2 (22-
24). 1L-33, PGD, and LTE, stimulation
increased viral infection of ILC2 in a
concentration dependent manner (Figure
5a). PGD, significantly increased infectivity
of ILC2 and acted together with IL-33 to
increase infectivity of ILC2 compared to
dengue virus infection in unstimulated ILC2
(Figure 5b). ILC2 activation status may
therefore influence dengue viral infection, as
stimulation via PGD,, LTE, and IL-33 were
observed to increase infectivity.  Next, it
was investigated whether ILC2 could
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support replication-competent dengue virus
production. Supernatants from mock and
dengue infected ILC2 were collected and
Vero cell-based foci-forming assay (FFA)
performed to quantify virus titre in the ILC2
cell supernatant. ILC2 underwent productive
infection and released infectious viral
particles into the supernatant (Figure 5c).
Interestingly, activation of ILC2, particularly
through PGD,, induced secretion of
significantly greater infectious viral particles
compared to unstimulated ILC2 supernatants
(Figure 5c¢). IL-33 mediated activation did
not lead to a significantly higher infection
and secretion of infectious viral particles
although the trend was higher. Combined
IL-33 and PGD, mediated stimulation led to
a further increase in dengue viral infection
and productive infection in ILC2 (Figure 5b,
¢). Similar significant increase in productive
dengue viral infection was noted with
infection of LTE, activated ILC2. This
suggests that activated ILC2 may contribute
to increased viral replication.

(A) ILC2 were activated through serial
concentrations of IL-33 (0-50ng/ml), PGD,
(0-200nM) and LTE4 (0-100nM) for 24
hours. Then cells were incubated with
dengue virus (MOI 5) for 2 hours. Unbound
virus was removed and the cells were plated
in fresh ILC2 media containing IL-2 for 48
hours. Thereafter, intracellular DENV E
protein was analyzed by flow cytometry. (B)
Activation of ILC2  with  fixed
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Figure 5: Activated ILC2 are more permissive to infection and secrete infectious

viral particles

concentrations of PGD, (200nM), IL-33
(50ng/ml) was performed for 24 hours,
followed by infection with dengue virus and
then incubated for 48 hours. Intracellular
DENV E protein was analysed by flow
cytometry (y-axis). (C) Supernatants of
infected ILC2 of unstimulated and activated
conditions (activated with IL-33 (50ng/ml)
and/or PGD, (200nM)) infected ILC2 (with
MOI 5) were added on Vero cells and a Foci
forming assay (FFA) was performed. Each
focus is representative of an infected Vero
cell. (D) With LTE, (100nM) 24 hour ILC2
activation and infection was performed and
FFA was performed on the ILC2 supernatant
collected 48 hours post-infection. All above
Ruhuna Journal of Medicine, August 2023; Vol 11: No. I

data from 3 independent experiments (n=4-
5).

Subsequently, it was sought to determine
whether infection control could be achieved
through  inhibiting PGD, mediated
activation. This was accomplished with the
use of CRTH2 antagonist, TM30089.
Inhibition of CRTH2-mediated activation of
ILC2 reduced dengue infection (Figure 6).
TM30089 significantly reduced dengue virus
infection in PGD, and IL-33 treated ILC2.
The latter implicated the inhibition of action
of endogenously produced PGD, from ILC2
(Figure 6a), and a functional relevance of
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endogenously produced PGD, in ILC2 in the
setting of dengue viral infection. With
unstimulated ILC2 the reduction of infection
through CRTH2 antagonism is not significant,
likely due to the fact that unstimulated ILC2
do not produce adequate levels of PGD,.
Given that the lipid mediator LTE, has been
reported to be increased in individuals with
severe dengue(25), and as above, associates
with elevated ILC2 dengue infection, it was
investigated whether inhibition of LTE,-
mediated ILC2 activation had a similar effect.
Montelukast, a leukotriene receptor
antagonist, which demonstrates selectivity to
the cysteinyl leukotriene receptor type-1,

inhibited exogenous LTE,-mediated dengue
virus infection of ILC2. However, it did not
appear that ILC2 produced LTE,
endogenously to promote ILC2 activation and
dengue viral infection (Figure 6b). Inhibition
of the autocrine action of type 2 cytokines IL-
4 and IL-13 through blockade of shared
receptor IL4Ra, did not affect the level of
dengue viral infection in ILC2 (Figure 6¢).
These data further suggest that inhibition of
exogenous PGD, or LTE, has a significant
effect in reducing dengue infection in ILC2
and endogenously produced PGD, plays arole
indengue infection of activated ILC2.
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Figure 6: CRTH2 inhibition reduces dengue infection in ILC2

(A) ILC2 were treated with CRTH2
antagonist (TM30089 — 1uM) for 1 hour
before treatment with PGD, (200nM) or IL-
33 (50ng/ml) for 24 hours. ILC2 were
infected with DENV2 infection (MOI 5),
and infection was assessed. (B) ILC2 were
treated with Montelukast (1uM) for 1 hour
before treatment with PGD, (200nM), 1L-33
(50ng/ml), LTE, (100nM) for 24 hours.
ILC2 were infected with DENV2 infection
(MOI 5), and infection was assessed. (C)
ILC2 were treated with IL4Ra antagonist
(10pg/ml) for 1 hour before treatment with
PGD, (200nM) or IL33 (50ng/ml) for 24
hours. ILC2 were infected with DENV2
infection (MOI 5), and infection was
assessed. Statistical significance was tested
using oneway ANOVA with Tukey's
multiple comparison test. *P <0.05,
*¥#<0.01, *** <0.001, n.s. not significant.

From the above data, PGD, plays a role in
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exacerbating ILC2 infection and dengue
viral replication. To understand the PGD,
and its metabolite levels in humans,
concentrations of PGD, metabolites in the
urine of patients with DF and DHF over the
course of illness was measured.
Inflammatory lipid mediators such as
platelet activating factor (PAF) and secretory
phospholipase A, levels relevant to the
arachidonic acid pathway and urinary
leukotriene levels are found to be higher in
patients with DHF(25-27). PGD, is a
product of arachidonic acid metabolism,
dependent on cyclooxygenase and
haematopoietic PGDI[Isynthase. Whilst
evidence suggests PGD, production occurs
in platelets, macrophages, T helper cells and
DCs, levels are 100-1000 times lower than
that synthesised by activated MCs indicating
that PGD, production largely reflects MC
activity(28). PGD, is an unstable compound
and is rapidly degraded and excreted as
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more stable urinary metabolites (29). In
order to determine the changes in urinary
prostaglandin metabolites throughout the
course of dengue illness, serial 11B-PGF,,
concentrations in the urine were measured in
12 patients with DF and 10 patients with
DHF. In patients with DF, urinary PGD,
metabolite levels (11B-PGF,,) gradually
declined from day 3 of illness onwards.
While in patients with DHF the levels
gradually increased up to day 6 (Figure 7a).
Additionally, 11B-PGF,, levels were
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significantly higher in the critical phase of
patients with DHF compared to the levels 24
hours before entering critical phase (Figure
7b). While PGD, and its metabolites activate
ILC2 function, PGE, is considered to be
inhibitory to ILC2 function (30). Urinary
levels of the PGE, metabolite PGE-M did
not show such a trend in patients with DF
and DHF (Figure 7c). These results in part
support the hypothesis that PGD, plays a
role in DHF progression and the pathway
constitutes a promising therapeutic target.
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Figure 7: Urinary PGD, metabolite 11B-PGF,, levels in patients with acute dengue

Urinary (A) 11B-PGF,, levels were
measured by quantitative ELISA, in those
with DF (n = 12) and those who progressed
to develop DHF (n = 10) in serially
collected samples on 3“, 4", 5" and 6" days
of illness. Error bars represent standard error
of mean (SEM) and each dot represent the
mean. (B) 11B-PGF,, levels were measured
by quantitative ELISA, in those with DHF
(n = 7) 24 hours before entering critical
stage and during critical stage. Statistical
significance was tested using T test. *P
<0.05, ** <0.01, *** <0.001, n.s. not
significant. Each dot represents one donor.
(C) Urinary PGE, metabolite PGE-M levels
in patients with acute dengue (DF, n=12 and
DHF, n=10). Error bars represent standard
error of mean (SEM) and each dot represent
the mean.

Discussion

The RNA sequencing data presented here
showed that ILC2 were highly activated in

Ruhuna Journal of Medicine, August 2023; Vol 11: No. I

dengue infection compared to healthy
samples indicated by suppression of PGD2
receptor expression. Given that ILC2 are
resident in barrier tissues, these novel data
raised the possibility that early effects of
ILC2 at the time of the initial phase of
infection, may play a role in the progression.
Additionally, it was shown that PGD,
metabolites were found to be higher in
patients with severe dengue compared to
milder disease, and the PGD, metabolite
levels were significantly increased during
the 'critical phase' of dengue infection.
Interestingly, PGD, could suppress
protective type I interferon responses. This
provides a novel perspective on lipid
mediators which plays a role in ILC2
activation in dengue infection. Furthermore,
detection of higher PGD, metabolites in
dengue may translate to increased
chemotaxis of ILC2 and Th2 cells and
additionally could facilitate proliferation of
ILC2. In asthma and allergy ILC2 numbers
are higher and PGD, metabolites could
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significally increase early with allergen
challenge(28). Therefore, we propose that
individuals with a background of atopy or
allergy are predisposed for early PGD,
metabolite responses, therefore, could have
a propensity to have ILC2 activation and
impaired type I IFN responses.

As discussed above, Malavige et al, (25)
have shown that lipid mediators such as
LTE, are increased in severe dengue. It was
shown that PGD, metabolites are increased
in the critical stage of dengue in DHF.
Severe dengue, vascular leakage and
bleeding manifestation are usually assocated
with secondary dengue infection through
antibody dependent enhancement. Dengue
virus induce significantly higher mast cell
degranulation  through an antibody
dependent mechanism compared to direct
infection alone(31). This signifies that high
mast cell degranulation can occur in
secondary dengue infection through a
mecahnism involving ADE. We propose that
higher mast cell degranulation in secondary
dengue will lead to abundance of mast cell
mediators such as PGD, and LTE, which
mediate pronouced activation of ILC2. We
showed activated ILC2 can mediate
pronounced productive dengue viral
replication. Therefore, we propose that mast
cell degranulation in secondary dengue
infection could lead to higher ILC2
activation than primary dengue infection
leading to increased viral replication and
potentially contribute to severe disease.

ILC2 are predominantly tissue resident
innate cells that could play a role in
responses to dengue virus after a mosquito
bite on skin and contribute to productive
viral infection. ILC2 could release higher
infectious particles to infect bystander cells
and additionally assist viral dissemination.
Unexpectedly, the dengue viral genome was
detected in vivo in peripheral blood ILC2
and we showed that ex vivo ILC2 from
dengue patients had significant infection
rates. Furthermore, ex vivo sorted and

26

expanded ILC2 are permissive to infection
in vitro, and could potentially assist viral
dissemination. In fact, both blood and skin
ILC2 were permissive to dengue infection,
which was increased when ILC2 were
activated. Other than PGD,, IL-33 and LTE,
activation increased dengue virus replication
in ILC2, but to lesser degree than with
PGD2. The effect of PGD, on infection and
secretion of viral particles is striking and is
further increased by co-activation with other
ILC2 activators.

We propose that inhibiting action of CRTH2
activation would have favorable responses
in reducing productive infection in ILC2.
Moreover, due to the fact that PGD,
suppresses expression of anti-viral genes
and proteins, inhibiting PGD, responses may
have a favourable outcome for anti-viral
defense. PGD, is a metabolite in the
arachidonic pathway and previous studies
have shown that this pathway is activated in
dengue (26) and downstream lipid mediators
such as leukotrienes are shown to contribute
to pathogenesis of dengue and vascular
leakage(25, 32). Although inhibition of the
CRTH2 pathway could lead to reduction of
viraemia of dengue infection, it has been
clinically observed that use of NSAIDs,
which block COX 1 and 2 enzymes at an
early step of the arachidonic acid pathway, is
associated with higher mortality and
bleeding manifestations and derangement of
liver enzymes (33, 34). Since, arachidonic
acid pathway leads to many downstream
effects through a range of mediators, this
outcome could occur either due to inhibition
of protective mediators of dengue infection
or due to additional side effects of these
medication outside arachidonic acid
pathway. One of the downstream mediators
TXA,, which mediates vasoconstriction and
platelet aggregation, is suggested to play a
protective role in dengue infection (35).
Additionally, PGD, shows clues of a
protective role through DPI1 activation,
which is discussed later. Furthermore, PGE,
has shown to increase viral replication(36),
but suppresses ILC2 activation (37, 38).
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Therefore, we propose that inhibition of the
CRTH2 receptor could have therapeutic
potential in dengue viral infection. CRTH2
inhibitors are investigated in allergic
diseases such as asthma and allergic rhinitis
and considered to be well tolerated given
orally (39-41). Such medications are more
economically affordable comparatively,
especially  for  tropical  countries.
Interestingly, dengue viral infection shares
certain features of allergic inflammation
such as mast cell activation and release of
mast cell mediators such as leukotrienes and
histamines (25). Furthermore, vascular
leakage, which is a clinical hallmark of
severe dengue infection, was shown to occur
due to increased capillary permeability.
Anaphylaxis and urticaria been have shown
to have a similar pathogenesis (42) with
altered capillary permeability, although the
plasma leakage is much more pronounced in
dengue infection. In addition, a randomised
clinical trial using oral CRTH2 blockade in
asthma, observed reduced infections,
including influenza in asthmatics in the
CRTH2 blockade group (43).

In addition we found that PGD, is elevated
in severe dengue, which strengthens the
mast cell involvement in dengue infection.
Through this mediator, a range of type 2
cells in innate and adaptive immune system
are activated and likely contribute to the
pathogenesis of dengue. Therefore, it is
possible that individuals who are
predisposed to atopy or allergy may have a
more pronounced type 2 response in the
bitten site, which could influence the earliest
events of viral replication.

Given the consistent evidence of MC
activation in dengue infection, several MC
mediator based therapies have been
investigated. Although primary reduction of
DHF was not observed, in the post-hoc
analysis, patients who received rupatadine,
which is a PAF and histamine blocker, had
lower vascular leakage manifestations and

Ruhuna Journal of Medicine, August 2023; Vol 11: No. I

bleeding(44). This suggested early initiation
of Rupatadine, less than 3 days from onset
of symptoms, may have beneficial effects.
However, these data are from a post-hoc
analysis and may be associated with some
bias. Furthermore, montelukast, a CysLT1
receptor inhibitor, which blocks the
leukotriene pathway, showed a significant
reduction of the risk of having DSS in
dengue infection(45). In an in vivo animal
model, a potent tryptase inhibitor,
nafamostat mesylate was shown to reduce
DENV induced vascular leakage(46). In
addition to above, we suggest that CRTH2
blocking medications could be used to
reduce productive viral infection and reduce
the supression on interferon pathways
induced through PGD,. However, an effect
of CRTH2 blockers on vascular leakage
would an interesting avenue to be explored.

Conclusions

Here we present data that implicate ILC2 in
the immunopathology of dengue virus
infection. PGD, and LTE, mediates
activation and significantly influences
productive viral infection in type 2 cytokine
producing  cells.  Moreover, PGD,
downregulates type I IFN induced anti-viral
responses in ILC2. With these insights we
propose that inhibition of the PGD, pathway
through CRTH2 as a therapeutic avenue to
modulate viral replication.
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Abstract

Background and objectives: The state of maternal nutrition, denoted by the maternal
anthropometric parameters, plays a pivotal role in determining the birth outcomes. This study
was conducted to determine selected birth outcomes based on maternal anthropometric
parameters among pregnant mothers admitted for delivery using ordinal logistic regression
approach.

Materials and methods: A cross-sectional study was conducted among randomly selected 333
pregnant mothers admitted for delivery at Teaching Hospital Mahamodara after 28 weeks of
Period of Amenorrhea (POA). Pregnant mothers who had multiple pregnancies, those awaiting
elective caesarian section following past section, who had registered for booking visit after 12
weeks of gestation and who had pre-existing disease conditions that might affect the maternal
anthropometric parameters were excluded from the study. Information related to maternal
anthropometric parameters and birth outcomes (maturity at birth, birth weight, and APGAR
score at birth) were extracted from medical records. Minitab software was used for data analysis
atsignificance level of 0.05.

Results: Maturity at birth (predicted using pregnancy weight gain) birth weight (predicted using
pre-pregnancy weight and pregnancy weight gain), and APGAR score at birth (predicted using
pre-pregnancy weight and maternal height) could be predicted using selected maternal
anthropometric parameters.

Conclusion: Birth outcomes can be predicted using selected maternal anthropometric
parameters using ordinal logistic regression approach. These predictions will be beneficial for
the provision of better maternal and perinatal care.

Key words: APGAR score, birth weight, maternal anthropometry, maturity at birth, ordinal
logistic regression

This study was carried out as a partial requirement for the degree of Master of Science in
Biostatistics, of Postgraduate Institute of Agriculture, University of Peradeniya in 2021. The
results were included in the dissertation. Four abstracts were presented in international and
local scientific fora.
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Introduction

The state of maternal nutrition, denoted by
the maternal anthropometric parameters
related to the weight, height, body mass
index and antepartum weight gain, is found
play a pivotal role in determining the future
health of both the mother and the baby in
numerous ways. In a review of existing
evidence, the effects of maternal
anthropometric parameters were classified
into several distinct categories; namely,
maternal antepartum and intra-partum
outcomes, birth outcomes, neonatal
outcomes, infant outcomes, child outcomes
and short- and long-term maternal outcomes

(D.

Low maternal pre-gravid weight and poor
weight gain during pregnancy was found to
be associated with low birth weight,
prematurity and delivery complications in
many studies (2-4). Similarly, high maternal
weight was also found to increase the risk
for certain adverse pregnancy outcomes
such as pre-eclampsia, pregnancy induced
hypertension, fetal macrosomia, induction of
labor and caesarian delivery (4-7). On the
contrary, underweight women were found to
have better birth outcomes than women with
normal BMI in a study conducted in the
United Kingdom (5). However, the strength
of evidence confirming the association of
maternal anthropometric parameters with
different outcomes under each category
varied to a considerable extent or provided
inconclusive evidence (8).

Ordinal logistic regression is a statistical
analysis method that can be used to model
the relationship between an ordinal response
variable and one or more explanatory
variables. An ordinal variable is a
categorical variable for which there is a
clear ordering of the category levels. The
explanatory variables may be either
continuous or categorical. Ordinal logistic
regression 1s an extension of logistic
regression where the logit of a binary
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response is linearly related to the
independent variables. A major assumption
of ordinal logistic regression is the
assumption of proportional odds: the effect
of an independent variable is constant for
each increase in the level of the response.
Hence, the output of an ordinal logistic
regression will contain an intercept for each
level of the response except one, and a
single slope for each explanatory variable.

Ordinal logistic regression model is
sometimes referred to as the constrained
cumulative logit model originally proposed
by Walker and Duncan (1967) and later
called proportional odds model. The ordinal
logistic approach was used by many
researchers in various fields of study but
rarely in the present study area; maternal
anthropometric parameters and birth
outcome. The only study found in literature
was the study done by Adeleke and Adepoju
in 2010 to focus on

ordinal logistic regression model to model
the three major factors (environmental,
behavioral and demographic) that affected
the outcomes of pregnancies (9). As
clinicians are more interested in clinical
outcome rather than raw values (ex: maturity
at birth as term, preterm, extreme preterm
instead of exact POA at delivery), ordinal
logistic regression approach was identified
as the most suitable statistical approach for
data analysis. Hence, this study was
conducted to determine the selected birth
outcomes based on maternal anthropometric
parameters among pregnant mothers
admitted for delivery at Teaching Hospital
Mahamodara using ordered logistic
regression approach.

Materials and methods
Study design and sample

A cross-sectional study was conducted
among randomly selected pregnant mothers
admitted for delivery after 28 weeks of POA
at Teaching Hospital Mahamodara, Galle.
Pregnant mothers who had multiple
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pregnancies, who were awaiting elective
caesarian section following past section,
who had registered for booking visit after 12
weeks of gestation and who had pre-existing
disease

conditions that might affect the maternal
anthropometric parameters were excluded
from the study. The sample size was
calculated using the formula given for the
sample size calculation in cross sectional
studies (10) and based on it, a minimum
sample of 241 pregnant mothers was
required for the study. However, data were
collected from 333 pregnant mothers
admitted for delivery after 28 weeks of POA
at Teaching Hospital Mahamodara. The
study was carried out after obtaining ethical
clearance from the Ethical Review
Committee, Faculty of Medicine, Galle.

Data collection

A data collection sheet was used to gather
relevant information for the study. The
weight and Body Mass Index (BMI) at the
booking visit were considered as the pre-
pregnancy weight and BMI in mothers less
than 12 weeks of gestation, as the literature
indicates that there is not much weight gain
associated with pregnancy before this period
(). The birth outcomes were identified using
the medical records and Bed Head Tickets
(BHTs) of the relevant study subjects and
were recorded in the data collection sheet.
Birth weight, head circumference and length
of the fetus were extracted from Child
Health Development Records (CHDR) at
birth. All the data were collected by the
principal investigator. Prior approval for
data collection was obtained from the
Director of Teaching Hospital, Mahamodara.

Data analysis

All data were coded and entered into a
database created using Epi info and were
analyzed using Minitab software (version
18). Descriptive data were presented using
frequency tables, graphs and figures.
Proportions and means were calculated and
normality assessment for data set was done
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before applying statistical tests where
appropriate.

Expected weight gain during pregnancy was
assessed based on pre-pregnancy (BMI:
<18.5kg/m’ -expected weight gain 12.5-
18.0kg, BMI: 18.5 to 24.9kg/m’ - expected
weight gain 11.5-16.0kg, BMI: 25.0 to 29.9
kg/m’ - expected weight gain 7.0-11.5kg,
BMI: 30kg/m’ and above - expected weight
gain 6.5kg or less). If the pregnancy weight
gain was in the recommended range for
respective BMI category, weight gain was
considered as adequate.

Selected birth outcomes were ordered and
analyzed using ordered logistic regression to
predict them based on maternal
anthropometry. Maturity at birth, birth
weight, and APGAR score at birth were
considered as selected birth outcomes for
ordinal logistic regression analysis. Maturity
at birth was ordered into three categories
based on period of gestation at delivery as
extreme preterm delivery, preterm delivery
and term delivery. Birth weight was ordered
into three categories; low birth weight,
normal birth weight and macrosomia.
APGAR score at birth was ordered into
three categories; score less than 9, score
equal to 9 and score equal to 10. Data were
analyzed after checking assumptions for
ordinal logistic approach.

Results

This study was conducted to determine the
selected birth outcomes based on maternal
anthropometric parameters among pregnant
mothers admitted for delivery at Teaching
Hospital Mahamodara (THM) using ordinal
logistic regression approach.

Socio-demographic and pregnancy related
information

Mean age (SD) of the sample was 29.2 (5.5)
years. Nearly half of the pregnant mothers
(46.6%) were educated only up to G.C.E.
O/L. Majority of mothers were housewives
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(80.5%). A majority (61.6%) was unplanned
pregnancies and 50.2% were primi mothers. A
bad obstetric history was reported by a
minority of pregnant mothers; subfertility
(7.5%), miscarriage (18.0%) and history of
intrauterine death or still birth (2.7%).
Nearly 42% were in their first pregnancy.
Pre-pregnancy diseases were observed
among 13.2% mothers. Majority of
pregnancies were uncomplicated
pregnancies. Nearly 16% were elderly
mothers, while 2.7% were teenage
pregnancies. Only a minority were elderly
primi (4.8%) and short primi (0.9%).

Distribution of selected maternal
anthropometric parameters

Weight, height, BMI and pregnancy weight
gain of the study subjects were assessed under
selected maternal anthropometric parameters.
All four maternal anthropometric parameters
were normally distributed. Mean pre-
pregnancy weight (SD) was 55.1 (12.8) kg,
while mean height (SD) was 154.7 (5.7) cm.
Mean BMI (SD) was 22.9 (4.9) kg/m’. Nearly
half of the pregnant mothers had
unsatisfactory pre-pregnancy BMI; BMI:
<18.5kg/m’ (19.8%), BMI: 25.0 t0 29.9 kg/m’
(21.1%) and BMI: 30kg/m’ (9.3%). Mean
pregnancy weight gain (SD) among the
mothers was 9.6 (4.1) kg. According to the
expected weight gain based on pre-pregnancy
BMI, a majority of the pregnant mothers had
unsatisfactory weight gain (n=228, 68.5%).

Maternal outcomes

Pre-eclampsia, eclampsia, Pregnancy
Induced Hypertension (PIH), Gestational
Diabetes Mellitus (GDM), Premature
Rupture of Membranes (PROM/ PPROM)
and uterine rupture etc. were assessed under
maternal antepartum outcomes (Table 1).
GDM (12.3%), PIH (8.7%), maternal anemia
(8.1%) were identified as common maternal
antepartum outcomes, followed by PROM
(4.8%), pre-eclampsia (3.9%) and PPROM
(3.3%). Delivery status, presence of maternal
mortality and labor trauma were assessed
34

under maternal intrapartum outcomes.
However, no maternal deaths and labor
trauma were reported. Regarding delivery
status, nearly 56% were normal vaginal
deliveries. Interestingly, 28.2% were
emergency caesarian sections while the rest
were elective caesarian sections and assisted
vaginal deliveries (Figure 1).

Birth outcomes

Maturity at delivery, gender of fetus, outcome
of delivery (live birth, still birth, intrauterine
death etc.), APGAR (Appearance, Pulse,
Grimace, Activity, and Respiration) score at
birth, presence of birth defects and birth
weight category were assessed under birth
outcomes. Nearly 54% were male births and
70.9% were term deliveries. Normal birth
weight was reported among 73.3% child
births while 47.7% had an APGAR score of
10. Almost all were live births (99.7%) and
only 0.9% had birth defects. Birth weight,
head circumference and length of the fetus
were documented at birth. All three fetal
anthropometric parameters were normally
distributed. Mean (SD) birth weight was 2.79
(0.6) kg, while mean (SD) head
circumference was 32.6(1.7) cm. Mean (SD)
length was 50.8 (3.0) cm.

Prediction of selected birth outcomes based
on maternal anthropometric parameters

Logit link function was used for the ordinal
logistic regression approach. Before applying
ordinal logistic regression model,
assumptions were checked; No Multi-
collinearity and Proportional Odds were
observed. All dependent variables (birth
outcomes) were entered in ordinal scale
(Table 2). Birth weight was ordered into three
categories; low, normal and macrosomia.
Maturity at birth was ordered into three
categories based on period of gestation at
delivery; extreme preterm, preterm and term.
APGAR score at birth was ordered into three
categories; score less than 9, equal to 9 and
equal to 10. Pre-pregnancy weight, height of
the mother and pregnancy weight gain were
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Table 1: Distribution of selected maternal antepartum outcomes among pregnant mothers
admitted for delivery at Teaching Hospital Mahamodara (N=333)

Maternal Outcomes Number Percentage
GDM 41 12.3
PIH 29 8.7
Pre-eclampsia 13 3.9
Eclampsia 5 1.5
PROM 16 4.8
PPROM 11 3.3
Hysterectomy 2 0.6
Oligohydroamniosis 2 0.6
Polyhydroamniosis 2 0.6
APH 6 1.8
Cervical Incompetence 3 0.9
Anemia 21 8.1

1.2%
= Normal vaginal deliveries. = Emergency caesarian sections
Elective caesarian sections Assisted vaginal deliveries

Figure 1: Distribution of delivery status among pregnant mothers admitted for delivery at
Teaching Hospital Mahamodara (N=333)
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considered as independent variables and all of
them were continuous variables. None of
them were highly correlated with each other;
Pre-pregnancy weight vs. height of the mother
vs. pregnancy weight gain (r=0.14, p<0.05).
Moreover, all three-independent variables
had an identical effect at each cumulative split
of the ordinal dependent variable. As pre-
pregnancy weight and maternal height were
used to calculate pre-pregnancy BMI, pre-
pregnancy BMI was not considered as a
separate independent variable.

Prediction of birth weight

Pre-pregnancy weight (p<0.001) and
pregnancy weight gain (p<0.001) had
statistically significant association with birth

weight. As maternal height was not
associated with birth weight, it was removed
from the model. Then birth weight was
predicted based on pre-pregnancy weight
and pregnancy weight gain using ordinal
logistic approach (Table 3). Estimated
coefficient for pre-pregnancy weight is
negative and odd ratio (OR) is 0.96 (OR<1).
It implies as when pre-pregnancy weight
increases expected decline of low birth
weight and normal birth weight experience
decline by 0.96 times compared to
macrosomia group. Estimated coefficient for
pregnancy weight gain is negative and OR 1is
0.86 (OR<1) implies as when pregnancy
weight gain increases expected decline of
low birth weight and normal birth weight
experience decline by 0.86 times compared

Table 2: Distribution of response variables used for ordinal logistic regression (N=333)

Response Variable Number (N=333) Percentage
Birth weight
Low birth weight (1) 82 24.6
Normal birth weight (2) 244 73.3
Macrosomia (3) 7 2.1
Maturity at birth
Extreme preterm (1) 19 5.7
Preterm (2) 42 12.6
Term (3) 272 81.7
APGAR score at birth
APGAR score <9 (1) 40 12.1
APGAR score =9 (2) 134 40.2
APGAR score = 10 (3) 159 47.7

to macrosomia group. The model fits the
data adequately (deviance method, p>0.05)
and predictive ability of the model is good
(Somer's D =0.42).

Prediction of maturity at birth

Maturity at delivery was ordered into three
categories based on period of gestation at
delivery; preterm, term and post term. Logit
link function was used. When predicting
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maturity at birth based on maternal
anthropometric parameters using ordinal
logistic approach, only pregnancy weight
gain (p<0.001) had statistically significant
association with maturity at birth. Therefore,
maternal height and pre-pregnancy weight
were removed from the model using model
reduction approach. Then maturity at birth
was predicted based on pre-pregnancy
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Table 3: Prediction of birth outcomes based on maternal anthropometric parameters

Predictor Regression Odd Ratio Significance
Coefficient (95% CI)

Birth weight
Pre-pregnancy weight -0.04 0.96 (0.94 —0.98) <0.001
Pregnancy weight gain -0.14 0.86 (0.81 —0.92) <0.001
Maturity at birth
Pregnancy weight gain -0.09 0.91 (0.84 - 0.98) 0.009
APGAR score at birth
Pre-pregnancy weight 0.03 1.03 (1.02 - 1.05) <0.001
Height -0.05 0.94 (0.91 - 0.98) 0.005

weight and pregnancy weight gain using
ordinal logistic approach (Table 3).
Estimated coefficient for pregnancy weight
gain is negative and OR is 0.91 (OR<1). It
implies as when pregnancy when pregnancy
weight gain increases expected decline of
extreme preterm and preterm experience
decline by 0.91times compared to term
group. The model fits the data adequately
(deviance method, p>0.05) and predictive
ability of the model is moderate (Somer's D
=0.24).

Ordinal logistic approach for APGAR score
at birth

APGAR score at birth was ordered into
three categories; score less than 9, 9 and 10.
Logit link function was used. When
predicting APGAR score at birth based on
maternal anthropometric parameters using
ordinal logistic approach, pre-pregnancy
weight (p<0.01) and maternal
height(p<0.05) had statistically significant
association with response variable (APGAR
score at birth).Therefore, pregnancy weight
gain was removed from the model. Then
APGAR score at birth was predicted based
on pre-pregnancy weight and maternal
height using ordinal logistic approach (Table
3). Estimated coefficient for pregnancy

Ruhuna Journal of Medicine, August 2023; Vol 11: No. I

weight gain is positive and OR is 1.03
(OR>1). It implies as when pre-pregnancy
weight increases expected increase of
APGAR score less than 9 and APGAR score
equal to 9 experience increase by 1.03 times
compared to APGAR score equal to 10
group. Estimated coefficient for maternal
height is negative and OR is 0.94 (OR<1). It
implies as when pre-maternal height
increases expected decline of APGAR score
less than 9 and APGAR score equal to 9
experience decline by 0.94 times compared
to APGAR score equal to 10 group. The
model fits the data adequately (deviance
method, p>0.05) and predictive ability of the
model is moderate (Somer's D = 0.21).

Discussion

This study was conducted to determine the
selected birth outcomes based on maternal
anthropometric parameters among pregnant
mothers admitted for delivery at Teaching
Hospital, Mahamodara, using ordered
logistic regression. In literature, many
studies predicting birth outcomes based on
maternal anthropometric parameters have
used traditional linear or binary logistic
regression, but not ordinal regression.

The present study revealed that nearly half
37
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of the pregnant mothers had unsatisfactory
pre-pregnancy BMI; underweight (19.8%),
overweight (21.1%) and obese (9.3%).
According to a study of Bhattacharya et al.
in United States, 11.7% pregnant mothers
were underweight, 21.9% were overweight
and 8.3% were obese (5) compatible to
present study. However, a study conducted
in China (12) revealed lower percentages of
unsatisfactory  pre-pregnancy  BMI
(underweight - 13.2%, overweight -12.6%
and obesity - 1.9%) compared to present
study and study of Bhattacharya et al. This
difference may be mainly due to
geographical difference in the three study
populations. Moreover, Sun et al.(12) found
that 58.7% of pregnant mothers had
unsatisfactory pregnancy weight gain which
is also lesser compared to present study
(68.5%).

The main aim of this study was to predict
selected birth outcomes based on maternal
anthropometric parameters among pregnant
mothers admitted for delivery using ordered
logistic regression approach. Although this
approach was used by many researchers in
various fields of study, it was hardly found
in literature related to maternal nutrition and
its impact on birth outcomes. The only study
predicting birth outcomes found in literature
was conducted by Adeleke and Adepoju in
2010 (9). However, their study also did not
predict birth outcomes based on maternal
anthropometric parameters. Instead, they
had used ordinal logistic regression

o model the three major factors viz.,
environmental (previous cesareans, service
availability), behavioral (antenatal care,
diseases) and demographic (maternal age,
marital status and weight) that affected the
outcomes of pregnancies (live birth, still
birth and abortion). Study revealed that pre-
pregnancy weight and diseases increase the
likelihood of favoring a higher category i.e.,
(live birth), while medical service
availability, marital status age, antenatal and
previous cesareans reduce the
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likelihood/chance of having still birth.
However, in the present study, the study
objective was different from the study done
by Adeleke and Adepoju, limiting
comparability of two studies.

Interestingly, present study identified that all
three anthropometric parameters (pre
pregnancy weight, maternal height and
pregnancy weight gain) can be used to
predict birth outcomes. According to present
study, pre-pregnancy weight and pregnancy
weight gain were identified as predictors of
birth weight. Pregnancy weight gain was
identified as a predicator for maturity at
birth, while pre-pregnancy weight and
maternal height were identified as
predicators for APGAR score at birth in
ordinal logistic regression.

Although with the use of different analytical
approaches, many other studies had revealed
similar  associations  of  maternal
anthropometric parameters with birth
outcomes. A study conducted by Ehrenberg
et al. in United States using large data base
revealed that low pre-pregnancy weight and
unsatisfactory BMI at conception, as well as
poor weight gain during pregnancy are
associated with low birth weight and
prematurity, (3). However, instead of ordinal
logistic regression, they had used Chi-square
and t tests for data analysis as appropriate.
Compatible with the findings of Ehrenberg
et al., Frederick and co-researchers also
found that pre-pregnancy weight and
gestational weight gain are predictors of
birth weight (4), using multiple regression
and a similar finding was revealed by
Agarwal et al. (2).

Similarly, high maternal weight was also
found to increase the risk for certain adverse
pregnancy outcomes such as pre-eclampsia,
pregnancy induced hypertension, fetal
macrosomia, induction of labor and
caesarian delivery (4-7). On the contrary,
underweight women were found to have
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better pregnancy outcomes than women with
normal BMI in a study conducted in the
United Kingdom (5). However, the present
study did not try to identify any association
between maternal anthropometric
parameters and antenatal maternal outcomes
using ordinal logistic regression approach as
it was not in the study objective and inability
of making it as ordinal response variable.
However, considerable proportion of
pregnant mothers were detectedwith those
adverse antenatal maternal outcomes in the
present study (Table 2). However, the
strength of evidence confirming the
association of maternal anthropometric
parameters with different outcomes under
each category can be varied to a
considerable extent or can provided
inconclusive evidence as described by
Viswanathan et al. (8).

There were few strengths and limitations in
this study. Having well-organized healthcare
delivery system in the country with
extensive and uniform documentation at
field and institutional levels facilitated
retrieval of information for the study. As
data were extracted from medical records
(pregnancy records, BHTs, clinic records
etc) which had already been documented, it
facilitated accurate, unbiased data collection
and minimized missing data due to
incomplete recall. However, not using same
instrument for taking anthropometric
measurement (maternal, fetal and neonatal)
add some limitation for the study. However,
as all health care workers at field level and
hospital were well trained to obtain
anthropometric measurements using
standard techniques and calibrated
instruments the variation would have been
minimal.

With this evidence, it is clear that maternal
anthropometric parameters relating to the
weight, height and pregnancy weight gain
play a pivotal role in determining birth
outcomes. As there are some inconclusive
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areas in literature related to association of
maternal anthropometric parameters with
certain outcomes, further studies will be
required in diverse populations and larger
samples to obtain more precise and accurate
results on impact of maternal
anthropometric parameters on Dbirth
outcomes. However, as findings of present
study will add to the literature due to its
unique approach in data analysis, i.e. the use
of ordinal logistic approach, which will be
more beneficial in predicting risk of adverse
birth outcomes in clinical settings.

Conclusions and recommendations

A majority of pregnant mothers had
unsatisfactory weight gain an unsatisfactory
pre-pregnancy BMI. Pre-pregnancy weight
and pregnancy weight gain were predictors
of birth weight and pregnancy weight gain
was a predicator of maturity at birth. Both
pre-pregnancy weight and maternal height
were identified as predicators of APGAR
score at birth. In conclusion, assessment of
maternal anthropometric parameters is
important during antenatal period as they
play pivotal role in predicting birth
outcomes. Such prediction can be used for
identification of high risk neonates to ensure
a better service provision in perinatal and
early neonatal care. As the majority of
pregnant mothers did not have satisfactory
pre-pregnancy BMI and weight gain during
pregnancy, necessary interventions should
be taken to address this problem in order to
prevent the adverse outcomes. Study
identified the lack of research evidence
related to prediction of birth outcomes based
on maternal anthropometric parameters in
Sri Lanka and even in the global context.
Therefore, further studies are recommended
to explore the effects of maternal
anthropometry on birth outcomes in
different  populations, taking into
consideration the novel measures such as
body composition.
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Postgraduate Studies

Ongoing postgraduate research projects and thesis submitted during 2022 from projects
registered at the Board of Study in Medicine, Faculty of Medicine, University of Ruhuna
and Faculty of Graduate Studies, University of Ruhuna

MPhil Degrees

MPhil studies (Thesis defended)

1.

Development of effective sunscreen formulation from medical plant in Sri Lanka:
Anin vitro study

Candidate: CE Liyanarachchi, Department of Biochemistry, Faculty of Medicine,
University of Ruhuna

Principal Supervisor: Prof. MT Napagoda, Department of Biochemistry, Faculty of
Medicine, University of Ruhuna

Co-Supervisors:

Prof. L Jayasinghe, Natural Products Research Division, National Institute of
Fundamental Studies, Kandy

Dr. S Witharana, Department of Mechanical Engineering, Faculty of
Engineering, University of Moratuwa

Funding: NSF Research Grant No: RG/2017/BS/05

MPhil studies (ongoing)

1.

Effect of sarcopenia and frailty on clinical outcomes and burden on caregivers of
patients with hip fracture

Candidate: MPHK Dias, Department of Medicine, faculty of Medicine, University of
Ruhuna

Principal Supervisor: Snr. Pof. Sarath Lekamwasam, Department of Medicine, Faculty
of Medicine, University of Ruhuna

Co-Supervisors:

Dr. RHMPN Rathnayake, Department of Nursing, Faculty of Allied Health
Sciences, University of Ruhuna

Mr. TUW Abeygunasekara, Department of Nursing, Faculty of Allied Health
Sciences, University of Ruhuna

Funding: Pending
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PhD Degrees

PhD studies (Thesis submitted)

1. A one health approach: the epidemiology of methicillin-resistant Staphylococcus

aureus isolated from humans, animals and animal products in southern Sri Lanka

Candidate: MRP Kurukulasooriya, Duke, Faculty of Medicine, University of Ruhuna,
Karapitiya, Galle

Principal Supervisor: Prof. A de S Nagahawatte, Department of Microbiology, Faculty
of Medicine, University of Ruhuna

Co-Supervisors:

Prof. WMDGB Wijayaratne, Department of Microbiology, Faculty of
Medicine, University of Ruhuna

Dr. LG Tillekeratne, Duke Global Health Institute (DGHI), Durham, USA

Prof. CK Bodinayake, Department of Medicine, Faculty of Medicine,
University of Ruhuna

Prof. CW Woods, Duke Global Health Institute, Duke University, USA
Prof. T Ostbye, Duke Global Health Institute, Duke University, USA

Dr. D de Silva, Sir John Kotelawala Defence University, Rathmalana

Funding: UGC Block Grant No: RU/PG-R/16/03 and NRC Grant No: 19-099

PhD studies (Ongoing)
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1.

Delusional disorder (Jealous type): Frequency of presentation to mental health
services and web-based community survey on psychological mechanisms and
psychosocial correlates of abnormal jealousy in intimate relationships

Candidate: MKOK De Silva, Department of Clinical Sciences, Faculty of Medicine,
General Sir John Kotelawala Defence University, Ratmalana

Principal Supervisor: Prof. IH Rajapakse, Department of Psychiatry, Faculty of
Medicine, University of Ruhuna

Co-Supervisors:

Dr. MC Rajasuriya, Department of Psychiatry, Faculty of Medicine, University
of Colombo

Dr. NFJ Fernando, Department of Clinical Sciences, Faculty of Medicine,
General Sri John Kotelawala Defence University, Ratmalana

Funding: Self-funded
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2. Cardiovascular and psychological comorbidity among patients with plaque
psoriasis

Candidate: PLAN Liyanage, Department of Community Medicine, Faculty of
Medicine, University of Ruhuna
Principal Supervisor: Prof. S Lekamwasam, Department of Medicine, Faculty of
Medicine, University of Ruhuna

Co-Supervisors: Prof. PV De Silva, Department of Community Medicine, Faculty of
Medicine, University of Ruhuna
Prof. S Imafuku, Department of Dermatology, Fukuoka University,
Japan

Funding: Financial assistance by UGC for Higher Studies - 2020 (UGC/ VC/ DRIC/

PG2020/RUH/01)

3. Development, characterization and bioactivity assessment of nano-encapsulated
antidiabetic herbal drug leads from Sri Lankan flora

Candidate: WND de Silva, Department of Biochemistry, Faculty of Medicine,
University of Ruhuna

Principal Supervisor: Prof. AP Attanayake, Department of Biochemistry, Faculty of
Medicine, University of Ruhuna

Co-Supervisors: Prof. DN Karunarathne, Department of Chemistry, Faculty of Science,
University of Peradeniya

Dr. KMGK Pamunuwa, Department of Horticulture and Landscape
Gardening, Faculty of Agriculture and Plantation Management,
Wayamba University

Dr. LDAM Arawwaala, Industrial Technology Institute, Colombo

Funding: Accelerating Higher Education Expansion and Development Program
Development Oriented Research (AHEAD-DOR 15)

4. Formulation of evidence-based rehabilitation protocol for anterior shoulder pain:
Evaluation of the effectiveness of myofascial release and kinesio taping in bicipital
tendinopathy in patients attending the Sports Medicine Clinic, Teaching Hospital,
Karapitiya
Candidate: YHS de Silva, Department of Physiology, Faculty of Medicine, University

of Ruhuna

Principal Supervisor: Prof. S Gunawardene, Department of Physiology, Faculty of
Medicine, University of Ruhuna

Co-Supervisors: Prof. TP Weerarathna, Department of Medicine, Faculty of Medicine,
University of Ruhuna

Prof. MB Samarawickrama, Department of Anatomy, Faculty of
Medicine, University ofRuhuna

Funding: Self-funded
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5. Antidiabetic effects of nanoparticle based herbal nanoceutical formulations in

Wistar rats induced with diabetes mellitus

Candidate: WASD Wickramasinghe, Department of Biochemistry, Faculty of
Medicine, University of Ruhuna

Principal Supervisor: Prof. AP Attanayake, Department of Biochemistry, Faculty of
Medicine, University of Ruhuna

Co-Supervisor: Dr. P Kalansooriya, Department of Biochemistry, Faculty of Medicine,
University of Ruhuna

Funding: Accelerating Higher Education Expansion and Development Program
Development Oriented Research (AHEAD-DOR 15)

. An interventional study on the implication of integrated non-conventional

therapeutic measures in the assessment of functional and psychological outcomes in
athletes with iliotibial band syndrome

Candidate: S Thebuwanarachchi, Department of Physiology, Faculty of Medicine,
University of Ruhuna

Principal Supervisor: Prof. S Gunawardene, Department of Physiology, Faculty of
Medicine, University of Ruhuna

Co-Supervisors: Prof. AS Dissanayake, Department of Medicine, Faculty of Medicine,
University of Ruhuna

Prof. MB Samarawickrama, Department of Anatomy, Faculty of
Medicine, University of Ruhuna
Funding: Self-funded

. Promoting spontaneous reporting of adverse drug reactions in Teaching Hospital

Karapitiya using manual reporting process and a mobile application

Candidate: MT Madushika, Department of Pharmacology, Faculty of Medicine,
University of Ruhuna

Principal Supervisor: Prof. S Jayasinghe, Department of Pharmacology, Faculty of
Medicine, University of Ruhuna

Co-Supervisors: Prof. PLGC Liyanage, Department of Pharmacology, Faculty of
Medicine, University of Ruhuna

Dr. JA Jeewani, Department of Computer Science, Faculty of
Science, University of Ruhuna

Funding: Faculty Research Grant
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8. Characteristics of Candida species isolated from oral flora of cancer patients and
the anti-candida activity of selected medicinal plants in Sri Lanka

Candidate: AMDN Wanigasekara, Department of Biochemistry, Faculty of Medicine,
University of Ruhuna
Principal Supervisor: Prof. MT Napagoda, Department of Biochemistry, Faculty of
Medicine, University of Ruhuna

Co-Supervisor: Prof. WMDGB Wijayarathne, Department of Microbiology, Faculty of
Medicine, University of Ruhuna

Funding: NSF Research Grant No: RG/2019/BS/02

9. Effects of herbal extracts; Psidium guajava, Garcinia gummigata; Eryngium
foetidum and Cinnamomum verum on hyperglycaemia in Diabetes induced mouse
models

Candidate: GMUD Wijenayake, Department of Pharmacology, Faculty of Medicine,
University of Ruhuna

Principal Supervisor: Prof. S Jayasinghe, Department of Pharmacology, Faculty of
Medicine, University of Ruhuna

Co-Supervisors: Prof. VP Bulugahapitiya, Department of Chemistry, Faculty of
Science, University of Ruhuna

Prof. PLN Lakshman, Department of Food Science and Technology,
Faculty of Agriculture, University of Ruhuna

Funding: Accelerating Higher Education Expansion and Development Program
Development Oriented Research (AHEAD-DOR 05)

10. Dietary intake, eating behaviours, body image perception and their impact on
nutritional status of adolescent school children in Galle district

Candidate: PARI Kulathunga, Department of Community Medicine, Faculty of
Medicine, University of Ruhuna

Principal Supervisor: Prof. C.J. Wijesinghe, Department of Community Medicine,
Faculty of Medicine, University of Ruhuna

Co-Supervisor: Prof. PV De Silva, Department of Community Medicine, Faculty of
Medicine, University of Ruhuna
Funding: Pending
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Research Publication Awards

Name of the recipient

Prof. Sarath Lekamwasam
Prof. Ajith Nagahawatta
Prof. Champica Bodinayake
Prof. Anoja Attanayake
Prof. Kamani Jayatilaka
Prof. Vijitha De Silva

Prof. Gaya Wijeratne

Prof. Madhu Wickramathilake
Mrs. Hasanga Rathnayake
Prof. Thilak Weerarathna
Prof. Sudheera Jayasinghe
Prof. Lanka Dassanayake
Dr. Achala Liyanage

Prof. Lakmini Mudduwa
Prof. Janaka Lenora

Prof. Ruwani Hewawasam
Prof. Arosha Dissanayake
Prof. Champa Wijesinghe
Dr. Eric de Zoysa

Dr. Pabasara Kalansuriya
Prof. Manjula Hettiarachchi
Prof. Gayani Alwis

Prof. Gayani Liyanage
Prof. Harshini Rajapakse
Dr. Champa Wijewickrama
Dr. Chandana Wickramaratne
Dr. Nayani Weerasinghe
Dr. ILAN Darshana

Recipients of 'Research Publication Awards' for the year 2021

Number of publications
in indexed journals*

10
06
06
06
05
05
04
04
04
03
03
03
03
02
02
02
02
02
02
02
01
01
01
01
01
01
01
01

* Indexed in Science Citation Index Expanded /Social Science Citation Index
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Dean's Awards and Dean’s List 2022

Dean's awards

Dean's awards are awarded annually to the students with the best overall performance in each faculty.
They are funded by the University and administered by the Deputy Vice Chancellor's Office in
consultation and collaboration with the faculties and assisted by the Division of Examinations and
Student Affairs.

Dean's awards for the year 2022 were awarded to the following students.

Best 3" MBBS Student of 2022

Miss Sinali Dulara Kumarasinghe completed her primary and secondary
education at Southlands College Galle. She passed her GCE O/L with 9As
in 2013 and her GCE A/L with 3As in 2016 in her first attempt. She entered
the Faculty of Medicine, University of Ruhuna in 2017 and passed the 2™
MBBS examination with first-class honours with distinctions in Anatomy
and Biochemistry. She passed the 3" MBBS examination with first class
honours with distinctions for all six subjects. She shared the Ruhuna
Medical School Alumni Association award for the best performance in 3"
MBBS examination in 2022. Being an internationally rated chess player
since 2009, she represented the faculty and university and won places in
both national and international chess tournaments. She has also
participated in faculty level competitions in swimming. As a member of
/8 /4| the Physiology quiz team, she participated and won places at national and
Miss S.D. Kumarasinghe international competitions. She was awarded the certificate of excellence
for the best painting in "World Mental Health Day 2021" competition,
organized by the Cultural Centre of the Faculty of Medicine. She was also
an office bearer in the Sports Club, Resuscitation Club and the Anatomical
Society of Faculty of Medicine in 2021/2022 and is a member of the
Philosophy & Ethics Hub and Drawing and Painting Club under the
Cultural Center of the Faculty of Medicine.

Best Final MBBS Student of 2022

Dr. L.V.T. Gunaratna had her primary education at Sacred Heart Convent,
Galle and secondary education at Ladies' College, Colombo. She entered
the Faculty of Medicine, University of Ruhuna in 2015 and passed 2"
MBBS examination with 2™ class (Upper Division) honours with a
distinction in Physiology and 3" MBBS examination with 2" class (Upper
Division) honours with distinctions in Pathology and Community
Medicine. At the final MBBS examination, she obtained 1" class honours
with distinctions in Surgery and Psychiatry. She was awarded the Caroline
Mohotti Memorial Gold medal for highest aggregate mark for final MBBS
examination and the RUMSAA award for best final MBBS graduate. She
excelled both in her studies and in sports and built a strong swimming team
in University of Ruhuna. She was the captain of the Faculty and University
& Girls' Swimming teams from years 2017 - 2020 and led the swimming
s N team to many victories. She held new Ruhuna University records in
Dr. L.V.T. Gunaratna freestyle, butterfly individual events and in the medley relay for women
and was consequently selected the best female player in swimming in
years 2017-2019. She participated in inter-university and SLUG games
from years 2017-2019. She won places in shot putt, discuss throw, 1500m
running in athletics and basketball at inter batch events. She organized the
inaugural inter-batch swimming tournament which continued on the
following years. The presentation of her research team was selected as the
best poster presentation in the FMAS in year 2020.
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Following students were selected for the Dean's List in the year 2022 for their outstanding
performance in both academic and extra-curricular activities.

Mr. P.B.A. Supun Madhawa
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Dr. H.G.G.I. Manthika

Dean's List (3rd MBBS) for the year 2022

Mr. P.B.A. Supun Madhawa received his education at Sujatha Kanishta
Vidyalaya, Rambukkana and Pinnawala Central College, Kegalle. He
passed his GCE O/L with 9As and GCE A/L in his first attempt and entered
the Faculty of Medicine, University of Ruhuna in 2017. He passed the 2™
MBBS examination with first class honours with distinctions in all three
subjects and passed the 3 MBBS examination with first class honours
with distinctions in all six subjects. He has won several places under
poems, short stories and Sinhala prosody categories in inter-faculty and
inter-university Literature and Dancing Competitions. He was placed 1"
runner-up in the inter-university Neurology Quiz 2023, organized by the
Association of Sri Lankan Neurologists. As a member of the Eastern
dancing troupe of the Faculty of Medicine, he represented the faculty in
many university and faculty affiliated events. He is the founder and current
president of the Anatomical Society and a past president of the Literature
Society. As an active member of the Resus Club, Ethics & Philosophy Hub
and the Literature, Dancing and Poetry subcommittees of the Cultural
Center, Faculty of Medicine, he volunteered in organizing Basic Life
Support programs and Mental Health Day and Suicide Prevention Day
programs for the undergraduates, faculty staff and the general public. He
has represented faculty in volunteering groups at national and
international level with Ceylon College of Physicians Student Forum in
2021 and 2022.

Dean's List (Final MBBS) for the year 2022

Dr. H.G.G.I Manthika received her primary and secondary education from
Sanghamitta Balika Vidyalaya, Galle and entered the Faculty of Medicine,
University of Ruhuna in 2014. She passed the 2" MBBS examination with
First Class honours with distinctions in Physiology and Biochemistry and
won the RUMSAA award for the highest aggregate of marks in 2" MBBS
examination in 2018. At the 3 MBBS examination, she obtained first class
honours with distinctions for all six subjects. She passed the Final MBBS
examination with first class honours with distinctions in Medicine,
Surgery, Paediatrics and Psychiatry. She was awarded the Caroline
Mohotti Memorial Gold medal for the highest aggregate of marks in Final
MBBS and won the Gold medals in Medicine, Paediatrics, Physiology,
Pharmacology and Community Medicine. She represented Faculty of
Medicine, University of Ruhuna at Prof Carlo Fonseka Physiology Quiz
and won the award for the best new team at the 16" inter-medical school
Physiology Quiz held at Malaysia in 2018. The team led by her secured 2™
runners-up in inter—medical school Paediatric Quiz 2022. She also took
part in the inter-university Neurology Quiz in 2021 and 2022. She has
presented her research in the 3" National Undergraduate Symposium
organized by the University of Ruhuna in 2018. She has also published her
research work in FMAS 2020 and Ruhuna Quality Assurance sessions
2022.
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Lung functions and respiratory symptoms of people living in the vicinity of
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Abstract

Background: Despite the fact that rubber manufacturing emissions produce adverse effects on
the respiratory system of exposed workers, information is scarce about the prevalence of
respiratory symptoms and the lung functions of people living in the vicinities of tyre factories.

Materials and methods: A comparative, cross sectional study was carried out on people living
in the vicinity of a tyre factory and on age and gender matched people in about eight kilometers
away from the factory. Details on the respiratory symptoms were obtained by an investigator
administered questionnaire. Respiratory system was examined by medically qualified
investigators. Lung functions {Forced vital capacity (FVC), Forced expiratory volume in 1
second (FEV1), FEV1/FVCratio and peak expiratory flow rate (PEFR)} were assessed between
9 a.m. and 12 noon using the spirometer (spirolab III) while the subjects were in standing
position.

Results: There were 199 and 209 individuals aged between 12-70 years in the study and the
control groups respectively. The prevalence of respiratory symptoms was significantly higher in
the study group compared to the control group (p<0.05). FVC in both males and females and
PEFR in females in the study group were significantly higher compared to those in the control
group (p<0.05).

Conclusion: Significantly higher prevalence of respiratory symptoms was observed in people
living in the vicinity of the tyre factory. Long term follow-up studies are needed to determine the
cause and effect relationship for this.

Key words: Lung function tests, respiratory symptoms, respiratory system, tyre industry

Introduction

The tyre industry plays an important role in
economic development in many countries.
Tyres are made from natural and synthetic
rubber polymers; oil fillers; sulfur and sulfur
compounds; phenolic resins; clay; aromatic,
naphthenic, and paraffinic oils; carbon
black; zinc oxide; titanium dioxide; fatty
acids etc. (1, 2). Emissions containing
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particulate matter of raw materials used in
the tyre manufacturing process have been
found to be ecotoxic and hazardous to health
3).

Carbon black and talc powder used in the tyre
manufacturing are well known to produce
adverse effects on the respiratory system (4-
6). These include rhinitis, asthma, chronic
productive cough, radiographic changes
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analogous to pneumoconiosis and decrease
in lung functions (6-10). Apart from these,
exposure to airborne carbon black particles
have been found to cause of irritant, fibrotic,
or carcinogenic pulmonary effects (10, 11).

Although many have demonstrated
occupational health hazards of carbon black,
there is dearth of knowledge on the effects
of particulate matter emitted during tyre
manufacturing process on the respiratory
system of people living in the vicinity of
tyre factories.

Therefore, this study was designed in order
to detect the impact of particulate matter
emitted during tyre manufacturing process
on lung function, and on the prevalence of
respiratory symptoms among the people
living in the vicinity of a tyre factory
situated in Weligama, Southern province of
Sri Lanka.

Materials and methods

Ethical approval to carry out the study was
obtained by the Ethical Review Committee
of Faculty of Medicine, University of
Ruhuna. The permission to carry out the
study was obtained from the relevant
authorities of the area where the factory was
situated and the control group was selected.

According to literature, occupational
exposure is an established risk factor for
respiratory diseases accounting for about 5-
25% in Sri Lanka (12, 13). Thus, for a p
value of 15%, the sample size calculated
was 200. Therefore, a comparative, cross
sectional study was carried out on 200
individuals aged between 12-70 years living
in the vicinity (within 400m) of a tyre
factory (constructed about 30 years back)
and on another age and gender matched 200
individuals living about 8 km away from the
factory at sea level where there were no
factories. Individuals with diagnosed
congestive cardiac failure, pulmonary

tuberculosis and those who were having
50

chest deformities or have had major
trauma/surgeries to chest and those who
were working in the tyre factory were
excluded from the study.

After obtaining informed written consent,
socio demographic data, duration of
residence in the present address, distance
from house to the factory, health related data
with special attention to respiratory system
were obtained from all the study and control
subjects using a questionnaire with both
open and closed ended type of questions
(Questionnaire based on the MRC (UK)
Respiratory Questionnaire 1986) by trained
interviewers.

Respiratory system was examined by
medically qualified investigators and the
findings were documented. Height to the
nearest centimeter was measured using the
same meter ruler.

The procedure for the lung function test was
carefully explained to the subjects and were
allowed to make trial maneuvers before the
readings were taken. Lung functions
{Forced vital capacity (FVC), Forced
expiratory volume in 1 second (FEV1),
FEV1/FVC ratio and peak expiratory flow
rate (PEFR)} were assessed between 9 a.m.
and 12 noon using the spirometer (spirolab
III) by a trained person while the subjects
were in standing position.

All the data were documented and analysed
with IBM SPSS statistics software package
version 25. The Fisher exact probability test
and the independent sample t-test were
applied in grouped analysis appropriately. A
p value of <0.05 was considered as
statistically significant.

Results

The number of participants in the study
group was 199 and in the control group it
was 209. Of the participants in the study
group, 69 (34.6%) were males and 130
(65.3%) were females. In the control group
72 (34.4%) were males and 137 (65.5%)
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males and 137 (65.5%) were females. There
were 42 smokers in the study group while
there were 32 in the control group.

There were no statistically significant
difference between the mean ages and the
heights of males and females in the study
groups and the control groups (p>0.05)
(Table 1). The mean duration of living of the
study population (in the vicinity of the
factory) was 18.8+£23 years. The mean
duration of living of the control group in the
present living area was 29.8+8 years.

FVC was significantly higher in both males
and females in the study group compared to
the control group and PEFR was
significantly higher in females of the study
group compared to those in the control
group (p<0.05). The rest of the lung function
tests of the two groups were not significantly
different (p>0.05) (Table 1).

Respiratory symptoms were significantly
higher in the study group compared to the
control group (p<0.05) (Table 2).
Examination of respiratory system revealed
rhonchi and crepitation at the lung bases in
12 (6.0%) in the study group and 4 (1.9%) in
the control group

Discussion

This paper describes the results of a
descriptive cross-sectional study designed to
assess the respiratory health of people living
in the vicinity of a tyre factory.

The higher prevalence of respiratory
symptoms in the study group compared to
the control group may be attributed to the
presence of fine dust or byproducts emitted
during the tire manufacturing process in the
environment of the study area which was
within 400m from the tyre factory.
Nonperformance of dust sampling,
measuring of either respirable or inhalable
dust fractions and measuring of air quality
index in the study areas which would link
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the epidemiological data to the clinical
manifestations is a limitation in this study.
The finding of high prevalence of respiratory
symptoms in the study group may have been
influenced by the recall bias during the
assessment of present and past respiratory
symptoms or could be related to over
anxiety associated with fear of living closer
to a factory and being exposed to dust and
chemicals. A long-term follow-up study of
exposed and non-exposed individuals with
regular air quality measurements would
provide clear insight to the unanswered
questions related to symptomatology.

A study carried out on employees of a
carbon black plant has shown an association
between cough, sputum production,
symptoms of chronic bronchitis and
exposure to carbon dust. There had been
small opacities in nearly one fourth of the
chest radiographs of workers exposed to
carbon dust demonstrating a strong
association of lung pathologies and dust
exposure (14). Presence of sputum
production in most of the days of three
months a year by a significant number of
subjects in the study population indicates
high prevalence of bronchitis in the study
population. Radiological evaluation of
symptomatic individuals could have
provided objective comparison of symptoms
and lung pathology thus, nonperformance of
radiological evaluation of chest of
symptomatic individuals is a drawback of
this study.

Carbon black comprises 20—40% of the tyre
by weight and is known to produce adverse
effects on the respiratory system. The
literature show evidences on the detrimental
effects of carbon black on lung functions.
Several studies have shown reduced lung
functions in workers exposed to emissions
of rubber manufacturing (15-19). In some
studies, it is postulated that ultrafine carbon
black causes oxidative stress-mediated
proliferation of airway epithelium leading to
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Table 1. Demographic characteristics and lung function tests of the study and the control

groups
Males Females
Study Control Study Control p
(n=69) (n=72) n=130) (n=137)
Age 38.4£15.9 38.8+16.3 p>0.05 35.5£16.2 162.4+9.5 p>0.05
Height 162.9+15.1 162.449.5 p>0.05 153.247.3 152.6+6.2 p>0.05
FVC 2.54¢0.7 2240.7 p=0.012 1.9+0.4 1.740.5  p=0.034
FEV1 2.1+£0.7 1.9+0.7 p>0.05 1.6+0.4 1.540.5  p>0.05
FEV1/ 84.4+8.0 84.5£10.7 p>0.05 83.3+9.3 84.2£10.9 p>0.05
FVC
PEFR 393+97 363£113  p>0.05  308+83 286+84  p=0.033

FVC - Forced vital capacity, FEV1 - Forced expiratory volume in 1 second, PEFR - peak expiratory flow rate

impaired lung functions (20-21). In contrast to
these, some studies failed to show any
association between exposure to carbon black
dust and increased prevalence of bronchial
hyper-reactivity (14).

There was no significant difference of lung
functions between the study and the control
groups except for FVC and PEFR. Compared
to the control group, FVC was significantly
higher in both males and females and PEFR
was significantly higher in the females of the
study group. Although the reason for the
observation of higher FVC and PEFR values
in this study is not clear, a possible assumption
is that the individuals in the study group may
have performed lung function tests several
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times in the past when they were assessed at
routine medical checkups or when seeking
medical advice for their frequent respiratory
ailments and knew how to perform it better.

Studies in Germany and Poland have shown
impaired lung function in chronic smokers
exposed to carbon black (10,14,22). In this
study, we could not compare the effect of
smoking on respiratory symptoms due to the
small number of smokers in the study and the
control groups. The findings in this study
could have been strengthened if other
potential confounding factors such as outdoor
and indoor air pollution due to bio mass fuel
and burning of solid matter were assessed.

Ruhuna Journal of Medicine, August 2023, Vol 11: No. I
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Table 2: Respiratory symptoms of the study and the control groups

Study Control
Respiratory symptoms P

(n=199) (n=209)
Troubled by shortness of breath when walking 98 (49.2%) 29 (13.8%) p<0.05
Coughing while running/ climbing stairs 52 (26.1%) 12(5.7%) p<0.05
Wheezing while running/ climbing stairs 48 (24.1%) 18 (8.6%) p<0.05
Sleep is disturbed by wheeze 33 (16.6%) 10 (4.8%) p<0.05
Woke up in the morning with wheeze 33 (16.6%) 09 (4.3%) p<0.05
Improve wheeze when away from home 09 (4.5%) 00 (0%)  p<0.05
Cough as the first thing in the morning 51 (25.6%) 18 (8.6%) p<0.05
Has cough in most days for as much as 3 months/year 44 (22.1%) 10 (4.8%) p<0.05
Bring up phlegm as the first thing in morning 83 (41.7%) 17(8.1%) p<0.05
Bring up phlegm in most days of 3 months/year 43 (21.6%) 6(2.8%) p<0.05
Past history of wheezing 56 (28.1%) 41 (19.6%) p<0.05

Conclusion

Long term follow-up studies and regular air
quality assessments are needed to determine
the cause and effect relationship for the
significantly higher prevalence of respiratory
symptoms observed in people living in the
vicinity of the tyre factory.
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Clinical utility of bone turnover markers in Sri Lanka: The way forward
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Introduction

Bone mineral density (BMD) is the gold
standard in diagnosing osteoporosis.
Together with other clinical risk factors,
BMD is used in treatment monitoring and
assessing the fracture risk (1). Although
widely used, there is no parallelism between
BMD change and treatment efficacy and
BMD does not detect early treatment
response (2). Cost and limited availability of
dual X-ray absorptiometry (DXA) are
additional limitations of using BMD (3).
Further, use of BMD reference data
provided by the manufacturer instead of
local reference data is questionable for
accurate estimation of osteoporosis
prevalence in a country.

Bone turnover markers (BTMs) provide
information on bone metabolism beyond
BMD. BTMs in serum and urine exhibit the
metabolic activity of osteoblasts and
osteoclasts in bone remodelling (4). Hence,
the pattern of BTMs at a given time would
depend on the state of bone metabolism
determined by factors such as age,
menopausal state, prevalent disease and drug
usage. Studies have shown that BTMs
capture the efficacy of anti-resorptive
treatment much earlier than DXA. The
behavior of BTMs is determined by country-
specific factors such as ethnicity, geography,
genetics, and epigenetics, hence, varies
between countries (5). One of our systematic
reviews showed that there is a substantial
variability in BTMs reference data among
Asian countries also (6).

Procollagen type I N-propeptide (PINP) and
cross-linked C-telopeptide of type I collagen
(CTX) have been recommended by the

International Osteoporosis Foundation (IOF)
Ruhuna Journal of Medicine, August 2023; Vol 11: No. I

and International Federation of Clinical
Chemistry and Laboratory Medicine (IFCC)
as the standard bone formation and bone
resorption markers, respectively for the
clinical utility —(7). In Sri Lanka, BTMs are
not used in clinical decision-making, partly
due to unavailability of BTM reference
values for the local population. Further,
despite the availability of central DXA
technology almost for two decades, Sri
Lanka still lacks country-specific BMD
reference data. Hence, this study was mainly
designed to establish age-specific reference
values for serum BTMs and BMD among
Sri Lankan adult women. Furthermore, this
study was focused to assess the effect of
anti-resorptive treatment and other factors
such as serum vitamin D, serum calcium and
serum phosphorous on BTMs, since these
data are not known for the local population.
These data would provide important
information for the clinical utility of BTMs
and BMD in the local population.

Phase 1
Method

A descriptive cross-sectional study was
conducted during 2017-2020 in Bope-
Poddala MOH (Medical Officer of Health)
area in Galle District, Southern Province, Sri
Lanka. Women in the age range of 20-70
years were recruited using multistage
stratified random sampling technique.
Menopausal status was defined as the
presence of amenorrhea for more than 12
consecutive months due to natural causes
(8). Women with diseases (clinically

evident) which could affect bone
metabolism such as, hyperthyroidism,
hyperparathyroidism, renal failure,

malabsorption, alcohol dependence, chronic
inflammatory diseases or malignancy and
55



Oration FMAS 2022

who were on medications that could affect
bone metabolism such as, glucocorticoids,
hormonal contraceptives, thyroxin, thiazide
diuretics, pharmacological doses of vitamin
Dwere excluded from the study. Eligible
women were categorized into 5 age groups
from 20-29 to 60-70 years where each group
consisting of minimum of 60 participants.
Ethical approval for the study was received
from, Ethics Review Committee, Faculty of
Medicine, University of Ruhuna (Reference
number: 09.03.2016:3.17).

BMD and BMC of the total body (TBBMD),
spine (LSBMD), hip (THBMD) and femoral
neck (FNBMD) were measured using a DXA
(dual X-ray absorptiometry) scanner (Hologic
Discovery, Bedford, MA, USA) adhering to
the manufacturer's protocols. Blood samples
were collected between 0800 and 0900 h after
an overnight fast. Enzyme-linked
immunosorbent assay (ELISA) was used to
estimate serum CTX (Elabscience®, USA)
and intact PINP (Elabscience®, USA), serum
vitamin D (25(OH)D) (DRG, Diagnostics
GmbH, Germany) calcium and phosphorous
levels were measured using standard
spectrophotometry based assay kits. All the
biochemical tests were performed adhering to
the manufacturer's protocol and laboratory
quality control (QC) procedures.

Results

Age related trends and reference intervals of
BTMs

The highest CTX level was observed in the
age group of 60-69 years while the lowest
level was seen in the age group of 40-49 years
(Fig 1). Mean CTX levels remained
unchanged between 20 and 49 years.
However, after the age of 50 years, mean CTX
level increased significantly until the age of 69
years (43% difference, p<0.001). The highest
mean PINP level was seen in the age group of
20-29 while the lowest was seen in the age
group of 40-49 years (Fig 1). However, PINP
gradually declined between 20-49 years and
after 50 years a marginal elevation was seen.
Reference intervals of CTX for the age groups
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of 20-29, 30-39, 4049, 50-59, and 60-70
years were 0.19-0.97 ng/mL, 0.18-0.95
ng/mL, 0.20-1.29 ng/mL, 0.17-2.20 ng/mL,
and 0.17-2.85 ng/mL respectively. Reference
intervals of PINP for the same age groups
were 118-810 pg/mL, 119-772 pg/mL,
116-645 pg/mL, 108-684 pg/mL, and
108-715 pg/mL respectively(9).

Age related trends and reference intervals of
BMD

The highest mean FNBMD and THBMD,
however, were seen in women aged 40-49
years (Fig 2). At the age of 20-29 years
women had reached 93% of the FNBMD
and THBMD. LSBMD did not change
significantly between 20 and 49 years but
there was a rapid decline (0.013 g/cm’ or
1.4% per year) after 50 years. FNBMD
declined at the rate of 0.012 g/cm’ or 1.6%
per year after 50 years and the
corresponding figures for the THBMD were
0.011 g/cm2 or 1.2% per year. Age specific
reference ranges of BMD was given in table
1. BMDs and TBS values observed in
women aged 20-30 years were considered as
the young normal reference values. A
significant difference was found in the
comparison of Asian reference data provided
by the Hologic manufacturer and the
reference data found in this study (Table 2).
Furthermore, a significant variation was
found in the prevalence of osteoporosis
among postmenopausal women in the study
group when the two reference datasets were
used. While 37% of postmenopausal women
were detected to have osteoporosis (T score
equal or lower than —2.5 in the spine,
femoral neck, or total hip) based on the
manufacturer's reference data, only 17.6%
qualified for the diagnosis of osteoporosis,
when the T-scores calculated from local
reference data were used (p=0.001) (10).

Association of BTMs with BMD/BMC,
serum 25(0OH)D, calcium and phosphorous

In premenopausal women (n=207), CTX
showed significant negative correlations with
BMDs and BMCs of total body (=-0.22 and -

Ruhuna Journal of Medicine, August 2023, Vol 11: No. I
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Figure 2. Age trends in THBMD, FNBMD, LSBMD and TBS

Table 1. Mean (SD) BMD and TBS values in different age categories

Age(yrs)

Measure 20-29 years (n = 65) 30-39 years (n = 66) 40-49 years (n =68) 50-59 years (n=76) 60-69 years (n =72)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

THBMD (g/cm?) 0.898 (0.107) 0.916 (0.121) 0.962 (0.113) 0.907 (0.119) 0.816 (0.120)

FNBMD (g/cm?) 0.763 (0.094) 0,780 (0.119) 0.818 (0.105) 0.745 (0.125) 0.643 (0.099)

LSBMD (g/em?) 0.928 (0.118) 0.891 (0.124) 0.922 (0.118) 0.816 (0.126) 0.714 (0.135)

TBS 1.371 (0.066) 1.342 (0.077) 1.323 (0.083) 1.269 (0.088) 1.199 (0.087)

Ruhuna Journal of Medicine, August 2023; Vol 11: No. I
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Table 2. Comparison of reference data provided by the manufacturer and observed in this study

Regional BMD (g/cm?)

Manufacturer’s reference data Reference data from the Difference of the two mean

Mean (SD) current study (peak BMD) values

Mean (SD)
THBMD 0.851 (0.115) 0.962 (0.113) +0.111
FNBMD 0.803 (0.107) 0.818 (0.105) +0.015
LSBMD 1.006 (0.115) 0.928 (0.118) —0.078

THBMD:; total hip bone mineral density, FNBMD; femoral neck bone mineral density, LSBMD; Iumbar spine bone mineral density, TBBMD, total body bone

mineral density, TBS, trabecular bone score

0.19, p<0.01), spine (r=-0.24 and -0.15,
p<0.05), TBS (r=-0.21, p=0.002), serum
25(OH)D (r=-0.18, p=0.012) and significant
positive correlation with serum calcium
(r=0.17, p=0.016). The correlations
betweenCTX and BMDs and BMCs of total
hip and femoral neck. PINP showed weak
but significant negative correlations with
spine BMD (=-0.14, (0.042) and serum
25(OH)D (r=-0.15, p=0.032). The
correlations between PINP and BMDs of
other sites and BMCs of all sites, TBS were
not significant. In postmenopausal women
(n=140), CTX showed significant negative
correlations with BMDs and BMCs of all
sites (=-0.34 to —0.19, p<0.05), TBS (r=-
0.30, p=0.001)), serum 25(OH)D (+=-0.27,
p=0.002) and significant positive
correlations with serum calcium (r=0.23,
p=0.008). Further, PINP did not show
significant correlations with BMDs, BMCs,
TBS, serum 25(OH)D. Observed significant
correlations in postmenopausal women were
relatively greater than the correlations seen
in pre-menopausal women (11-13).

Phase 11
Method

Double-blind, randomized, controlled trial
(six months) was conducted. This study
sample was recruited from the descriptive
study (phase I of the study) in Bope-Poddala
MOH area. Post-menopausal women with
osteoporosis and high fracture risk based on
FRAX algorithm validated for Sri Lanka
(https://www.sheffield.ac.uk/FRAX/tool.asp
x?country=45) were recruited to the clinical
trial. Women with major fracture risk >9%
and/or hip fracture risk >3% was considered
to have a high fracture risk (14). Total of 60
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were recruited and they were randomly
assigned into the treatment group (n=30)
and control group (n=30). Treatment group
received 70 mg/week dose of oral
alendronate (ALN) with 1000 IU/day dose
of oral vitamin D3 (VitD3) as recommended
by the European guidance for the diagnosis
and management of osteoporosis in
postmenopausal women in 2012 ,(15).
Control group received a placebo (PLB)
similar to alendronate tablet along with
VitD3 of 1000 IU per day. The clinical trial
was approved by Sri Lanka Clinical Trial
Registry (SLCTR/ 2018/ 038).

The data were analysed by SPSS version 20.
Reference ranges of PINP and CTX were
defined as the central 95% range between
2.5th and 97.5th percentiles for different age
categories. Reference ranges of BMD and
TBS were expressed as mean (SD). One-
way ANOVA with Bonferoni's multiple
comparison test was used to compare the
means between age categories. Partial
correlation  adjusted for  possible
confounders was used to assess correlations.
BTMs values before and after the treatment
was compared by paired t-test. Significant
level was defined as p values <0.05.

Results

Degree of response of BTMs for
alendronate treatment

Each group had one dropout in the clinical
trial after six months. Significant reductions
of mean CTX (60%) and PINP (39%) from
the baseline values were observed in the
treatment group after six months of
treatment with ALN and VitD3. No

Ruhuna Journal of Medicine, August 2023, Vol 11: No. I
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Table 3 Percentage reduction of BTMs during the 6-months intervention

BTMs Treatment group Control group
n=29 n=29
Baseline 6 months Mean difference p Baseline 6 months Mean difference p

(% difference) (% difference)

CTX (ng/mL)" 3.12 1.24 -1.88 (-60%) <0.001 2.66 3.01 0.34 (13%) 0.43
(1.84-5.3)  (0.60-2.56) (1.49-4.75) (1.82-4.96)

PINP (pg/mL)" 262 159 -103 (-39%) 0.005 409 412 003 (0.01%) 0.97
(133-518)  (076-336) (303-554) (302-560)

significant mean differences were observed
in CTX or PINP before and after treatment
in the control group (Table 3). Between
group differences (treatment verses control
groups) of CTX (p=0.36) and PINP (p=0.06)
were not significant ().

Discussion

According to the findings of the current
study there was a delay in achieving the
PBM (peak bone mass) in certain anatomical
regions of the body. The discrepancy in
timing of PBM in different populations is
well known. The PBM is influenced by
genetics, epigenetics and environmental
factors (17). Age related decline of BMD
and TBS after menopause is a common
occurrence. A similar trend is seen in TBS
indicating the deterioration of bone
microarchitecture following menopause and
aging (18). BMD reference data varies
between countries and also among different
ethnicities in the same country (19).
Previous studies also report that the use of
local reference data instead of
manufacturer's data leads to variation in the
prevalence of osteoporosis similar to the
findings of the present study (20).

The highest mean PINP between 20-29
years i1s a reflection of the rapid bone
formation at young age. In previous studies
a rapid bone growth is seen from puberty to
young age (21). The lowest mean CTX and
PINP values were seen between 40-49 years
and this probably is due to the gaining of
skeletal maturity at this age. In many
Ruhuna Journal of Medicine, August 2023; Vol 11: No. I

populations total skeletal maturity is
achieved between 30-40 years (22). Rapid
elevation of CTX after 50 years is an
indication of the rapid bone loss that occurs
following menopause. A marginal elevation
of PINP along with CTX is possible since
bone resorption and formation are highly
synchronised processes hence, rapid bone
resorption after menopause induces bone
formation to a certain extent. However bone
resorption overtakes bone formation at this
age resulting net bone loss (23). Findings of
the present study are congruent with
previous studies conducted in Australia,
Saudi-Arabia and China showing a similar
age trend of CTX and PINP among adult
women (24-26). However, reference ranges
for CTX and PINP show large variations
between countries which indicate the
necessity of establishing country-specific
reference data. Asian countries such as
China, Japan, south-Korea and Thailand
have included serum CTX and PINP in their
health care policy guidelines and medical
insurances (27). Findings of the present
study would be helpful in the assessment of
bone health and monitoring of treatment in
Sri Lankan adult women since normative
data are useful in predicting bone turnover.

According to the findings of the present
study CTX and PINP showed significant
associations with BMD, serum 25(OH)D
and calcium among women. However, most
of these correlations are not strong but, they
indicate the possible differential effect on
BTMs.
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The primary objectives of the use of
bisphosphonates are to increase BMD while
decreasing the fracture risk. ALN along with
VitD3 is a widely accepted treatment option
for many forms of osteoporosis worldwide
including Sri Lanka. The findings reported
in the present study are consistent with the
available literature. Literature shows 50-
70% reduction of CTX and PINP upon
treating with oral ALN after 3 to 6 months
(28-30). Countries such as Japan use VitD3
monotherapy for treating osteoporosis since
they are cheap and associated with minimal
adverse effects (31). According to the
present findings CTX and PINP would be
helpful in assessing the response to ALN
treatment for Sri Lankan postmenopausal
women in future.

Summary

Prevalence of osteoporosis was significantly
lower when the local BMD reference values
were used instead of data provided by the
manufacturer of DXA machine. However,
multi-center studies covering the entire
country are required to check the
reproducibility of the findings. BTMs data
of this study indicate the age related trends
in bone metabolism among adult women.
This information has a direct relevance in
understanding the age-related trends of
BTMs in relation to the pathophysiology of
osteoporosis and more importantly in
making treatment decisions. Therefore, there
is a possibility to use these normative data
as preliminary reference intervals for Sri
Lankan adult women and as a platform for
future research in this area. Increased CTX
and PINP levels are associated with lower
BMD, BMC and TBS in adult women of the
present study. The associations of CTX and
PINP with BMD indicates that these two
BTMs can be used to assess the degree of
bone turnover. The association between
CTX and TBS shows the effects of bone
resorption on bone microarchitecture.
Increased CTX and PINP levels are
associated with lower levels of serum
25(OH)D which possibly indicate the
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increased bone turnover in the presence of
vitamin D deficiency in this group of
women. Therefore, serum vitamin D status,
might have an importance when interpreting
the serum CTX and PINP levels. Combined
ALN and VitD3 treatment significantly
reduced the serum level of CTX and PINP
while VitD3 alone did not show significant
effect on them. These two markers would be
helpful in monitoring the early therapeutic
response among Sri Lankan postmenopausal
women with high fracture risk.
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Aegle marmelos L. fruit extracts encapsulated alginate nanoparticles and their in vitro
antidiabetic activity

De SilvaWND', Attanayake AP', Karunaratne DN°, Pamunuwa KMGK’, and Arawwawala LDAM*
'Department of Biochemistry, Faculty of Medicine, University of Ruhuna, Sri Lanka

’Department of Chemistry, Faculty of Science, University of Peradeniya, Sri Lanka

‘Department of Horticulture and Landscape Gardening, Faculty of Agriculture and Plantation
Management, Wayamba University of Sri Lanka, Sri Lanka

'Industrial Technology Institute, Sri Lanka

<Corresponding author: nayomi@med.ruh.ac.lk>

Background

Aegle marmelos L. (Family: Rutaceae) has been widely employed as a herbal medicine in the
management of diabetes mellitus. The successful encapsulation of ethanol, 50% ethanol, and
50% acetone extracts of A. marmelos extracts into an alginate matrix was confirmed through
characterization techniques including scanning electron microscopy, and Fourier transform
infrared spectroscopy analysis.

Objectives

This study aimed to evaluate the antidiabetic activity of ethanol, 50% ethanol, and 50% acetone
extracts encapsulated alginate nanoparticles using oa-amylase, o-glucosidase, dipeptidyl
peptidase IV (DPP-1V) and glucose adsorption assays in vitro.

Methods

Evaluation of in vitro antidiabetic activity was done for their a-amylase, a-glucosidase, and
DPP-IV inhibitory potentials and glucose adsorption capacity. Acarbose was the reference
compound for both a-amylase and a-glucosidase assays. Diprotein A and metronidazole were
the standard compounds of DPP-IV and glucose adsorption assays respectively.

Results

The inhibitory potential against the a-amylase enzyme was preserved in all three extracts upon
encapsulation. The highest significant inhibitory potential for a-glucosidase (IC,,= 7.43 = 1.02
mg/mL) and DPP-IV (IC,,= 1.61 £ 0.07 mg/mL) enzymes was achieved by 50% ethanol extract
encapsulated alginate nanoparticles compared to its crude extract, whereas the standard
compounds acarbose and diprotein A were more effective in the respective assays with lower IC,,
values of 1.81 = 0.61 mg/mL and 0.02 £ 0.00 mg/mL. However, 50% ethanol extracts
encapsulated alginate nanoparticles gained significantly higher glucose adsorption capacity of
1.95 = 0.30 mmol/g (at 200 mM) than the crude extract (0.48+0.03 mmol/g) and standard
compound metronidazole (0.40 £ 0.00 mmol/g) (p<0.05).

Conclusion

The 50% ethanol extract of 4. marmelos encapsulated alginate nanoparticles significantly
increased antidiabetic activity in vitro and the results could be a token for the development of
novel antidiabetic drug leads targeting the management of diabetes mellitus.

Keywords
Aegle marmelos L., alginate nanoformualtion, antidiabetic, in vitro
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OP2
Risk factors for breast cancer among women attending breast cancer clinics in the Apeksha
hospital Maharagama: A case-control study

Chathurangika PH', Lenora J”
'Department of Nursing, Faculty of Allied Health Sciences, University of Ruhuna
*Department of Physiology, Faculty of Medicine, University of Ruhuna, Galle, Sri Lanka

<Corresponding author: lenora@med.ruh.ac.lk>

Background

Breast cancer (BC) is one of the leading causes of women's deaths because of its high incidence
rates. Identification of risk factors for BC helps to prevent development, complications, improve
the quality of life and increase the survival period.

Objectives
To identify the risk factors for BC among women attending BC clinics in Apeksha Hospital
Maharagama (AHM).

Methods

One to one age (35-65 years) matched case-control study was carried, using 150 female BC
patients, attending clinics in AHM and 150 women controls without BC who were attending
well-woman clinics in 5 MOH areas in Colombo district. Data was collected using an
interviewer-administered questionnaire. Univariate conditional logistic regression analysis was
performed to identify various BC risk factors. Adjusted odds ratios (ORs) and 95% confidence
intervals (CI) were calculated using multiple logistic regressions. Ethical clearance was obtained
from Ethical Review Committee, Faculty of Allied Health Sciences, University of Ruhuna.

Results

Multivariate analysis showed that those women who have children are at a lower risk of
developing BC than nulliparous women, with statistically significant odds ratios for women with
three children (OR=0.079;95%CI=0.011-0.56) and two children (OR=0.057;95%CI=0.0041-
0.78). The other significant factors associated with increased risk of BC are: spontaneous
abortion (OR=4.17; 95%CI=0.257-67.61); regular consumption of artificial fruit juice
(OR=19.52;95%CI=4.89-77.73); regular consumption of carbonated drinks (OR=2.71; 95%CI
=1.39-8.18) and regular consumption of fried rice or Koththu (OR=10.64; 95%CI1=3.09-36.6).

Conclusion

Having more children has an inverse relationship BC development. History of spontaneous
abortion, consumption of artificial fruit juice, carbonated beverages, and fried foods on a regular
basis also increases the risk of developing BC. Educational programmes should focus on these
factors with the aim of reducing the incidence of BC.

Keywords

Apeksha Hospital Maharagama, Breast cancer, Case-control study, Risk factors, Women
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Antenatal anxiety following the COVID - 19 vaccination program in pregnant women
attending antenatal clinics of Teaching Hospital Mahamodara
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'Department of Community Medicine, Faculty of Medicine, University of Ruhuna
* Department of Psychiatry, Faculty of Medicine, University of Ruhuna,
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<Corresponding author: bvsdesilva@med.ruh.ac.lk>

Background

The COVID-19 pandemic created a plethora of adverse outcomes for the pregnant population
and the psychological impacts included increased anxiety levels. The novel vaccination
campaign aimed at preventing infection could affect anxiety either way due to the safety
concerns raised.

Objectives
The study attempted to assess antenatal anxiety and risk factors related to COVID-19 for anxiety,
after the initiation of the vaccination campaign for COVID-19.

Methods

The study was conducted among 224 pregnant women attending antenatal clinics in Teaching
Hospital Mahamodara, as a descriptive cross-sectional study, sixteen months after the initiation
of the vaccination campaign. Complicated pregnancies were present in 84 (37.5%) women, a
majority, (94.6%) had received a COVID-19 vaccine and 84.8% reported that spouses were also
vaccinated for COVID-19. The anxiety levels were measured using the validated Sinhala version
of the Perinatal Anxiety Screening Scale (PASS-S) and questions were directed to determine
associated risk factors and psychological support received.

Results

Clinical anxiety among pregnant women was detected to be 17.9%, which was similar to anxiety
levels during the pandemic in Sri Lanka (17.5% vs 17.9%). A majority (63.4%), were
asymptomatic followed by 33.5% having mild to moderate anxiety and 3.1% with severe
anxiety. Maternal age, parity, gestation, presence of complications, education level, income, or a
family member getting infected with COVID-19 were not associated with antenatal anxiety. No
significant association was detected with the vaccination status of the pregnant women or of their
spouses, with anxiety. Newspapers and television were the sources accessed by a majority to gain
information and 36.6% were concerned about the health effects on the fetus.

Conclusion

Antenatal anxiety was high and similar to recorded anxiety levels before the initiation of the
COVID-19 vaccination program in Sri Lanka. Antenatal anxiety did not demonstrate a
significant association with the COVID-19 vaccination status.

Keywords
Perinatal anxiety, COVID-19, vaccination, PASS-S
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Evaluating the Efficacy of School Sexual and Reproductive Health Education in
Preventing Teenage Pregnancies: A Case Study of Egodauyana MOH Area, Colombo
RDHS, during the COVID-19 Pandemic in 2021

Withanage SJIW", Lakshima WDS'"’, Karunanayake A’, Kumara RADDA®, Chandrasiri WGMMSD',
Dharmasena KPD'

'Medical Officer of Health Office, Egodauyana, Moratuwa

*Postgraduate Institute of Medicine, University of Colombo

‘Department of Physiology, Faculty of Medicine, University of Ruhuna

National Institute of Cancer, Maharagama

< Corresponding author: sankha06@hotmail.com>

Background
Egodauyana Medical Officer of Health (MOH) area has reported the highest teenage pregnancy
rate in Colombo health region in 2021 amidst the devastating COVID-19 pandemic.

Objectives
The study aimed to evaluate the effectiveness of school sexual and reproductive health education
(SSRHE) in reducing teenage pregnancies in Egodauyana MOH area.

Methods

The methodology employed in this study involved the implementation of SSRHE programs in
12 high-risk schools. The target population consisted of students in grade 10 and above, with
program delivery occurring during the latter part of 2021 and early 2022.

Results

The results of the study indicate thatin 2021, a total of 75 teenage mothers were registered within
the area. Among these, 34 individuals (45.3%) belonged to Group 1, comprising teenage
mothers attending schools and residing in the area, while the remaining 41 individuals (54.7%)
were classified under Group 2, encompassing nonresident teenage mothers. The age distribution
revealed that 44 teenage mothers were aged 18-19 years, 28 were in the 16-17 age group, and
three were under 16 years old.

In 2022, the number of registered teenage pregnancies decreased to 68. Within this cohort, 17
individuals (26.5%) were classified as belonging to Group 1, while 51 individuals (73.5%) were
categorized under Group 2. The age distribution revealed that 48 teenage mothers were aged 18-
19 years, 16 were in the 16-17 age group, and four were under 16 years old. There was a
statistically significant reduction in teenage pregnancies within Group 1 when compared to 2021
(p=0.014). Conversely, Group 2 experienced a substantial increase (p=0.0000) in teenage
pregnancies.

Conclusion

A study highlights the value of inclusive sex education programs in reducing teen pregnancies.
School-based initiatives prove effective, but additional support is necessary for nonresident teen
mothers. Eased restrictions in 2022 may have led to more nonresident teen mothers relocating to
areas with better healthcare accessibility.

Keywords
SRH-Sexual and reproductive health, teenage pregnancies, COVID-19, Sri Lanka
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Impact of leprosy on affected people's lives: a qualitative study

Liyanage A", Darshana ILAN ', Akarawita J*, Gunasekara C’, Kahawita I’, Liyanage G',
Senadheera C'

'Faculty of Medicine, University of Ruhuna

’National Hospital of SriLanka

<Corresponding author: achalaliyanage@yahoo.com>

Background

Leprosy is a neglected research field in Sri Lanka, especially studies on impact of leprosy on
affected people's lives are scarce. Purpose of this study was to learn psychological and social
consequences of the illness and the coping used by a group of leprosy patients.

Materials and Methods: This qualitative study involved patients attending leprosy clinic in
National Hospital, Colombo. A total of 25 adults who consented were interviewed using a semi-
structured interview guide. These in-depth interviews were transcribed verbatim and later were
analysed using grounded theory approach.

Results

Of 25, median (IQR) age was 39 (32-47) years, 15 were males and 16 were employed.
Multibacillary leprosy was reported in 92% and 48% were currently on multidrug treatment.
Pain and numbness were identified as the main limitations for attending personal activities and
fulfilling one's responsibilities which evoked in them negative feelings like fear, sadness and
suicidal feelings. They engaged in activities such as using screens, having conversations and
sleeping to cope with those feelings. One participant reported taking psychiatric treatment.

Fear of being stigmatized was a major theme running in a large majority of our participants' talk.
They employed different strategies to hide the illness from their close associates, community and
the larger society, in few cases even from their own family. These strategies included conveying
to others their illness as 'a disease of the nervous system', avoiding social situations, being home-
bound, and covering. Some of them perceived it as their responsibility to take precautions not to
infect others.

Conclusion

Physical consequences of leprosy caused psychological distress in our study participants. They
used distraction as a strategy to cope with distress. Stigma of leprosy made an impact on their
social life. Patients will benefit from use of holistic approach in leprosy treatment services and
interventions targeting reduction of stigma related to leprosy thereby would minimize impact of
illness on social life of affected people.

Keywords
Leprosy, stigma
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OP 6
Perceptions of medical students regarding the usefulness of generic - personal skills for
clinical training

Jayawardene AJPM ', Bodinayake C', Wijesekara WADMS'
'Medical Education Unit, Faculty of Medicine, University of Ruhuna

Background

Basic medical sciences taught in the first two years form the solid foundation for medical
training. It has a significant impact on clinical reasoning. There is a debate on how much of basic
sciences training is required and the depth and extent that should be taught.

Objectives

The main objective of this study was to identify medical students' perceptions on generic skills
and attitudes that need to be developed during basic sciences to prepare for future clinical
training.

Methods

Ruhuna Medical Undergraduates who completed their basic sciences training and embarked on
clinical training were selected as the study sample. The students were asked to write up a self-
reflective journal on what qualities, skills and attitudes should be developed during basic
sciences to support their clinical training. 240 students participated in the study.

Their reflective journals were submitted to the researchers and thematic analysis was conducted
using grounded theory.

Results

Four themes emerged from student reflections: 1) Development of personal qualities such as
patience, positive thinking, self-reflection, learning from mistakes, having good friends and self-
confidence; 2) Using successful study methods such as self-directed learning, peer learning,
group discussions, doing practice questions ;3) Time management to balance academic and
personal life including prioritizing time and scheduling day to day activities; 4) Managing stress
including balancing relationships, engaging in extracurricular activities and self-talking/self-
reflection.

Conclusions

Self-reflections of medical students showed that generic skills and attitudes important for
clinical training have been identified by them. The importance of nurturing these generic skills
during basic sciences/pre-clinicals to lay a solid foundation for clinical training was highlighted
by them.

Keywords
Basic medical sciences, clinical training, generic-skills, medical students, self-reflections
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Exploring the Knowledge, Attitudes, and Establishment of Breastfeeding in Primigravida
Women: at a Tertiary Care Maternity Hospital in Southern Province of Sri Lanka

Wijerathne RNIP"', Dasanayake L’
'BSc Degree Programme, Dept. of Nursing, Faculty of Allied Health Science, University of Ruhuna
’ Department of Obstetrics & Gynaecology, Faculty of Medicine, University of Ruhuna

<Corresponding author: pprashadi3@gmail.com>

Background

Breastfeeding (BF) is the single most important low-cost intervention to reduce child morbidity
and mortality worldwide. Proper breastfeeding practice is a huge economical investment to a
country, especially in low resource setting regions in the world. However, successful
establishment of breastfeeding can be challenging for primigravida women due to lack of
knowledge, negative attitudes, and insufficient support. This research project aims to identify
those strategic areas which need further strengthening to optimize the outcome of breastfeeding
practices in the country.

Objectives
To explore the knowledge, attitudes and establishment of breastfeeding in primigravida women at a
tertiary care maternity hospital in southern province of Sri Lanka.

Methods

A descriptive cross sectional study was conducted among 170 primigravida women who gave
birth at Teaching Hospital Mahamodara, Galle. The data were collected using validated
structured interviewer-administrated questionnaire in two stages: within the first 24 hours of
birth and on the 7"postnatal day.

Results

The study revealed that most of the participants (n=86, 50.6%) had satisfactory knowledge about
breastfeeding. Majority of primigravida women (n= 101, 59.4%) had positive attitudes towards
breastfeeding of their newborn babies. Vast majority of postnatal women (n=164, 96.5%) had
achieved high establishment of breastfeeding rate at 7" day after the delivery. Overall
complications (latching problems, breast pain, cracked nipple) related to breastfeeding were
51.7% (n=88). There was a statistically significant association between younger age and non-
establishment of breast feeding (p<0.001) comparing to advance age.

Conclusion

Awareness of primigravida women regarding breastfeeding is satisfactorily high. Majority of
women have positive attitudes for the breastfeeding. Their establishment of breastfeeding is very
high at 7 days after the delivery, even though the complications related to breastfeeding are
significantly high. When the woman is younger establishment of breast feeding is low.

Keywords
Breastfeeding, primigravida, postnatal, newborns

72 Ruhuna Journal of Medicine, August 2023, Vol 11: No. I



Abstracts FMAS 2023

PP2
Effect of Body Mass Index and health related lifestyle factors on academic performance
among Allied Health undergraduates in University of Ruhuna
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Background

University life is one arena where students' lifestyles change. Body mass index (BMI) based
nutritional status has become one important parameter to assess healthy lifestyle. Healthy
lifestyle practices such as regular physical activity, healthy dietary habits and adequate sleep
have shown an impact on academic performance of undergraduates.

Objectives
To assess the effect of BMI and other health related factors on academic performance among
Allied Health undergraduates of University of Ruhuna.

Methods

This descriptive cross-sectional study was conducted with the participation of 204
undergraduates of second and third years (52 males and 152 females) in the Faculty of Allied
Health Sciences. A pre-tested self-administered questionnaire was used for data collection.
Height and weight were measured and BMI was calculated adhering to standard protocols.
Academic performance was assessed using the results of the last examination they sat in the
academic year. Data analysis was performed with SPSS.

Results

Mean (SD) age of undergraduates was 24.4 (1.0) years. BMI based nutritional status of
participants were normal weight 139 (68.1%), underweight 42 (20.6%) and overweight 23
(11.3%). A majority 111 (54.4%) had passed and 24 (11.8%) had failed the recent exam,
whereas 69 (33.9%) had second class or above. BMI status, having regular breakfast, watching
TV, usage of computer, usage of social media and sleep were not associated with academic
performance. Increase age (p=0.035), higher monthly income (p=0.046), higher participation
in extracurricular activities (0=0.043), higher consumption of milk (p<0.001), and higher
consumption of water (p=0.017) were significantly associated with academic performance.

Conclusion

Participation in extracurricular activities, consumption of water and milk, and age appear to
have a positive impact on academic performance of undergraduates whereas BMI appears no
impact on academic performance of Allied Health undergraduates.
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Introduction
Congenital chylothorax is one of the commonest causes of neonatal pleural effusion. Majority
of cases are idiopathic with high mortality rate.

Case history

Day one old baby presented with respiratory distress since birth with left sided reduced breath
sounds. Rest of the neonatal examination revealed no abnormality. Baby was delivered by
normal vaginal delivery at term with a birth weight of 2.850 kg. Antenatal history was
uneventful. There was a left sided massive pleural effusion in the chest x ray taken at two hours
of age. Baby was given high flow humidified oxygen therapy and kept nil by mouth. Ultrasound
guided thoracocentesis of yellowish turbid fluid done on day two revealed a transudate and non
chyle with pleural fluid triglyceride level of 24mg/dl. Then breast feeding was commenced, and
the repeat ultrasound scan done after 24 hours revealed worsening of pleural effusion, needing
insertion of an intercostal tube. Pleural fluid analysis was suggestive of chylothorax with high
triglyceride levels (516mg/dl) and low cholesterol level (46mg/dl). Breast feeding was withheld
and infant formula with medium chain fatty acids was introduced. Intravenous octreotide
infusion was started and titrated. Plural effusion improved gradually on subsequent scans. There
after octreotide infusion was tailed off and breast feeding was restarted gradually on day 21,
while weaning off the formula with medium chain fatty acids.

Conclusion

In congenital chylothorax, short term withholding of breast feeding along with introducing a
formula with medium chain fatty acids and intravenous Octreotide is an effective treatment
modality.
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Background

Chronic Widespread Pain (CWP) is defined as “pain reported in at least two sections of two
contralateral limbs and in the axial skeleton and have been present for at least three months™.
Chronic pains in multiple sites are common during pregnancy.

Objectives
This study was conducted to assess the prevalence and associated factors of CWP among
pregnant mothers in Galle district.

Methods

A sample of mothers attending randomly selected antenatal clinics from Bope-Poddala Medical
Officer of Health area was interviewed by a trained data collectors using an interviewer
administered questionnaire and a diagram of body to locate sites of pain. Data was analysed
using descriptive statistics and statistical tests through SPSS version 25, and 0.05 was used as the
cut off p-value for significance testing.

Results

Three hundred mothers (response rate 85.8%) have participated in the study ages ranged from 19
to 43 (median =28/ IQR =9). Nearly one third were in first pregnancy (35.7%) or having a living
child (36.7%) and they were in second (49.3%) and third (50.7%) trimester. Nearly one fifth of
mothers (20.3%) had complained of pain lasting more than three months, however only 15.3% of
mothers met with the criteria for CWP. Lower back was the commonest site of pain (48.7%) and
around 20% of mothers complained pain in different sites of lower limbs. Majority (87.3%) were
aware of the pain during pregnancy and Public Health Midwife (42.3%) and friends and relatives
(35.3%) were the commonest sources of information. While 68.0% of mothers relieved their
pain through resting 12.7% have sought treatments from a doctor. CWP was significantly higher
in third trimester (p< 0.05). None of the other factors like age, education level, socioeconomic

status, occupation, BMI, parity, or mode of delivery in previous pregnancy was associated with
CWP.

Conclusions

Though higher prevalence of pain in pregnancy was noted in prevalence of CWP is relatively
low. Lower back and lower limbs have been the commonest sites of pain possibly due to
mechanical changes (posture and weight) during the pregnancy. More attention needs to be paid
for pains during the pregnancy as majority is not seeking medical treatment.
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Background
Candida colonization has been identified as a significant risk factor preceding the development
of candidaemia.

Objectives

The aim of this study was to determine the colonizing Candida species and their sensitivity
pattern against commonly used antifungals in ICU patients at risk of development of
candidaemia.

Methods

Candida colonization in the oral cavity, rectum, urine, and on central venous catheters was
assessed in 100 consecutive patients admitted to ICUs of Teaching Hospital Karapitiya from 1st
December 2015 to 30th March 2016.

Colonization was assessed from admission and repeated every 3rd day until discharge from ICU,
death or development of Candidaemia. Antifungal sensitivity was performed on the initial
colonizing Candida species.

Results

Total of 208 Candida isolates were cultured from 100 patients admitted to ICUs during the study
period. Ten of the colonized patients developed Candidaemia.

Candida albicans was the commonest colonizing isolate found on 66 patients (66/ 100, 66%). It
was isolated from the oral cavity in 47 patients, and rectum in 34. Two isolates (2/208, 0.96%)
from rectum and mouth of two patients with no previous history of antifungal administration
demonstrated resistance to both fluconazole and voriconazole.

Candida tropicalis (42/100, 42%) was the next commonest isolate found to colonize patients. It
was isolated from the oral cavity in 24, and in the rectum in 24 patients. One rectal isolate from an
azole naive patient was found to have resistance to fluconazole.

Eight of the 10 isolates from Candida glabrata colonized patients (10/ 100, 10%) demonstrated
resistance to fluconazole while one isolate demonstrated resistance to voriconazole as well.

Conclusion

Antifungal resistance, even though rare, is seen in azole naive patients. Cross resistance of
fluconazole and voriconazole is alarming further limiting the already limited available treatment
options.
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Background
Weight gain during pregnancy is an important indicator in the prediction of morbidity and
mortality in infants and mothers.

Objectives

This study aimed to assess the patterns of weight gain and the factors affecting weight gain during
pregnancy among pregnant women admitted for delivery at a tertiary care facility in Southern Sri
Lanka.

Methods

A cross-sectional study was conducted in a consecutive sample of 300 pregnant women admitted
to Teaching Hospital, Mahamodara for delivery whose period of gestation was 37-40 weeks with
documented evidence on weight gain during pregnancy. An interviewer-administered
questionnaire was used for data collection. Pre-pregnancy nutritional status was categorized
according to Body Mass Index (BMI) and recommended weight gain for each BMI category was
considered in determining the adequacy of weight gain. Pre-pregnancy BMI was calculated
using pre-pregnancy weight and height data extracted from the pregnancy record. Level of stress
during pregnancy was determined using a score calculated based on responses given to a Likert-
type scale. Chi square test and multivariate analysis were used in data analysis.

Results

According to pre-pregnancy BMI, only 3.8% of the pregnant women belonged to underweight
category (BMI<18.5), 52.1% to normal category (BMI=18.5-24.9), 32.1% to overweight
category (BMI=25-29.9) and 9% to obese category (BMI>30). Of the women, 48.3% had an
optimum weight gain, 48.3% had inadequate and 3.14% had excessive weight gain during
pregnancy. Over 40% of the women had adequate diet during pregnancy and no statistically
significant association was found between the dietary intake and adequate weight gain during
pregnancy. Pre-pregnancy BMI (p=0.001) and physical activity level (p=0.023), adequate rest
(p=0.031), lack of stress (p=0.0317) and availability of family support during pregnancy
(p=0.003) were positively associated with adequate weight gain during pregnancy.

Conclusion

Proper pre-pregnancy care, activity level, maternal psychological status and adequate support
during pregnancy affect weight gain during pregnancy. Interventions are needed to improve
those aspects in existing health care system. Further longitudinal follow up studies are
recommended in this area to minimize recall bias regarding pre-pregnancy factors.
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Background
With the rapid advancement of digital technology, understanding how staff members utilize the
internet is crucial for optimizing resources and enhancing productivity.

Objectives
This research aims to identify key trends, preferences, and potential areas for improvement in
the internet usage of the staff by conducting a comparative analysis.

Methods

This study targeted staff members who accessed the internet through the servers located in the IT
unit of the Faculty of Medicine. The data extraction process employed pfSense, a software
package built on the FreeBSD operating system and utilised Squid, a caching and forwarding
HTTP web proxy. Data from January 2 to May 10, 2023, were collected for analysis.

Results

Bing was the most frequently used web browser (including the Automated popping ups),
accounting for 42.5% of the total usage, followed by Google with 37.3% and Yahoo with 12.8%.
The most accessed faculty-related websites were the library website, the Learning Management
System (LMS), and the faculty website. Furthermore, the analysis identified March as the month
with the highest number of internet accesses 8,422 (31.38%), while February had the lowest
number, with 3,488 (12.99%). On average, there were 5,367 accesses per month.

In terms of data consumption, January recorded the maximum usage, amounting to 383.2MB
(31.38%), whereas February exhibited the minimum usage, with 101.9MB (12.99%). The
average monthly data consumption was found to be 180.56MB .

The results indicated that YouTube was the most accessed social media platform, with 41,218
accesses, followed by Facebook with 30,199. January registered the highest number of monthly
social media accesses.

Conclusion:
The monthly number of internet access, monthly data consumption, and social media usage were
not uniform. Further research and analysis would help to understand the underlying factors
driving trends in web browsing habits, internet access patterns, and social media usage and their
implications.
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Background

Congenital Heart Disease (CHD) is the commonest structural abnormality in children,
representing 25% out of all congenital malformations, with an incidence of 4-6/1000 live births
for serious defects worldwide. CHD causes significant morbidity and mortality and thus,
warrants early diagnosis and intervention.

Objectives
This study describes the profile of congenital heart diseases in neonates and infants referred to
Paediatric Cardiology Unit, Teaching Hospital, Karapitiya

Methods
A descriptive cross-sectional study was done analyzing 400 neonates and infants referred to the

pediatric cardiology unit, THK with different indications for echocardiogram from 1/6/2021 to
31/12/2021.

Results

Out 0f 400 infants, the majority (54.8%) were males, 72%, 16.5% and 10.5% were referred from
Galle, Matara, and Hambanthota districts respectively. The median age of referral is 55 days
with an interquartile range of 11.5 to 122.75 days. Of those referred with an asymptomatic
murmur (n=320), 13% had significant cardiac lesions while 37.5% had small ASD and 16.3%
had PFO which are hemodynamically stable. All the neonates referred urgently after birth with
hemodynamic instability had significant cardiac defects.

The commonest acyanotic CHD was ASD (44%) and Cyanotic CHD was TOF (2%). Of those
referred with saturation difference, 93.3% were positive for heart diseases. Out of the 74 babies
born to mothers with diabetes 15 were positive for heart disease. Only 1% had antenatally
detected CHD.

Conclusion

Newborns with hemodynamic concerns, saturation defects, antenatally detected heart diseases
and poorly controlled chronic diabetes should be given priority over asymptomatic murmurs in
postnatal cardiac evaluation in our setup.
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Background

Anatomical variations of renal vasculature are not uncommon. Abnormal venous
communications and arterial branches and anastomoses are reported in literature. Knowledge of
these variations are important in evaluation of renal imaging and transplant surgeries. We report
a case with a rare tributary of the renal vein and an anomalous arterial branch occurring in the
same kidney of a female cadaver.

Casereport

We encountered anatomical variations of both renal artery and renal vein in a female cadaver
during routine educational cadaveric dissections. This case was identified in a 59-year-old
female cadaver during the dissection of the posterior abdominal wall. Her right renal vasculature
was normal while the abnormal anatomy was observed on the left side. There was a single renal
artery which gives the origin to the left ovarian artery which normally originate from the
abdominal aorta. There was a single renal vein which was formed by union of two main
tributaries. The larger tributary drained the upper pole and the small one drained the lower pole.
These two veins communicated anterior to the renal artery. The left ovarian vein joined the
inferior tributary while the superior tributary draining an abnormal vein which communicate
with the left gastric vein. This communicating vein drained the suprarenal vein.

Discussion

Ovarian artery originating from the renal artery is reported in 5-6% of cases. However, the
communication of the left renal vein with the left gastric vein is not reported in normal people
without portal hypertension. It has been reported in patients with portal hypertension as an open
collateral pathway. There is no clinical evidence to suggest portal hypertension in this woman
before death. Her liver function was normal before death and there was no evidence of dilated
portal vein or its tributaries during dissection. Presence of such anomalous vasculature may
resultinadvertent bleeding during renal surgeries and misinterpretation of radiological imaging.

Conclusion

It suggests the presence of portosystemic anastomosis (PSA) between left gastric and left renal
veins in addition to the textbook description sites of PSA. Knowledge of such variation is
important in preventing mishaps during surgeries and misinterpretation of radiological
imagines.
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Background

Coronavirus disease 2019 (COVID-19) pandemic has significantly affected the world
population. Medical undergraduates are at a higher risk of contracting it during their clinical
training as well as their contribution is necessary to combat the disease.

Objectives
This study was carried out to determine the knowledge, attitude, practices (KAP) and risk
perception on COVID-19 among medical undergraduates in the Faculty of Medicine, University
of Ruhuna.

Methods

A descriptive cross-sectional study was conducted among 208 medical undergraduates during
the first wave of COVID-19 pandemic in August to November 2020. Data were obtained using a
self-administered questionnaire and analyzed using SPSS (version 26). Chi-square and Fisher's
exact tests were used to identify the associated factors at the significance level of <0.05.

Results

The mean age of the study population was 23.1 years (SD £ 1.7) and 54.8% (n=114) were females
and 32.2% were in first-year of medical education. Among them, only 5 students had been
working in a ward with COVID patients. Nearly half of them (51.2%) were afraid to get infected
with COVID. Mean scores of KAP were 98.5 (95% CI196.5-100.4), 58.2 (95%CI 55.7-60.7) and
43.2 (95%CI 38.2-48.3) respectively. Of all, 96.6% had better knowledge, 73.1% had positive
attitudes whereas only 38.9% had good practices. Those who had better knowledge significantly
had positive attitudes (p=0.02). The participants with positive attitudes significantly adhered to
good practices (p=0.000). No significant association was found with the age, gender, year of
study and working ina COVID ward.

Conclusions

The overall knowledge and attitudes regarding COVID-19 among medical undergraduates were
satisfactory whereas practices towards prevention and control were not acceptable. Additional
awareness and training programs are paramount to inculcate good practices among them.
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Background

The bladder is often affected by pregnancy and childbirth, and the changes can persist several
weeks or months after delivery. Postpartum bladder is an essential aspect of maternal care that
can affect the health and wellbeing of the mother. Worldwide postpartum bladder care is one of
the neglected aspects. Postpartum bladder dysfunction is a significant category of preventable
causes of morbidity among postpartum mothers.

Objectives

This study was designed to assess postpartum bladder care in relation to maternal knowledge,
their satisfaction, determine the prevalence of postpartum bladder dysfunction and association
of their knowledge with selected demographic factors of first time mothers during postnatal
period at Teaching Hospital Mahamodara.

Methods

A descriptive cross-sectional study was conducted among 238 first time postpartum mothers in
postnatal wards of teaching hospital Mahamodara. Data was collected using structured
questionnaire and interviews with participants and using bed head tickets. The descriptive data
was presented as frequencies, proportions and means. Chi squared test was used to assess the
association between the dependent and the independent variables.

Results

The overall proportion of bladder dysfunction among postpartum mothers during the hospital
stay was 2.1% (n=5) and at 2 weeks was 0.61% (n=1). The most common symptom of bladder
dysfunction was difficulty to start urination (1.26%, n=3). The educational level (p< 0.05) was
associated with knowledge of bladder care among postpartum mothers. Majority of the mothers
76.9% (n=183) had insufficient knowledge regarding bladder care. The significant number of
mothers 61.3% (n=146) were not satisfied about the bladder care given during the hospital stay.

Conclusion

The postpartum bladder dysfunction was significantly low and the frequent symptom was
difficult to initiate urination among postnatal mothers. The level of knowledge on bladder care
was significantly inadequate in vast majority of the mothers.

Keywords
First time mothers, proportion, postpartum, bladder dysfunction, Mahamodara
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Background

Public health inspectors and nurses are instrumental in making the COVID-19 vaccination
programme a success. Their perceptions on the progress of COVID-19 vaccination programme
in Sri Lanka is useful to improve future vaccination programs in controlling infectious disease
outbreaks in the country.

Objectives
To explore perceptions of Public health inspectors and nurses on the effectiveness of COVID 19
vaccine program delivered by the government in Galle during the years 2021 -2022.

Methods
A qualitative phenomological study was carried out among four nurses and sixteen PHIs
working in 4 MOH areas in Galle. Data were analysed using thematic analytical technique.

Audio-recorded interviews were thematically analysed after transcription and translation into
English.

Results:

All the participants were exposed to COVID-19 vaccination program carried out in Galle during
the years 2021-2022. Five themes related to their perceptions on COVID-19 vaccination
program were identified. Supportive health care system, excess work load, misuse of health
services by politicians, community support for the vaccine and preparation for future infection
out breaks were the 5 themes identified. The participants strongly believed that the assistance
given by the existing health care system in the country and the public in COVID-19 vaccination
program were very impressive, and such a support had encouraged them to work hard with strong
determination to control the pandemic. Unnecessary and provocative interference made by local
politicians on healthcare professionals was a major threat that adversely affected the smooth
functioning of the vaccination program.

Conclusions:

There is aneed to develop emergency preparedness program considering the resource limitations
to face future outbreaks effectively. Inter sectorial cooperation without political influence is vital
in this type of outbreak vaccination program to achieve its' objectives.

Keywords:

COVID-19 vaccination program, qualitative research, Public health inspectors, Nurses, Sri
Lanka
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Background

Shared maternity care, provided by the private and public health sectors in Sri Lanka is a
contributive factor in maintaining optimal antenatal care. However, the Sri Lankan shared care
system is not a partnership agreed upon between private and public sectors, but rather a certain
right of the mother to pursue whichever care she prefers.

Objectives

The study attempted to assess the shared care provision by the private and public healthcare
sectors and identify the sociodemographic, pregnancy-related, and cultural factors contributing
to the preference for shared care.

Methods

A descriptive cross-sectional study was conducted among 408 pregnant mothers, aged 18-42
years, admitted for confinement in the antenatal wards of Teaching Hospital Mahamodara during
the period of April - November 2022. An interviewer-administered questionnaire was employed
and systematic random sampling was used for data collection.

Results

The preference for shared care was 81.6%. Maternal age (y2 =8.521, p=0.004), education ((y2
=17.539, p=0.000), occupation (2 =28.661, p=0.000), monthly income (y2 =19.553,p=
0.000), having children at home (2 = 17.790, p = 0.000), primiparity (2 = 9.329, p =0.002),
early booking visit (y2 =4.058, p=0.044), current twin pregnancy (2 =4.241,p=0.039) and
history of subfertility (y2 =6.070, p=0.014) were significantly associated with the preference of
shared care. Chronic illness, family history of chronic illness, previous and current complicated
pregnancies, and previous history of miscarriages had no association with a preference for
shared care.

Conclusion

A majority of pregnant women preferred shared maternal care and the decision to opt for shared
care was affected by age, education, occupation, income, parity, a twin pregnancy, subfertility
history, and early booking visit.
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Background

Benign Prostatic Hyperplasia (BPH) is prevalent among men aged more than 60 years. BPH
affects the physical, psychological and sexual aspects of the lives of men with BPH. However, an
appropriate tool has not been developed to assess the severity of symptoms and quality of life
(QoL) of BPH patients in Sri Lanka.

Objectives
To evaluate the quality of life of Patients with BPH who are treated and followed up in Teaching
Hospital Karapitiya.

Methods

IPSS was translated into the Sinhala language using international guidelines include forward
translation, produce reconciliation version, backward translation, and patient testing. The
severity of LUTS was assessed using the validated IPSS. The WHOQOL-BREF Questionnaire
Sinhala version, available in the Department of Physiology, Faculty of Medicine, University of
Ruhuna, was used to assess the quality of life among patients with BPH.

A hospital-based comparative cross-sectional study used the IPSS and WHOQOL-BREEF as
interviewer-administered questionnaires. All patients registered recently in the Genito-Urinary
clinic of Teaching Hospital Karapitiya with the diagnosis of BPH were enrolled.

Results

Over three months, 365 BPH patients were enrolled, with symptom severity as follows: mild
(5.7%), moderate (28%) and severe (28.6%). They all were above 60 years old. Out of them,
70.6% had physically better QoL. Patients with severe IPSS (n=53) reported poor QoL in
psychological domain (n=96), whereas patients with mild-moderate IPSS (n=197) had better
QoL in the same domain (n=182). Most (n=239) BPH patients with a better QoL in psychology
domain (n=168) reported a good sexual life, whereas patients (n=111) who reported a poor QoL
in psychology domain were not satisfied with their sexual lives (n=58).

Conclusion:
Linguistically validated IPSS can be used to assess the severity of LUTS. The degree of impact of
BPH on physical and psychological health depends on the severity of LUTS.

Key Words:
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Background

Screentime is the time used on electronic devices with a screen. The screen usage of children has
immensely increased due to technological advancement. Age below 5 years old is crucial in child
development. A proper understanding about the impact of screen usage on children is important.

Objectives

To describe the screen use behaviour, identify the prevalence of screen overuse and parental
awareness of screentime recommendations issued by the World Health Organization (WHO)
and the association of screentime with child behavior among preschool children in Galle
Municipality Area (GMA).

Methods
A descriptive cross-sectional study was carried out among 398 children from 10 selected
preschools of GMA. A self-administered questionnaire was given to parents to determine the

screen use behavior and awareness. Data entry and analysis were done using the Statistical
Package for the Social Sciences (SPSS).

Results

Out of the 398 children, 47.3% have exceeded the recommended screentime by WHO which is 2
hours. The average screentime of the population was 1.61 hours. The main reason to use the
screen was for entertainment followed by feeding the children and avoiding annoyance. In the
study population, 57.3% of the children did not prefer screen usage over other activities.
Majority,(68.1% ) ofthe parents were not aware of the WHO recommendations for screen usage
of children. There was no association between screen overusage and the psychosocial and
personal behavior of the children in the population but there was an association between screen
overusage and eating behavior.

Conclusion

A considerable proportion of the preschool children in the GMA were using screens more than
the WHO recommended time. The majority of the parents were not aware of the WHO
recommendations for screentime. There is a positive association between screen overusage and
the eating behavior of children. This association has not resulted in the obesity of children.
Initiatives should be taken to improve parental awareness. There is a necessity of creating
national guidelines for screen usage of children.
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Background

Occupational exposure to blood and body fluids (BBFs), is a significant concern for healthcare
professionals, as it can transmit infections due to blood-borne pathogens such as HBV, HCV, and
HIV.

Objectives
This study was carried out to determine the prevalence of occupational exposure to BBFs and its
associated factors among healthcare professionals in Teaching Hospital, Karapitiya.

Methods

A descriptive cross-sectional study was conducted among 332 healthcare professionals at
Teaching Hospital Karapitiya. Data regarding occupational exposure to BBFs and its related
factors were collected using a self-administered questionnaire and analyzed using SPSS (version
26). Chi-square test and logistic regression were used to identify the factors associated with
BBFs exposure and the significance level was obtained at a p value of <0.05 and 95% confidence
interval (CI).

Results

Atotal 0f 102 (30.7%) doctors and 230 (69.3%) nurses included in the study. The mean age of the
study population was 35.7 years (SD + 7.8) and the majority (81.6%) were females. Among them
30.4% worked in the surgical units. Ofall, 73.5% (n=244) completed hepatitis B vaccination.
The prevalence of occupational exposure to BBFs was 65.4% (n=217) and the commonest was
needle prick injuries (55.1%). Of all, 86.7 % had good knowledge about transmission of blood
borne infections while 74.8% adhered to good safety practices. The factors associated with
occupational exposure to BBFs were use of gloves when handling BBFs [adjusted odds ratio
(AOR) 2.63, 95% CI 1.22-5.6] and recapping needles after blood withdrawal (AOR 0.52, 95%
CI10.29-0.95). Following an exposure to BBFs, only 67.7% had regularly informed the hospital
authorities.

Conclusion

A high prevalence of occupational exposure to BBFs among healthcare professionals was
observed. Regular training programmes and adherence to safety precautions need to be
encouraged to minimize the problem (p=0.002)

Keywords

blood and body fluids, healthcare professionals, occupational exposure, Teaching Hospital
Karapitiya
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Background

Breakfast plays an important role in the human life as it makes them physically and mentally fit.
However, the prevalence of breakfast skipping is high among Sri Lankan undergraduates and it
may affect the health status and subsequently academic performances.

Objectives
This study was performed to assess the impact of breakfast habits on health and academic
performances among medical and engineering undergraduates of the University of Ruhuna.

Methods

A descriptive cross-sectional study was conducted among 259 participants who were randomly
recruited by multi stratified sampling technique. We assessed breakfast habits, most preferred
food items, how skipping breakfast affects their health status and academic performance in the
last main examination using a self-administered questionnaire. Chi square test was employed for
the analysis at 5% significance interval.

Results

There were 156 (60%) participants were medical undergraduates while the remainder from the
Faculty of Engineering. The response rate was 86%. There were 160 (62%) female participants.
Three out of five individuals (n=162, 63%) had regular breakfast. Majority of them stayed in
hostels or private boarding places (n=242, 93%) while the others stayed at home (day-scholars).
Almost all the day-scholars (94%) consumed breakfast regularly. Among the participants, 50%
of participants who had regular breakfast with rice followed by short eats (19%). Anaemia,
gastritis and migraine were the most complained diseases among breakfast skippers. Reduced
ability to concentrate (n=152, 59%) and reduction of ability to stay awake (n=183, 70%) in
lectures or clinical training after skipping breakfast were the main complaints. Twenty percent of
undergraduates who skipped breakfast got referred in the last main examination while the
referred rate among regular breakfast intakes was 9%. There was a significant association
between gastritis and skipping breakfast (p=0.01).

Conclusion

Breakfast habits were varying between day-scholars and hostellers or those who are staying in
boarding places. Male undergraduates skip breakfast more frequently than female
undergraduates. Undergraduates who consume the breakfast regularly are were more likely to
have good academic performance.
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Background

Childhood is a crucial period of growth and development. Children with congenital heart
diseases are more vulnerable population to malnutrition. So, their nutritional assessment is
critical and optimum nutrition is essential for the speedy recovery following the surgical
interventions.

Objectives

To describe the nutritional status, dietary practices and associated factors among children aged
6-59 months with congenital heart disease attending the paediatric clinic, Teaching
Hospital Karapitiya.

Methods

A descriptive, cross-sectional study was conducted among a convenient sample of 135 children
in 6-59 months of age with congenital heart diseases, attending the paediatric cardiology clinic,
Teaching Hospital, Karapitiya. An interviewer administered questionnaire was used to collect
data.

Results

Majority of the sample were malnourished (n=84, 62.22%). Among them, the majority were
underweight (37.8%). General prevalence of underweight, wasting, stunting and severe wasting
were 37.8%, 30.4%, 15.6% and 16.3% respectively. Chi square values for the associations
between operative status and wasting (X2 =4.726, df = 1, p = 0.03), operative status and severe
wasting (X2=10.202, df=1, p=0.01)and operative status and underweight (X2 =7.636, df=1,
p = 0.006) were statistically significant. indicating a higher prevalence of malnutrition
(underweight, stunting and wasting) among the preoperative group than the postoperative group.

Conclusion

The study showed association between operative status and the malnutrition. This reveals the
medical interventions for correction of congenital heart diseases have positive impact on
nutritional status of these children.
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Background

Fishers are a relatively unexplored group population in Sri Lanka. However, there is positive
research evidence for Occupation Related Health Issues (ORHI) in other parts of the world.
Therefore, this research study aimed to explore ORHI in fishers in Southern Sri Lanka.

Objectives
To assess the Occupation related health issues among fishermen in the Hikkaduwa fisheries
harbor.

Materials and methods

A descriptive cross-sectional study was conducted among a convenient sample of 244 fishermen
in Hikkaduwa fisheries harbor using an administrator-guided self-administered questionnaire.
The questionnaire mainly consisted of questions on demographic data, injuries, non-
communicable diseases, four questions related to perceived psychosocial burden, injuries due to
oceanic animals and medical seeking patterns. The data were analyzed using statistical software.

Results

Most fishermen were 40-50 years old and married. 76% of fishers had experienced injury or
multiple injuries. The main complaints were vision impairment (77.9%) and back pain (65.2%):
Others were sunburns, cuts, smoke inhalations, dehydration, and jellyfish contacts. Most injured
individuals have sought western medicine, others self-treatment and local remedies, and a few
have taken Ayurveda treatment. Fishermen wearing safety clothes has indicated a significantly
low risk of injuries when comparing with fishermen who do not wear safety clothes.(with o =
.05), x2 (N=245)=28.7, p<.001 with medium effect =.34 @. Moreover, fishermen indicated high
Psychosocial burden (16.7%) and moderate Psychosocial burden (65.3%).

Conclusion and Recommendations

A high incidence of visual impairment has to be reasoned out and intervened with contrasting
age-related causes. Since back pain is higher than the normal population level according to
published data, it is worth exploring the causes. Enforcing safety instructions and education is
recommended. Regular medical examinations of fishermen would help to manage other chronic
medical conditions. Further validation of Psychosocial burden with a validated tool is also
recommended.

Keywords
Fishermen, Health Issues, Hikkaduwa, Injuries, Harbour

90 Ruhuna Journal of Medicine, August 2023, Vol 11: No. I



Students Abstracts FMAS 2023

SPP4
Clinical profile and risk factors for lower limb cellulitis among patients admitted to
Teaching Hospital Karapitiya(THK)

De Silva ASC', De Silva HAU"*, De Silva HPC', De Silva KSD', De Silva MPHP', Liyanage PLAN’
'41"Batch, Faculty of Medicine, University of Ruhuna
’Department of Community Medicine, Faculty of Medicine, University of Ruhuna

<Corresponding author: ashaniudeshikadesilva@gmail.com>

Background

Cellulitis is a common superficial skin infection mostly affecting the lower limbs with
significant morbidity which could even lead to limb loss. Data on risk factors for lower limb
cellulitis (LLC) in the local setting is sparse. Identification of risk factors is imperative to
prevent LLC thereby reducing the health care burden.

Objectives
To evaluate clinical profile and risk factors for LLC among patients admitted to Teaching
Hospital, Karapitiya (THK).

Methods

A case-control study was conducted among the hospitalized, consenting patients who were aged
more than 18 years of age with a clinical diagnosis of LLC as cases and patients with acute
illness other than cellulitis as controls. Each patient with cellulitis was paired to age and gender-
matched control patients with a ratio of 1:2. Patients under intensive care, severely debilitated
patients were excluded. All patients were interviewed using an interviewer based questionnaire
and examined for risk factors for LLC. Data were analyzed using the statistical package for the
social sciences (SPSS).

Results

There were 55 patients with LLC and 110 patients as control group. The mean (SD) age of
patients with LLC was 58 (10.8) years and 54.5% were males. First episode of LLC was
reported by 51% and the median (IQR) recurrence rate was 2(4-6). Presence of corns and
calluses of foot (OR=8.4 (3.1-22.8); p<0.05), varicose veins (OR=6.6 (2.8-15.5); p<0.05), toe
nail dystrophy (OR=4.8 (1.7-13.7); p<0.05) and toe web intertrigo (OR=2.7 (1.2-5.7); p<0.05)
were significant local risk factors. In the history, previous episodes of LLC (OR=46.9 (16.1-
136.0); p<0.05), leg ulcers (OR=3.6 (1.7-7.8); p<0.05) and lower limb surgery (OR=2.6 (1.2-
5.3); p<0.05) were significant.

Conclusion

Presence of local factors disrupting the skin barrier and recurrent cellulitis attacks were found as
major risk factors for the development of LLC. Health education on foot hygiene practices,
early identification and treatment of risk factors will reduce the health care burden and
morbidity associated with LLC.
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Background

Occupational stress is a progressing stress which occur due to the responsibilities, conditions,
environment or other pressure of the workplace. The severity of the occupational stress depends
on the individual employee, their role and the company culture. Health sector is one of an
identified stressful occupation. The Doctors, Nurses and other staff members in hospitals may
have face for stressful moments during their occupational period. The medical practice is not
only characterized by an immense level of personal and professional fulfilment, but also with a
lots of work anxiety and psychological distress.

Objective
To assess the prevalence of occupational stress and associated factors among doctors of teaching
hospitals in Galle district.

Methods

Two Hundred five doctors were recruited in Teaching Hospital Karapitiya and Maternal hospital
Mahamodara during two months period of study from 02" of July to the end of August. Data
collection was done by providing a content related validated questionnaire to measure work
stress. This questionnaire includes associated factors like gender, age, marital status, religion,
designation, working station, working experience, working hours, frequency of night shifts, and
engagement of private practice. In our research we categorized the stress level into 3 stages as too
low stress, safe level stress and too high stress. Data entry and analysis was done using Statistical
package for social sciences (SPSS) program, version 20.0.

Results

Out of the 205 doctors, 98 (47.8%) doctors had too little stress. 102 (49.8%) doctors were in the
safe level of stress and the rest of the doctors which was 5 (2.4%) were in the high level of stress
range. There are statistically significant associations with occupational stress and age, gender,
living place, having major life events with a negative impact, designation, having children, less
work experience and frequency of night shifts. Indicated p value is 0.05.

Conclusion
Majority of the doctors which is 49.8% are in the safe level of stress.

Key words
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Background

Rheumatoid arthritis (RA) is a chronic inflammatory disease which leads to reduced life expectancy. Poor
adherence to drug regimens remains a significant barrier to improve clinical and treatment outcomes in RA.

Objectives

To assess the prevalence of adherence to the medication regimen, the prevalence of alternative medication
seeking behaviour and to determine the factors affecting the degree of adherence to the medication regimen
among patients with RA attending rheumatology clinics of Teaching hospital Karapitiya (THK).

Methods

Descriptive cross-sectional study was conducted among 206 patients with RA using consecutive sampling
based on convenience. The Sinhala version of validated Morisky Green Levine medication adherence scale
questionnaire was used to determine the degree of adherence to medication regimen. Data entry and analysis
was done using Statistical package of social sciences (SPSS) programme. Associated factors were assessed
using chi square test.

Results

Among 206 patients attending rheumatology clinics of THK good, medium and low adherence to medication
regimen showed in 59.2%, 34% and 6.8% respectively. Adherence to the medication regimen among patients
with RA was associate with the duration of the disease (x’= 17.57, P= 0.001). None of the other socio-
demographic factors were associated with medication adherence. Feeling uncomfortable, increase frequency,
difficulty in taking medicine, thought of having side effects were associated with drug adherence. The
prevalence of alternative seeking behaviour of the patients with RA attending rheumatology clinics of THK

was 28.1%. Behaviour of seeking alternative medicine was associated with adherence to medication regimen
(x’=7.82,P=0.020).

Conclusion

Prevalence of good adherence to the medication regimen among patients with RA attending rheumatology
clinics of THK is much higher compared to the worldwide prevalence of adherence. Optimal achievement of
appropriate levels of adherence is important to gain the maximum benefit of the medication regimen through
tailored multifaceted interventions.
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Background

Childhood asthma is a major public health problem causing significant morbidity among
children. Home-environmental risk factors are considered as one of main preventable causes
triggering childhood asthma.

Objectives
To assess home-environmental risk factors for childhood asthma among children who arrived at
paediatric care at Teaching Hospital Karapitiya. (THK).

Methods

Hospital based case control study was conducted among 142 children (case: control is 1:1)
attending for paediatric care at THK. Children who managed as asthma during the study period
was defined as a case. Children attending for paediatric care at THK but not having any
respiratory illness were defined as a control. Data was collected using an interviewer
administered questionnaires. Odd ratio (OR) with 95% CI were used to identify household
activities related (Firewood burning, burning incense sticks inside houses, Usage of Hair sprays,
Usage of body spray), household hygiene related (Uncleanness of floor, Dusty condition of roof
and walls, uncleanness of bed covers & pillow covers) and behaviour related (Smoking inside
the house, raising indoor pets with furs, occupations at home which leads to indoor air pollution)
risk factors.

Results

A majority of children had permanent residence and only 9.9% of the sample live in temporary
residence. Hygiene of bed linen (OR=3.34, CI=1.59 - 7.00) and cloths (OR=2.19, CI=1.82-
2.64), having domestic pets with fur (OR= 3.39, CI=1.65 -6.96), sharing bed with pets (OR=
5.55, CI=1.949-15.8), presence of construction site near to residence (OR=3.8, CI=1.55- 9.28),
use of incense sticks (OR=4.59, CI=0.20- 1.01) and mosquito repellent coils (OR =2.85,
CI=1.43- 5.62) inside home and playing with sand (OR 3.68, CI=1.686- 8.056) and with fur
baring animals (OR =8.59, CI=3.285- 22.463) were identified as risk factors while having good
household ventilation system (OR=0.215, CI=0.04 - 1.05) was identified as a protective factor
(OR=0.215,CI=0.04-1.05).

Conclusion

Home-environmental risk factors for childhood asthma is common among study sample. Study
recommended to aware parents to ensure safe home-environment to avoid triggers for bronchial
asthma.
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Background

The World Health Organization defines accidents as an event independent of human will, caused by
an outside force, acting rapidly resulting in bodily or mental injury. Accidents play a major role in
morbidity and mortality among the elderly population. Current world is experiencing a
development in the proportion and size of the elderly population which will also increases the
proportion of accidents among them. This increases the health care expenditure and produces a
negative impact on country's economy as well as the family's economy. Long term hospitalization

economical loss can affect a person's mental health as well. Ultimately it can affect the person's
quality of life. Due to the increase in the older population, this group deserves serious concern and
should be given priority by public health providers as far as injury prevention, medical care of
injuries and rehabilitation are concerned.

Objectives

This study was carried out to determine the patterns, causes and factors associated with injuries due
to accidents, to obtain an overview of different categories of injuries, to identify circumstances and
consequences of injuries in the home environment among the elderly population admitted to
Emergency Treatment Unit of Teaching Hospital Karapitiya.

Methods

A descriptive cross-sectional study was conducted among elderly population (above 60 years old)
attending to Emergency Treatment Unit of Teaching Hospital Karapitiya. Unconscious patients,
patients who cannot communicate or who have no family member available to collect reliable
information were excluded. A sample of 218 was included for the study. The study sample was
interviewed by investigators according to the questionnaire. Data were collected after obtaining a
written informed consent. Data was analyzed using SPSS software version 25.

Results

The most common accident type reported was falls (n=141, 64.7%) followed by injuries due to
RTAs (n=50, 22.9%) and assaults (n=9, 4%). High prevalence in accidents among males (n=123,
56.4%) was observed compared to females (n=95, 43.6%). Most of the accidents were reported in
the 60-69 (n=96, 44.1%) age group while lowest accidents were reported in the age group 80-89
(n=48,22%). In the sample majority of victims were unemployed. Most of the victims were living
with their children (n=150, 68.8%) Most of the accidents due to falls had happened during the
morning while RTAs had happened in the evening. There were significant associations among
vision impairment, hearing impairment, nutritional status, memory impairment and physical
disabilities with injuries due to accidents. They were identified as risk factors. Some patients were
suffering from multiple risk factors.

Conclusion

The study identified common patterns, causes and associations for injuries due to accidents among
elderly. To minimize accidents among elderly, programs to increase the awareness about accidents
and screening programs to detect the risk factors can be conducted among elderly population.
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Background

Chronic Kidney Disease (CKD) is a disease of high prevalence all over the world, which has a
significant impact on Quality of Life (QOL) of affected individuals. Patients with CKD rely on
different coping strategies and support mechanisms to improve their QOL.

Objectives
This study aims to assess the QOL of patients with CKD attending Teaching Hospital, Karapitiya
(THK), in relation to socio-demographic factors, coping practices and availability of support.

Methods

A cross-sectional study was conducted among 225 patients with CKD attending the Nephrology
clinic of THK. Validated Sinhala versions of Kidney Disease Quality of Life-Short Form
(KDQOL-SF™) and Brief-COPE questionnaires were used to assess QOL and coping practices.
An interviewer-administered questionnaire was used to collect data on socio-demographic
characteristics and the availability of support. Data were analysed using SPSS software.

Results

Majority of the patients were males (59.6%), aged above 60 years (60%). Overall QOL was low
(Mean=149.75, SD=46.10) and 50.6% scored below the cut-off for satisfactory QOL. A high
coping score (adaptive: mean=34.7, SD=6.1, maladaptive: mean=29.8, SD=6.0) and a
satisfactory level of physical (84.7%), psychological (88%) and social (88.3%) support was
observed in this sample, however, financial support was not satisfactory in a majority (58.2%).
Associations of QOL with socio-demographic factors, coping practices and level of support
were not statistically significant.

Conclusion

The overall QOL was low among patients with CKD despite having high level of adaptive coping
and psycho-social support. Financial assistance is recommended to support patients in need.
Further research is required to explore the reasons for low QOL.
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Background

Family planning is the practice that helps individuals or couples to avoid unwanted pregnancies,
regulate the interval between pregnancies, and control the time at which births occur in relation
to the age of the mother. Thus, it helps to prevent maternal morbidities and mortalities.

Objective

The study was carried out to assess the utilization of contraceptives and the sociocultural factors
affecting the utilization of contraceptives among women of reproductive age in the Bope-
Poddala MOH area.

Methods

A community-based study was conducted with 374 women aged 25-49 years, of reproductive
age in Bope-Poddala, MOH area. Interviewer-administered and self-administered
questionnaires were used and the study instrument consisted of questions related to the use of
contraceptives, sociodemographic, and cultural factors affecting the utilization and the sources
of knowledge on contraceptives.

Results

Contraceptive usage was 72.9% among the women and the majority were using oral
contraceptive pills (28.6%). The prevalence of long-acting reversible contraceptive methods
usage was 30.1%. The age (x’ = 14.303, p = 0.000), marital status (x’ = 35.906, p=0.000), partner
support (x’ = 125.69, p=0.000), partner's employment status (x’=21.232, p=0.000) and having at
least one child (x* = 20.788, p=0.000), were significantly associated with utilization of
contraceptives in the study population. Educational level and monthly income were not
associated with the use of contraceptives. The Public Health Midwife (PHM) was accessed by
73.1% for information on contraception.

Conclusion

The prevalence of utilization of contraception in the Bope-Podalla area was higher than the
national prevalence. Age, marital status, support from the partner & partner employment, and
having children contribute to the decision to use contraception, and PHMs were the main source
of information. Thus, it is important to train PHMs to provide information comprehensively for
clients to make an informed decision on contraception.
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Background
Chronic wounds (>4 weeks) impose a significant burden on the healthcare system.

Objectives

This study was aimed to assess types of chronic wounds, their complications, related socioeconomical
problems and the preference for limb amputation as a treatment option among the patients of surgical
and medical units in THK.

Methods
A descriptive cross-sectional study was conducted among 350 patients at medical and surgical
units in THK using self- developed, pre-tested, interviewer administered questionnaires.

Results

Mean age of the patients was 58 years. Majority (56%) were males. Commonest type of wounds
was diabetic ulcers (39.1%). Majority (76.57%) of the wounds were complicated. Cellulitis was
the commonest complication (47.1%). Pain was the commonest complain (82.3%). There was
statistically significant association between the presence of wound complications and gender (p=
0.005). There was no significant association between wound complications with age (p=0.380)
and level of education (p=0.740). Over 60% of the participants were willing to undergo limb
amputation as a treatment option. Majority (44.9%) of the patients refused limb amputation due
to fear of being dependent on someone for their daily activities. A logistic regression was
performed to ascertain the effects of age, gender, presence of complications and having pain on
choosing limb amputation as a treatment option. The logistic regression model was statistically
significant, ¥’(4) =27.402, p <.0005. The model explained 3.4% (Nagelkerke R’) of the variance
in choosing limb amputation and correctly classified 61.4% of cases. Females were 1.6 times
more likely to choose limb amputation than males. Age, presence of complications and having
pain have no significance on choosing limb amputation as a treatment option.

Conclusion

Gender of the patient is associated with the presence of complications and choosing limb
amputation as a treatment option. Interventions are needed to alleviate the fear among patients
towards amputation.
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Background

Asthma is the most prevalent chronic disease in the pediatric age group. It influences physical,
emotional and social wellbeing of the child affecting the quality of life of the children affected.
Thus in recent years more focus has been on the quality of life (QOL) in these patients rather
than the duration of these illness.

Objectives

To assess the QOL among patients with asthma aged between age 10-14 years who admit to
pediatric wards and visiting pediatric clinics at Teaching Hospital Karapitiya(THK) and asthma
clinic at Faculty of Medicine, University of Ruhuna (FOM/UOR).

Methods

A cross-sectional study was conducted among all patients with asthma between 10-14 years of
age who admitted to the pediatric wards at THK and attended to the asthma clinic at the
FOM/UOR. Quality of life was assessed according to the Goteborg Quality of Life instrument
under the 3 parameters; physical wellbeing, mental wellbeing and social wellbeing. Chi square
test was used to determine the associations of QOL at 5% significance level. Common symptoms
were assessed using a symptom scale.

Results

Out of 264 respondents, 187(70.8%) were males and 77 (29.1%) were females. On evaluation of
physical wellbeing, mental wellbeing and social wellbeing, 53% had a good mental health,
69.7% had a poor physical wellbeing and 66.7% had a poor social wellbeing. There was no effect
on mental wellbeing of pediatric asthma patients due to asthma. However there was great
influence on social and physical aspects of asthma pediatric patients. Association between
gender and QOL was not significant (p=0.543). There was a significant association with parent's
income (p=0.000) and parents' education (p=0.000) with a negative impact on QOL of pediatric
asthma patients. Sleeping disturbances, shortness of breath, coughing, loss of appetite and loss of
weight, dizziness, impaired concentration, restlessness and back pain were the common
symptoms. There is a significant effect on school absenteeism. There was poor QOL among
pediatric asthma patients (72.7%) due to asthma.

Conclusion
Subjects with clinically verified asthma had a lower health related QOL with a higher prevalence
of respiratory and non-respiratory symptoms and lower scores on the wellbeing scales.
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Background
Although the pruritus during pregnancy may lead to poor quality of life, still it has not been
evaluated adequately in local setting.

Objectives

The aim of'this study was to determine prevalence, severity, quality of life and factors associated
with pruritus among pregnant women attending to antenatal clinic at Teaching Hospital
Mahamodara.

Methods

A cross sectional study was conducted among pregnant women attending to the antenatal clinic
at Teaching Hospital Mahamodara, recruiting every other pregnant woman according to the
registration book which was maintained at the clinic until the total sample o f 275 were obtained.
Sociodemographic data were obtained through interviewer administered questionnaire. Both
severity of pruritus and quality of life data were obtained through self-administered
questionnaire. Severity of itch was assessed using 10 points visual analog scale and quality of life
was assessed by Sinhala validated Dermatology Life Quality Index questionnaire.

Results

Of 275, mean (SD) age was 29 (6) years. Among participants, majority were Sinhalese (88%).
Most of them studied up to secondary educational level (81%) and belong to lower social class
(56%). Their median (IQR) parity was 2 (1-3). Majority belong to third trimester (54%) and 96%
of them have singleton pregnancies. The prevalence of the pruritus was 21.5% and median (IQR)
severity was 3 (2-4). The quality-of-life was affected in 63% and median (IQR) was 3 (1-6).
Presence of pruritus was associated with ethnicity other than Sinhalese (X2 3.64, df 1, p 0.022),
lower social class (X2 3.19,df 1, p 0.046) and trimester (X2 1.51,df 1,p 0.036).

Conclusion

Although the pruritus during pregnancy is rated at a low severity and mild impairment on their
quality of life, detailed evaluation of possible causes and gravity of pruritus needs to be further
evaluated.
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Background

Warfarin is a commonly prescribed oral anticoagulant drug with narrow therapeutic index and
many complications. Therefore, it requires close monitoring and adequate patient education
when used in the outpatient setting and on long term basis.

Objectives
Assess the knowledge and compliance to warfarin therapy among patients treated and followed
up at hematology clinic at Teaching Hospital Karapitiya.

Methods

A descriptive cross-sectional study was conducted among 427 patients, who are treated and
followed up at hematology clinic at Teaching Hospital Karapitiya. All the patients who attend to
the hematology clinic, who are on Warfarin therapy on the day of data collection were selected
using convenience sampling method until the required sample size is achieved. The study used a
self-administered questionnaire which measures knowledge, life style modifications and
compliance to warfarin therapy. Compliance of the medication was assessed using the Morisky
Medication Adherence Scale.

Results

In the sample 69% had good Knowledge about the warfarin therapy and 45% had good
compliance to treatment. A majority of the participants 64% had modified their lifestyle
correctly for the warfarin therapy. Knowledge was related to young age (x2 =20.247,p <0.001)
and level of education (x2=13.418,p =0.004) but not with gender (t=-0.870, p=0.38) and
employment status (x2=2.051, p=0.152). Compliance was associated with employment status
(x2=28.210, p=0.001) but not with level of education (x2=6.053,p=0.109). Patient's compliance
showed strong positive significant correlation with knowledge (r=0.221, p=0.000).

Conclusion

Knowledge and compliance to the warfarin therapy among patients are not adequate.
Compliance correlate with knowledge and therefore increasing knowledge on warfarin therapy
would increase compliance of the patient. Education on therapy should be given to all but special
attention should be paid to older patients.
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Background
Dietary habits and socio-economic status is the foundation for the holistic growth in children.

Objectives
This study was conducted to assess the association of dietary habits and related factors with
growth parameters of children aged less than five years in Bope-Poddala MOH area.

Methods

A cross-sectional study was carried out at the child welfare clinics of Bope-Poddala MOH area.
Consecutive sampling was done to collect data. An interviewer-administered questionnaire was
used to collect data on socio economic and dietary habits. Child health development records
(CHDR) were used to collect data on growth parameters such as weight for age (W/A), height or
length for age (H/A or L/A) and weight for height or length (W/H or W/L). Descriptive statistics
and Chi-square test were used to analyse the data.

Results

The majority of the mothers were Sinhalese (n=332, 91.46%) and the majority were educated up
to G.C.E. O/L (n=205, 56.47%). In the exclusive breastfeeding group (n=114), 89% had
satisfactory W/A (above -2SD), 85% had satisfactory H/A or L/A and 81% had satisfactory W/H
or W/L. Monthly income was significantly associated with W/A (p=0.03) while the level of
education was significantly associated with W/H or W/L (p=0.02). In complementary feeding
group (n=159), 88% had a satisfactory W/A (above -2SD) and 91% had satisfactory W/H.
Monthly income and level of education were not significantly associated with growth
parameters. Intake of non-vegetarian diet was significantly associated with W/A (p=0.03) and
W/H or W/L (p=0.04). In adult-diet group (n=90), 64.4% had satisfactory W/A (above -2SD),
73% had satisfactory H/A and 81% had satisfactory W/H. Monthly income and the level of
education were significantly associated with H/A or L/A (p=0.04) while the dietary habits and
other nutritional parameters were not significantly associated with growth parameters.

Conclusion
Majority of children aged less than five years in this study group has satisfactory level of growth.
Knowledge in meal preparation and its components among mothers should be improved.

Keywords
Dietary habits, growth parameters, children aged less than 5 years, Bope-Poddala MOH area
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Background

Knowledge of menstrual hygiene management is very important for good menstrual hygiene
practices, and it helps to prevent chronic or recurrent infections of the genitourinary system and
other complications such as pelvic inflammatory diseases. It also plays a major role in health
related social issues of the female community. Indirectly good menstrual hygiene practices could
contribute to safer pregnancy and less risk of fetal loss. There is no research evidence on the
knowledge and practices on menstrual hygiene of university undergraduates of Sri Lanka.

Objectives
To assess Knowledge and practices on menstrual hygiene management among female
undergraduates of University of Ruhuna

Methods

Descriptive cross sectional study was conducted among 270 female undergraduates from three
faculties of University of Ruhuna (Faculty of Science, Engineering and Humanities and Social
sciences). Data were collected using a self-administered questionnaire as a Google form. The
questionnaire consisted of socio-demographic data, knowledge on menstruation among
participants and menstrual hygiene practices of participants.

Results

Out of the total sample of 270, majority were students from the Faculty of Science (n=270) and
were studying in the 4" year. Age range of the sample was 10 years. 66.3% had a good knowledge
on menstruation. There was an association between knowledge on menstruation and Faculty of
study (p <0.001). There was no association between practices of menstrual hygiene management
and Faculty of study (p =0.463). There is an association between knowledge on menstruation and
practices of menstrual hygiene management (p <0.000) There is an association between
menstrual hygiene and presence of health care professional in the family (p <0.031).

Conclusion
Most of the female undergraduates have a good knowledge on menstruation and good menstrual

hygiene practices.

Keywords
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