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The emergence of zoonotic diseases, or zoonoses, 
infections transmitted between animals and humans, 
is a growing global concern, particularly in ecologically 
diverse regions such as Borneo. Environmental 
changes, including habitat loss, climate variation, and 
increased human animal contact, often drive these 
diseases, leading to outbreaks that threaten both public 
health and biodiversity. In response, biosurveillance 
has become an essential tool for monitoring and 
managing these risks. Within the One Health 
framework, which emphasises the interconnectedness 
of human, animal, and environmental health, 
biosurveillance involves the systematic tracking 
of diseases across sectors to enable early detection 
and timely response. Understanding how these risks 
manifest in regions like Borneo requires a closer look 
at its ecological history and the evolving pressures on 
its environment.

The rise of the sea levels from the last glacial age has 
separated Sundaland into the island of Borneo isolating 
it from the mainland archipelago.1 This separation 
has led to unique ecological characteristics, with a 
symbiotic relationship between wildlife and human 
populations that has remained relatively balanced for 
centuries.2 However, we have observed that human 
encroachment from anthropogenic factor over the 
years through land-use change such as plantation 
expansion and urban development, have disrupted 
this equilibrium. These environmental changes had 
resulted in increased interactions between humans, 

livestock, and wildlife, resulting in a heightened risk 
of zoonotic disease spillover events.3

The COVID-19 pandemic heightened global 
awareness of pathogen biosurveillance. The public 
now recognises its importance, rather than being 
a concern limited to a small group of public health 
professionals. Numerous sophisticated tools and 
applications (apps) have since been developed 
to detect emerging infections, allowing for rapid 
response and containment. For example, the initial 
framework established by the Global Initiative on 
Sharing Avian In!uenza Data (GISAID) for tracking 
in!uenza mutations was expanded to include Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) genomic data enabling real-time surveillance.4  

However, as the world recovers from the pandemic, 
many of these hard-earned lessons are being 
overlooked, particularly regarding the biosurveillance 
of animal pathogens and zoonotic diseases. We realise 
this gap is especially concerning in resource-poor and 
developing regions where biosurveillance is often 
deprioritised due to limited funding and competing 
public health concerns. The Bornean states of Sabah 
and Sarawak, with their rich biodiversity and growing 
human-wildlife-livestock interactions, present a 
prime example of why sustained investment in One 
Health biosurveillance is essential.  

One of the most well-documented zoonotic diseases 
in Borneo is the simian Plasmodium knowlesi malaria, 
which is a parasitic infection transmitted by the 
Anopheles mosquitoes from macaques.5 The two 
primary reservoirs, Macaca fascicularis and Macaca 
nemestrina, are widespread across Borneo, resulting 
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in a potential increase in the likelihood of human 
exposure.6 Several studies have shown that rural 
communities and villages face a higher risk of simian 
malaria infection.5,7 Interestingly, P. knowlesi accounts 
for the majority of malaria cases reported in Sabah.7 
We "nd that the risk is particularly high in rural areas 
where close interactions with wildlife are common. 
With human settlements continuing to expand into 
previously undisturbed territories, it is apparent that 
the potential for zoonotic transmission will increase 
undoubtedly.7

More recently, surveillance of bats in Sabah and 
Sarawak has identi"ed several novel SARS-like 
coronaviruses. In Sabah, three alpha-coronaviruses 
and two beta-coronaviruses were discovered in 
insectivorous bats from the Madai and Batu Supu 
caves. These caves are popular tourist destinations 
in Sabah known for its breathtaking displays of 
bat and swiftlet colonies.8 Similarly, in Sarawak, 
numerous novel coronaviruses have been identi"ed, 
none of which are closely related to known seasonal, 
epidemic, or pandemic CoVs.9 We believe that these 
cases highlight the potential risks to visitors who may 
come into direct contact with virus-contaminated 
guano (bat droppings), bat urine or through bites and 
scratches. 

Additionally, in 2018, Sabah recorded its "rst 
outbreak of highly pathogenic avian in!uenza 
(HPAI) H5N1 in a commercial poultry farm.1 The 
virus spread rapidly among farms from different 
districts and localities which resulting in the culling 
or death of 30,000 birds within a month.11 Although 
not proven, the wide geographical spread was likely 
due to the smuggling of birds to avoid action from 
the authorities. Fortunately, no human cases were 

reported, although serological analysis detected viral 
antibodies in several individuals, suggesting previous 
zoonotic transmission.12

On the other hand, the neighbouring Bornean state 
of Sarawak remains a hotspot for rabies, accounting 
for 97.99% of cases in Malaysia from 2015 to 2023.13 

The ongoing outbreak has led to 76 human fatalities 
out of 83 con"rmed human rabies cases in Sarawak. 
Controlling the disease remains challenging due to 
persistent rabies infections among free-roaming and 
unvaccinated domestic dogs, which continue to serve 
as the primary reservoirs. Due to the geographical 
location, Sabah, which shares its borders with the 
rabies-endemic regions of Sarawak and Kalimantan, 
has no choice but to intensify its surveillance and 
vaccination programmes to keep the deadly disease 
at bay. It is dif"cult to prevent diseased animals 
from traversing between these borders. Thus, we 
commend the efforts of the Sabah Department 
of Veterinary Services (DVS) for its vigilance on 
border surveillance by expanding vaccination efforts 
and keeping the state rabies-free. However, we 
believe ongoing surveillance is essential since the 
porous borders may make it difficult to fully contain 
the virus among dogs and wildlife. In this regard, the 
close relationships among the various regulatory and 
monitoring agencies in Sabah, Sarawak, Kalimantan 
and Brunei is needed. 

It is also important to consider the role of the 
sylvatic cycle in the maintenance and transmission 
of certain pathogens, such as rabies and dengue virus. 
In addition to domestic animals, rabies can persist in 
wildlife populations, with various species acting as 
maintenance hosts depending on the region. While 
dogs remain the primary concern in Sabah, we cannot 
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ignore the potential role of wild animals such as bats 
and other small carnivores in sustaining the virus. 
Likewise, dengue, though commonly associated 
with urban environments, also exists in a sylvatic 
cycle involving non-human primates and forest-
dwelling mosquitoes. Understanding these cycles 
and the involvement of wildlife hosts is critical for 
comprehensive biosurveillance, especially in regions 
like Borneo where human activities increasingly 
overlap with wildlife habitats.

In addition, novel local strains of the avian Infectious 
Bronchitis Virus (aIBV) and Newcastle Disease 
Virus (NDV) have signi"cantly impacted the poultry 
industry in Sabah,14 rendering existing vaccines 
less effective. Furthermore, new genotypes of Fowl 
Adenovirus (FAdV) have also been detected which 
were previously absent from the state. We have 
also seen many cases of Infectious Bursal Disease 
Virus (IBDV), Chicken Anemic Virus (CAV) and 
other bacterial and parasitic pathogens infecting 
birds. While these pathogens are non-zoonotic, the 
poultry industry plays an important role in ensuring 
food security, and inevitability impacting the local 
economy. 

Beyond terrestrial wildlife, marine species are 
also facing viral threats. Our recent study on 
Mabul Island revealed an increased prevalence of 
"bropapillomatosis, a disease associated with chelonid 
alphaherpesvirus 5 (ChHV5),15 which causes tumor 
growth on the skin, eyes, and internal organs of sea 
turtles. We initially detected green turtles, and new 
evidence shows cross-species infection in hawksbill 
and olive ridley turtles. Molecular and phylogenetic 
analyses were used to con"rm the presence of ChHV5 
even in clinically healthy sea turtles, highlighting the 

virus as an emerging conservation threat. Prolonged 
infected individuals with "bropapillomatosis often do 
not survive without human intervention. Thus, the 
need for surveillance, even in the pristine clear waters 
of Mabul and surrounding islands, is essential for 
conservation purposes of these endangered species.

Another notable disease, the African Swine Fever 
(ASF), has become a signi"cant concern in Sabah. 
Although ASF is not zoonotic and poses no direct 
threat to human health, it has led to high fatality 
rates in wild bearded pigs (Sus barbatus) and backyard 
pigs.16,17 This has led to substantial economic losses 
for local farmers, especially in rural areas. As the 
disease continues to spread across Borneo, urgent 
measures are needed to contain its transmission, 
particularly among wild bearded pigs, which are 
classi"ed as Vulnerable by the International Union 
for Conservation of Nature (IUCN). We also need 
to be cognisant of the fact that the Southeast Asian 
region, which is home to 11 endemic pig species, is 
crucial for biodiversity and faces further ecological 
risks if ASF remains uncontrolled.17

Sabah and its neighbouring states also experience 
a high prevalence of melioidosis, a bacterial 
infection which is caused by the soil-dwelling 
bacterium Burkholderia pseudomallei.18 A nationwide 
serosurveillance study found that Sabah had one of the 
highest seroprevalence rates of B. pseudomallei in the 
country.19 Melioidosis cases have also been reported 
in many non-human primates such as, orangutans, 
pig-tailed macaques, spider monkeys and gibbons.20,21 
This indicates potential human-wildlife transmission 
and consequently highlights a signi"cant public 
health risk from human encroachment into wildlife 
territories.  
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Beyond these zoonotic threats, the Bornean states 
must also address other common infectious diseases. 
For example, the bacterial pathogen Leptospira spp. 
which is commonly carried by rats, is a persistent 
issue due to its transmission through contaminated 
water.22 Similarly, the rodent-borne Bartonella 
pathogen is a major threat and is surprisingly 
found prevalent in urban areas of Sarawak.23 Both 
these rodent-borne pathogens are a major cause of 
concern as they affect both humans and wildlife. 
 
Additionally, in the agricultural sector, livestock, and 
particularly cattle, remain vulnerable to Foot-and-
Mouth Disease Virus (FMDV)24 which poses signi"cant 
economic threat. Meanwhile, rickettsial infections, 
including tick-borne Rickettsia spp. and scrub 
typhus25,26 emerge as growing concerns for both human 
and animal health in Sabah. Parasitic diseases also 
warrant greater attention within the biosurveillance 
framework, particularly toxoplasmosis, caused by 
Toxoplasma gondii. This parasite is known for its ability 
to infect a wide range of animals, including humans, 
and is commonly associated with both domestic and 
wild cat species. However, to date, we have not found 
speci"c evidence of toxoplasmosis in wild felids in 
Sabah, and published data on its prevalence in Borneo 
remains limited. Given the widespread presence of 
felids in both urban and forested environments in 
Sabah, monitoring the prevalence of toxoplasmosis 
could provide valuable insights into environmental 
contamination and public health risks. Identifying 
and using suitable sentinel species, such as rodents or 
certain bird species, could help in tracking the spread 
of T. gondii and other pathogens.

Poaching remains a pressing issue in Sabah as it 
is dif"cult for the small number of enforcement 
of"cers to oversee vast geographical areas. Stricter 
enforcement and tighter control over hunting 
licenses are needed. Furthermore, many have 
observed wildlife bush meat, including those from 
protected species, sold in tamu (local wet markets), 
albeit discretely. These animal meats, potentially 
carrying zoonotic diseases,27 are consumed as 
delicacies or for their purported medicinal properties.  
In this regard, pangolins are of particular concern 
since they are frequently traf"cked for their meat 
and scales. Fortunately, a recent screening of SabahÕs 
pangolins did not detect any zoonotic viruses.28 

However, it is essential to curb illegal poaching and 
wildlife trade to prevent potential public health risks.

The construction of the Pan-Borneo Highway, 
which spans across Sabah and Sarawak, has already 
led to deforestation and fragmentation of forest 
reserves, particularly in ecologically sensitive areas. 
By opening up previously inaccessible regions, the 
highway increases the likelihood of human-wildlife 
interactions, poaching activities, and the spread of 
zoonotic diseases due to greater disturbance of natural 
habitats. Species such as Bornean pygmy elephants 
and wild boar are particularly affected, as their 
habitats are bisected by new road networks, forcing 
them into closer contact with human settlements. 

Looking ahead, further disruption is anticipated 
with the planned relocation of IndonesiaÕs capital 
to Nusantara in East Kalimantan, which is expected 
to cause signi"cant ecological changes to wildlife 
habitats in the island of Borneo. This coupled with 
increasing urbanisation, agricultural expansion, 
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hydropower projects, and ecotourism activities in 
Sabah and Sarawak will pose signi"cant challenges in 
the coming years.29 These large-scale developments are 
expected to intensify human-wildlife con!icts, habitat 
loss and disease spillover.30 We believe addressing 
these challenges requires proactive measures from 
all stakeholders, including strengthened cross-
border collaboration, enhanced biosurveillance, and 
sustainable land-use policies.

Although there are biosurveillance systems in 
place that involve government agencies, academic 
institutions, and "eld monitoring activities, their 
ef"cacy is hampered by issues like inadequate 
"nancing, a lack of coordination, and outdated 
equipment. Increased integration within a One Health 
paradigm may improve the ef"cacy of biosurveillance 
in general. An effective and well-coordinated One 
Health biosurveillance system is necessary to reduce 
the hazards associated with new zoonotic threats.

The following strategies should be prioritised:

Genomic-based Surveillance and Arti!cial 
Intelligence (AI) : Using next-generation sequencing 
technologies, environmental DNA (eDNA) 
monitoring and AI-driven analytics, to monitor new 
infections. 

Education and Community Engagement: Imparting 
knowledge about zoonotic illnesses and dangers 
to local populations including those in the rural 
communities who are most vulnerable. 

Improved enforcement networks to prevent poaching 
and wildlife trade: Strengthening engagements 
between various local governmental enforcement 

agencies and non-governmental organisations 
(NGOs).

Conservation-Based Approaches: Using sustainable 
land-use planning to minimise human-wildlife 
interactions and concurrently safeguard hotspots for 
biodiversity.

Policy Integration and Funding: Promote funding for 
activities incorporating One Health ideas into local 
health policy, agricultural practices and conservation 
strategies.

In conclusion, SabahÕs rich biodiversity coupled 
with human activities through land-use changes 
makes it particularly vulnerable to zoonotic threats. 
We believe the way forward is to strengthen the 
One Health approach by forming strategic alliances 
between different federal and state authorities and 
non-governmental organisations, many of whom are 
"nancially limited. 

We suggest creating an interdisciplinary task force 
comprising public health practitioners, pathologists, 
conservation biologists, molecular geneticists, 
virologists, medical doctors, AI experts and social 
scientists will be vital as we head towards a post-
pandemic era. This task force would facilitate cross-
sector collaboration and harness advancements in 
genomics, arti"cial intelligence, and sustainable 
environmental practices to safeguard both public 
health and biodiversity in Sabah and beyond.

Funding: This research did not receive any speci"c 
grant from funding agencies in the public, commercial, 
or not-for-pro"t sectors. 
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PREDICTORS OF CARIES STATUS

Introduction: Dental caries is a preventable chronic 
disease whereby identi!cation of risk factors will 
facilitate preventive measures. This study aims to 
determine the level of oral health literacy (OHL), 
self-care practices (SCP), salivary parameters and 
ascertain its assocation with caries status amongst the 
undergraduates in IMU University. 

Methods: Levels of OHL (Knowledge-OHL, dental 
services utilisation, and label reading habit) and 
SCP were assessed through a self-administered 
questionnaire. Chairside saliva kits were used to 
measure the salivary parameters whilst clinical 
examination was performed to assess caries status. 
Independent T-test and Analysis of Variance 
(ANOVA) was used to compare differences between 
sex and courses respectively for measures of interest 
(OHL, SCP, salivary parameters, and caries status) 
whereas bivariate correlation with PearsonsÕs 
coef!cient was performed to examine their association 
with caries status.

Results: The participants (n=132) had a mean 
Knowledge-OHL score of 23.75±8.09 with no 
signi!cant difference between sex (females, 
24.01±8.51; males, 23.48 ± 7.69; p=0.15). Dentistry 
students had signi!cantly higher Knowledge-OHL 
score than students of all other courses (p=0.01). 
The mean SCP score was 20.19±3.16 whereas mean 
DMFT was 2.32 ±3.14. All participants had healthy 
saliva parameters. Caries status was signi!cantly 
correlated with Knowledge-OHL score (p=0.02, 
r= -0.18), dental services utilisation (p=0.04, r= -0.15) 
but not with label reading habit (p=0.78, r= 0.03), 
SCP (p=0.30, r=-0.05) and all salivary parameters.

Conclusion: Knowledge-OHL and oral health 
services utilisation are signi!cantly associated with 
oral health status.

Keywords: dental caries, health literacy, oral health, 
saliva, self-care

INTRODUCTION

Dental caries persists as the most common chronic 
infectious disease and has become a costly burden to 
health care services.1 Identifying risk factors such as 
oral health literacy, behavioral and biological factors 
are fundamental to a targeted preventive approach 
to dental caries.1 Risk assessment allows personalised 
care as patients are educated on their individual risk 
factors and appropriate actions to minimise them.1 
A consistent combination of risk factors that provide a 
good predictor to caries risk when applied to different 
populations across different age groups is unavailable 
currently.2 

Oral health literacy is de!ned as the ability to gather, 
process, and understand oral health information 
and services available to make suitable health 
decisions.3 It is a bridge between having knowledge 
and applying that knowledge for better oral health.4 
A higher level of health literacy skill is required 
with the growing availability and complexity of oral 
health information.3 Poor oral health literacy is a 
possible barrier to preventive and health promoting 
approaches with increased dental neglect.5 However, 
educational level alone cannot predict functional oral 
health literacy although it is highly correlated with 
reading level.6
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The most common oral self-care practices are dental 
"ossing and toothbrushing.7 Females are more likely 
to practise better self-care behaviors than males 
because of greater interest in health and greater social 
pressures to be physically attractive.7 They are also 
more receptive to oral health education interventions.7 
Moreover, individuals with higher health literacy are 
better able to comprehend the information provided 
in the health care setting leading to adherence to 
instructions of self-care compared to those with low 
health literacy.8 The practice of good self-care is vital 
among health professionals as patients perceive them 
as role models.9 

Biological factors such as saliva determine caries 
susceptibility. Teeth start to decalcify when the pH 
drops to or below 5 and saliva of individuals with 
active caries have increased Streptococcus mutans 
count.10 Better salivary buffering capacity and an 
increased saliva "ow rate promoting sugar clearance 
are protective against dental caries.10 The objective 
of this study is to identify the level of oral health 
literacy, self-care practices, salivary parameters, and 
caries status of undergraduates in a private Malaysian 
university. Also, we aim to determine correlations 
between oral health literacy, self-care practices, and 
salivary parameters with caries status. 

METHODS

Study design and sample size calculation

This cross-sectional study was conducted at 
IMU University after gaining approval from the 
institutional ethics committee (BDS l1/08(04)201). 
The study population consisted of all 295 students 
registered in Medical, Dentistry, Chiropractic, 

Chinese Medicine and Psychology courses in February 
2011. The calculated sample size required for statistical 
signi!cance was 129 with 95% con!dence level and 
5% margin of error. Assuming a non-response rate of 
20%, 170 participants were randomly selected based 
on proportionate strati!ed random sampling. Consent 
for participation was obtained prior to enrollment to 
the study. Each participant was required to complete 
a self-administered questionnaire, undergo salivary 
investigations with chair side kits and a clinical 
examination to determine their caries status. 

Questionnaire

The questionnaire consisted of three sections. Section 
A contained questions regarding socio-demographic 
details of the participants such as sex, race, course 
of study, and medical status. Meanwhile, the level 
of oral health literacy was gauged by the ability 
of the participants to answer questions regarding 
general dental knowledge, recommended oral health 
practices, !eld-speci!c terminology, dental services 
utilisation, and reading of labels in section B. 
Five multiple choice questions were constructed to 
test the general dental knowledge of which one mark 
was awarded for each correct answer whereas nine 
extended matching questions were created to assess 
knowledge of recommended oral health practices 
of which two marks were awarded for each correct 
answer. Furthermore, four short answer questions 
were made to gauge the understanding of !eld-
speci!c terminology (gingivitis, periodontitis, plaque 
and calculus) with the need for each participant 
to elaborate on its prevention, treatment and risk 
factors. Two marks were allocated for each correct 
answer with a maximum score of 24 marks. Higher 
marks were given to more accurate answers that 
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closely match the marking scheme. These were 
marked independently by two examiners. The marks 
were then compared, and in cases of disagreement, 
the markings were reviewed, and a consensus was 
reached. The sum of marks of the general dental 
knowledge, recommended oral health practices and 
!eld-speci!c terminology questions was the score 
of Knowledge-OHL with a maximum score of 47. 
The participantsÕ self-care practices (SCP) were 
assessed in section C which comprises of eleven 
questions relating to oral hygiene practices and 
utilisation of dental services. More marks were awarded 
for better self-care practices and a maximum score of 
30 was allocated for this section. The questionnaire 
was pre-tested on ten students of various courses from 
different semesters at IMU University with exclusion 
of the study population to assess the reliability and 
validity of the instrument prior to data collection. 
No major changes to the questionnaire were needed 
after the pre-test.

Salivary chair-side kits

GC Asia Saliva Check Buffer Kit and GC Asia 
Saliva Check Mutans Kit were used to measure the 
salivary parameters (GC#Asia#Dental Pte Ltd, Japan). 
Each participant was informed not to smoke, 
consume any food or drink, brush their teeth, or use 
a mouth wash for at least one hour before the test. 
The parameters of resting saliva (hydration rate, 
viscosity, and pH) and stimulated saliva (quantity, 
buffering and Streptococcus mutans count) were 
obtained according to the manufacturerÕs instructions.

Clinical examination

A clinical examination to assess caries status was 
done by one examiner according to the World Health 

Organization (WHO) criteria 1997.11 Intra-examiner 
reliability was assessed by randomly selecting 5% of 
total participants (n=7) and reexamining their caries 
status a fortnight after the !rst examination. 

Statistical analysis

Descriptive statistics were used to explore the 
demographic distribution, oral health literacy, self-
care practices, salivary parameters, and caries status 
characteristics of the participants. Differences 
between means of measures of interest among different 
groups such as sex and course of study was carried out 
using statistical tests appropriate for the type of data 
being analysed (Independent T-test and Analysis of 
Variance (ANOVA) to compare differences in means 
of variables between two or more groups respectively, 
and chi square test of association for categorical 
variables). Association between two measures 
of interest was done with bivariate correlation 
with PearsonsÕs coef!cient. Subsequently, cross 
tabulations# were used for analysing the relationship 
between two or more variables.#The reproducibility of 
the clinical examination was calculated using Kappa 
statistic. SPSS 18.0 (SPSS, Inc, Chicago, IL, USA) 
was used for data analysis. Reported p values were 
two-tailed and p values less than 0.05 were considered 
to indicate statistical signi!cance.

RESULTS

ParticipantsÕ demographics

132 semester two students of which 106 were non-
dental students participated in this study giving a 
response rate of 78% (Table I). There was equal sex 
distribution (males; n=65, females; n=67) and the 
mean age of the participants was 20.3 ± 3.6 years. 
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Majority of the participants were Chinese (80%, 
n=106), followed by Indians (10%, n=13), Malay 
(5%, n=6) and others (5%, n=7). All respondents 

were healthy with no signi!cant medical condition 
that would increase their susceptibility to dental 
caries. 

Table I: Socio-demographic Characteristics of Participants

CHARACTERISTICS NUMBER OF PARTICIPANTS (%)

Course of study  

Medical 85 (64.4)

Dentistry 26 (19.7)

Chiropractic 13 (9.8)

Chinese Medicine 5 (3.8)

Psychology 3 (2.3)

Sex

Male 65 (49.2)

Female 67 (50.8)

Race

Chinese 106 (80.3)

Indian 13 (9.8)

Malay 6 (4.6)

Others 7 (5.3)

Oral health literacy

Knowledge-OHL scores ranged from 9 to 42 with 
a mean of 23.75±8.09. Females (24.01±8.51) had 
better Knowledge-OHL mean scores than males 
(23.48 ± 7.69) but the difference was not statistically 
signi!cant (p=0.15). Mean Knowledge-OHL scores of 
dentistry students (31.04 ± 7.23) were signi!cantly 
higher (p=0.01) than Knowledge-OHL mean scores 
of non-dental participants (21.96± 7.27). The mean 
scores of Knowledge-OHL of each course are shown 

in Table II. Generally, the participants have limited 
knowledge on oral diseases. They were unable to 
clearly de!ne, ascertain the causes and risk of oral 
diseases. However, they understood that good oral 
hygiene and dental visits are important for prevention 
and treatment. Half of the participants (52%, n=69) 
read labels sometimes whereas 22% (n=29) of them 
never read labels when purchasing or using dental 
products. 58% (n=77) of the participants utilised 
dental services appropriately.
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Characteristics Knowledge-OHL p-value SCP p-value DMFT p-value

Mean score
± SD

Mean score
± SD

Mean score
± SD

Course of study

Medical 22.65 ± 7.62 0.010* 19.89 ± 3.16 0.018* 2.16 ± 2.66 0.020*

Dentistry 31.04 ± 7.23 22.00 ± 2.81 1.35 ± 2.08

Chiropractic 20.23 ± 4.87 19.23 ± 3.32 3.38 ± 4.99

Chinese Medicine 15.80 ± 1.30 19.20 ± 1.92 5.60 ± 5.18

Psychology 20.33 ± 7.23 18.67 ± 1.53 5.00 ± 5.57

Sex

Male 23.48 ± 7.69 0.150 19.92 ± 3.44 0.191 1.95 ± 3.1 0.240

Female 24.01 ± 8.51 20.45 ± 2.85 2.67 ± 3.1

Table II: Knowledge-OHL, SCP Scores and DMFT of Participants 

Self-care practices

Females (20.45±2.85) have higher SCP score 
than males (19.92 ± 3.44) but the difference was 
not statistically signi!cant (p=0.19). Meanwhile, 
dentistry students had a signi!cantly higher SCP score 
than non-dental students (p=0.02). The SCP mean 
scores of each course of study are shown in Table II. 
SCP score was signi!cantly correlated to OHL score 
(p=0.00, r=0.38).

Salivary parameters

The salivary parameters of the participants are 
healthy when compared to the values given by the 
manufacturer (Table III). Most participants have 
frothy saliva (71%, n=94) followed by watery (24%, 
n=31) and sticky saliva (5%, n=7). All participants 
showed negative Streptococcus mutans count in their 
saliva. 

Mean score ± SD

Overall (n=132) Females (n=67) Males (n=65) Manufacturer
(Low caries risk)

Resting saliva

a. Hydration rate (seconds) 25.8 ± 10.8 26.8 ± 9.7 24.9 ± 11.9 <30 seconds

b. Resting saliva pH 7.2 ± 0.4 7.1 ± 0.5 7.2 ± 0.4 pH 6.8 - 7.8

Stimulated saliva

a.  Quantity (ml) 7.96 ± 3.51 7.5 ± 3.1 8.5 ± 3.8 >5

b. Buffering (points) 10.28 ± 1.84 10 ± 1.8 10 ± 1.8 10 - 12

Table III: Salivary Parameters of Participants

 * p <0.05 statistically signi!cant.
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Caries status and its association with OHL, SCP 
and salivary parameters

The Kappa for raterÕs agreement of the clinical 
examination was 0.872. The Decayed, Missing and 
Filled Teeth (DMFT) index of the participants ranged 
0 to 18 with a mean of 2.32 ±3.14. Females had a 
higher mean DMFT index (2.67 ±3.1) than males 
(1.95 ± 3.1) but the difference was not statistically 
signi!cant (p=0.24). Dentistry students had the 
lowest mean DMFT and there was a signi!cant 
difference between course of study (p=0.02) (Table 
II). The caries status was signi!cantly correlated with 
Knowledge-OHL score (p=0.02, r=-0.18) and dental 
services utilization (p=0.04, r=-0.15) but not with 
reading of labels (p=0.78, r=0.03), self-care practices 
(p=0.30, r=-0.05) and all salivary parameters.

DISCUSSION

The key !ndings of this study showed that the 
participants have adequate oral health literacy, 
acceptable self-care practices, healthy salivary 
parameters, and low caries status.  The mean DMFT 
of the participants is lower (2.3) than the mean 
DMFT of the national population of 20-24 years old 
(3.4).12 Individuals of this age group are no longer 
under the incremental dental care programme and 
it is up to oneÕs own initiative to visit the dentist. 
Identifying the caries status of university students 
allows prediction for demand and need of health care 
services which are essential determinants of future 
healthcare costs.13 

Dentistry students have signi!cantly higher (p=0.01) 
Knowledge-OHL scores than students of all other 
courses because dental knowledge is a strong predictor of 

oral health literacy.14 However, undergraduates should 
have better health literacy skills as compared to those 
who do not have higher education. It has been shown 
that undergraduates still have dif!culty understanding 
and utilising some medical information.15 Therefore, 
unsuprisingly, the participants scored only 50% of the 
maximum score of 47 (23.75±8.09) for Knowledge-
OHL despite being in the healthcare !eld. This 
!nding substantiates a need to address the existing 
oral health literacy gap because adequate level of oral 
health literacy is needed to allow active engagement 
in treatment option discussions.16 Hence, more efforts 
are required to improve oral health knowledge even 
among dental students and other university students.17 
Use of medical jargons such as Òenamel, periodontitis, 
gingivitisÓ in the questionnaire can attribute to the 
low Knowledge-OHL scores of which this !nding 
clearly shows the need for health care professionals 
to avoid using such terms to improve communication 
with their patients.16 Furthermore, accurate general 
dental knowledge in students who are future health 
care providers is essential because they are involved 
in promoting health education.18 It has been reported 
that medical professionals received little oral health 
content in their curriculum leading to low knowledge 
levels of oral health and con!dence of its application.18 
This is worrying especially since the !rst contact 
with the healthcare provider is usually a medical 
doctor.18 Dental knowledge, awareness and attitudes 
of medical practitioners in India has been shown to 
be satisfactory because a dental posting was included 
in their curriculum.18   

The type of information provided on labels and its 
readability are related to behavior reading in adults.19 
The level of reading labels in this study is similar 
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to other studies which suggest that the average 
undergraduate reads labels sometimes.19 Dentistry 
students have signi!cantly higher (p=0.02) self-care 
practices scores than other students indicating high 
awareness of oral self-care. This is a similar !nding 
to that of a study by Ying and colleagues, in which 
students at a public university in Malaysia who are 
future oral health care providers exhibit good oral 
health behaviors.20 SCP is not correlated with DMFT 
which is also consistent with previous research.21 
Good self-care practices do not necessarily mean 
effective plaque removal in preventing dental caries. 
Meanwhile, all the salivary parameters showed no 
correlation with caries status which supports the 
!ndings from another study.22 This is because healthy 
salivary parameters exhibit large biological variation 
and crossing individual Òthreshold levelÓ rapidly 
would matter more in developing dental caries.22 

Our !ndings are consistent with those of a study in 
Japanese adults where oral health literacy is associated 
with differences in oral health behaviors and clinical 
oral health status.8 However, a limitation of the study 
is that there may be a certain amount of measurement 
error connected to self administered questionnaires 
due to social desirability.23 Additionally, for the SCP 
section, photographs of interdental aids should be 
included to help clarify terminology such as Ôsingle 
tuft toothbrushÕ and Ôirrigation devices,Õ ensuring the 
accuracy of responses. Furthermore, DMFT index 
measures dental professionalsÕ behavior and treatment 
thresholds relating to past signs of dental caries 
and may not be a good indicator of active caries.24 
Since the DMFT index tends to underestimate the 
presence of caries, future studies should consider using 

the International Caries Detection and Assessment 
System (ICDAS), which can detect dental caries at 
an earlier stage, providing a higher sensitivity score.25 
Within the limitations of our study, our !ndings 
indicate that there is a signi!cant association between 
oral health literacy and caries status. Additionally, the 
levels of OHL, SCP and caries status were signi!cantly 
different between course of study. Therefore, efforts 
to impart knowledge and skills to access care by 
developing effective educational programs tailored 
to the !eld of study and increase Òinter-professional 
learningÓ opportunities between courses to heighten 
oral health literacy skills.26 Future studies could 
assess the effectiveness of the changes made to the 
curriculum by reevaluating the OHL scores.

CONCLUSION

The participants were found to have adequate oral 
health literacy, acceptable self-care practices and 
low caries status. There is a signi!cant association 
between oral health literacy and caries status. This 
is suggestive that efforts to impart knowledge and 
skills to access care should thus be part of the ÒOHL 
imperative for better oral healthÓ. 

ACKNOWLEDGEMENT

This study was funded by the IMU University (Project 
ID No. I1/08(04)201) and GC Asia. The author 
would like to relay her gratitude to the late Associate 
Professor Dr Tan Bee Siew who instilled the love of 
research in me and this opportunity to conduct this 
research. 



PREDICTORS OF CARIES STATUS

16

IeJSME 2025 Vol 19 (1): 09-16

REFERENCES

1. Nasseripour M, Hasan A, Chapple L, Chopra A, Cracknell L, 
Maiter Z, et al. An evaluation of the use of caries risk/susceptibility 
assessment in an undergraduate dental curriculum. Frontiers in 
Oral Health 2024: 4: 1290713.

2. Havsed K, HŠnsel G P, Isberg P E, Pigg M, Svensater G, Rohlin 
M, et al. Multivariable prediction models of caries increment: 
A systematic review and critical appraisal. Systematic Reviews 
2023: 12: 202.

3. Service P H, Services H. The invisible barrier: Literacy and its 
relationship with oral health. Journal of Public Health Dentistry 
2005: 65:174-182.

4. Macek M D, Manski M C, Schneiderman M T, Meakin S J, Haynes 
D, Wells W, et al. Knowledge of oral health issues among low-
income baltimore adults: A pilot study. Journal of Dental Hygiene 
2011:85:49-56.

5. Safari-Moradabadi A, Rakhshanderou S, Ramezankhani A, 
Ghaffari M. Explaining the concept of oral health literacy: 
Findings from an exploratory study. Community Dentistry and 
Oral Epidemiology 2022: 50:106-114.

6. Reardon G T. Low oral health literacy: An elusive dream or 
dentistry′s target for advocacy. Compendium 2010: 31:184-189.

7. Rajeh M T. Gender Differences in Oral Health Knowledge 
and Practices Among Adults in Jeddah, Saudi Arabia. Clinical 
Cosmetic and Investigational Dentistry 2022: 4: 235-244. 

8. Ueno M, Takeuchi S, Oshiro A, Kawaguchi Y. Relationship 
between oral health literacy and oral health behaviors and clinical 
status in Japanese adults. Journal of Dental Sciences 2013: 8:170Ð
176. 

9. Krasniqi L, Boyd L D, Giblin-Scanlon L, Vineyard J. Self-Care 
Practices of Dental Hygiene Students. Journal of Dental Hygiene 
2021:95:76-83.

10. Singh S, Sharma A, Sood P B, Sood A, Zaidi I, Sinha A. 
Saliva as a prediction tool for dental caries: An in vivo study. 
Journal of Oral Biology and Craniofacial Research 2015:1:59-64.

11. World Health Organization. Oral health surveys: Basic methods. 
5th edn. Geneva: World Health Organization. 2013.

12. Ministry of Health. National Oral Health Survey of Adults 2010.

13. Akar G C, Uluer H, Ozmutaf N M, Ozgur Z, Gokce B. 
An assessment of oral health status and dental plaque of non-
dental school students in Turkey. Acta Stomatologica Croatica: 
International Journal of Oral Sciences and Dental Medicine 2010: 
44 :26-33.

14. Bell K P, Phillips C, Paquette D W, Offenbacher S, 
Wilder R S. Dental hygienistsÕ knowledge and opinions of oral‐
systemic connections: Implications for education. Journal of 
Dental Education 2012: 76: 682-694.

15. Ickes M J, Cottrell R. Health literacy in college students. Journal 
of American College Health 2010: 58 :491-498.

16. Firmino R T, Ferreira F M, Paiva S M, Granville-Garcia A F, 
Fraiz F C, Martins C C. Oral health literacy and associated oral 
conditions: A systematic review. The Journal of the American 
Dental Association 2017:148:604-613.

17. Al-Ansari J, Honkala E, Honkala S. Oral health knowledge and 
behavior among male health sciences college students in Kuwait. 
BMC Oral Health 2003: 3:1-6.

18. Srinidhi S, Ingle N A, Chaly P E, Reddy C. Dental awareness and 
attitudes among medical practitioners in Chennai. Journal of Oral 
Health and Community Dentistry 2011:5:73-78.

19. Graham D J, Laska M N. Nutrition label use partially mediates the 
relationship between attitude toward healthy eating and overall 
dietary quality among college students. Journal of the Academy of 
Nutrition and Dietetics 2012:112:414-418. 

20. Ying N Y, Ming L S, Mohd-Said S, Yusof N, Mohd-Dom T N. 
Oral health literacy and behaviour of health sciences university 
students. Journal of Dentistry Indonesia 2015: 22:56-62.

21. Ur Rehman M M, Mahmood N, Ur Rehman B. The relationship of 
caries with oral hygiene status and extra-oral risk factors. Journal 
of Ayub Medical College Abbottabad 2008:20:103-108.

22. Gabris K, Nagy G, Madlena M, DŽnes Z S, Marton S, 
Keszthelyi G, Banoczy J. Associations between microbiological 
and salivary caries activity tests and caries experience in 
Hungarian adolescents. Caries Research 1999: 33:191-195.

23. Sharda A J, Shetty S. A comparative study of oral health 
knowledge, attitude and behaviour of non‐medical, para‐
medical and medical students in Udaipur city, Rajasthan, India. 
International Journal of Dental Hygiene 2010: 8:101-109.

24. Kitasako Y, Burrow M F, Stacey M, Huq L, Reynolds E C, 
Tagami J. Comparative analysis of three commercial saliva testing 
kits with a standard saliva buffering test. Australian Dental 
Journal 2008:53:140-144.

25. Coelho M A. ICDAS and dmft/DMFT. Sensitivity and speci!city, 
the importance of the index used: A systematic review. Journal of 
Dentistry & Public Health 2020:11:176-187.

26. Jaafar A, A B Malik N, AL-Kadhim A H. Oral health literacy 
and oral health status among undergraduate University students. 
Journal of Clinical and Health Sciences 2021:6:13-22.



17

IeJSME 2025 Vol 19 (1): 17-31

Psychology Department, IMU University, Kuala Lumpur, Malaysia

Corresponding author:
Dr Farah Nabila Lubis
Psychology Department, IMU University, Kuala Lumpur, Malaysia
E-mail: farahnabilalubis@gmail.com

Quantitative Analysis of Creative Self-EfÞcacy
amongst University Students in Malaysia 
Farah Nabila Lubis and Joshua Joo Hou Ng

CREATIVE SELF-EFFICACY IN MALAYSIAN STUDENTS

Objective: One key factor found to be related to 
creativity is creative self-efficacy. Creative self-
efficacy (CSE) refers to one’s own conviction in their 
own ability to produce creative work effectively. The 
study aims to explore on the predictive values of time 
management and reading habit on CSE, as well as on 
the significant difference between gender and CSE. 

Method: This study (n = 313) is a cross-sectional 
survey design. The inclusion criteria for the 
participants are full-time university students studying 
in Malaysia and aged between 18-25 years old. Data 
collected was analysed by linear regression, multiple 
linear regression and independent sample t-test.

Results: Reading habit is a significant positive 
predictor of CSE. Both daily planning and confidence 
in long-range planning in time management are 
significant positive predictors of CSE. However, there 
is no significant difference between gender in terms of 
male and female and CSE. 

Conclusion: This study provided evidence on the 
role of reading habits and time management on 
creative self-efficacy amongst undergraduate student 
in Malaysia.

Keywords: creative self-efficacy; gender; reading habit; 
time management; emerging adulthood stage; university 
students

Introduction

Creativity is considered as vital for success amongst 
various occupations (Ritter & Mostert, 2017). 

Production of innovative ideas drives progress in 
a society. This promotes creativity inclusion in 
various activities and research by most educational 
policies (Hilal, et al, 2013). One key factor found 
to be related to creativity is creative self-efficacy. 
Creative self-efficacy refers to one’s conviction 
in their own capacity to produce creative work 
effectively (Tierney & Farmer, 2002). Creative self-
efficacy plays a role in shaping individuals’ creativity 
and tendency to be involved in creative performance 
(Beghetto & Karwowski, 2017). Khan and colleagues 
(2023) stated creative self-efficacy plays the role as a 
mediator between innovative work behavior and self-
leadership. This indicates the significance of creative 
self-efficacy in creativity, which is expressed through 
creative performance as well as innovative behaviour.

Factors related to creative self-efficacy have been 
studied in the past, such as gender, reading habits 
and time management, which will be dissected 
further in this study. However, there is limited 
amount of research regarding the relationship 
between gender and creative self-efficacy, and the 
results have been inconclusive (He & Wong, 2021). 
Heang and colleagues (2019) stated that one of the 
problems encountered by fresh graduates is lack of 
time management skills. Next, reading habits bring 
many advantages to individuals especially university 
students (Hassan Mohammed, et al, 2019). However, 
the rate of reading habits amongst university students 
in Malaysia is still very low, in which they only read 
two books per year on average (Hassan Mohammed, 
et al, 2019). Eighty percent of university students in 
Malaysia are reluctant readers, as they have the ability 
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to read but choose not to read (Hassan Mohammed, 
et al, 2019). Barriers to creativity in Malaysia are still 
prevalent, especially amongst university students 
in which a study indicated that one of the most 
challenging creativity barriers to be handled by 
Malaysian undergraduate students is barriers related 
to self-concept (Hilal, et al, 2013).   This is related 
to creative self-efficacy, as it is a part of identity 
in self, which heightens the need to examine this 
aspect amongst university students. Especially in the 
Malaysian context, research concerning creative self-
efficacy in Malaysia amongst university students is 
scarce. 

Gender and Creative Self-Ef!cacy

Past research has found significant differences 
between gender on creative self-efficacy. Brockhus 
and colleagues (2014) found a significant association 
between gender and creative self-efficacy where the 
correlation coefficient of creative self-efficacy is higher 
in males than females. This indicates males having 
higher creative self-efficacy compared to females 
(Brockhus, et al, 2014). According to Beghetto (2006), 
superiority in creative self-efficacy was indicated by 
female students compared to male students. This 
might be due to support from the academics on creative 
behaviour through open expression of creative ideas 
(Soki!,  et al, 2021). Unexpectedly, Aldhamit, Albdour 
and Alshraideh (2020) implicated that no significant 
gender differences were found in creative self-efficacy. 
This might be due to the effect of the emancipation 
of women across the time in which gender differences 
in creativity are decreasing significantly (Soki!,  
et al, 2021). Malaysia is a patriarchal society, but many 
private universities emphasise on gender equality. 
Due to the differences found in association between 

gender and creative self-efficacy, there is a need to 
examine these two aspects. 

Reading Habit and Creative Self-Ef!cacy

Mahato (2016) explained the relationship of 
reading and aspects of self in which the formation of 
personality and self can be enhanced through reading. 
Regular and systematic reading leads to emotional 
refinement, intellect sharpening and perspective 
provision for an individual’s living (Mahato, 2016). 
Creativity is always perceived as a novel response, 
considering its association with original ideas created. 
However, according to Sternberg (2007), creativity 
is a habit that occurs due to habitual responses to 
problem-solving in novel ways instead of reckless 
response. Reading itself is crucial to problem solving 
as it requires individuals to draw inferences and 
weigh the importance of ideas and meanings (Palani, 
2012). Thus, forming a habit in reading might 
promote creativity, as it trains individuals to tackle 
tasks in innovative ways. Furthermore, Wang (2012) 
discovered that a significant and positive association 
existed between habitual reading and creative ability. 
This provides a different perspective on creativity 
formation in individuals through habit.

Time Management and Creative Self-Ef!cacy

Time management has been evidenced in past 
research as playing an important role in creativity. 
An experiment carried out in a workplace setting 
in the United States indicated that an incubation 
process through adequate time should be provided to 
individuals in order to be able to solve a task creatively 
(Shin & Grant, 2021). Adequate time provides 
flexibility to restructure the problem and activate new 
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knowledge consciously and subconsciously (Shin & 
Grant, 2021). 

Creativity involves the attainment of novel ideas 
in which time management behaviours such as 
planning play a crucial role (Darini & Moshiri, 
2011). Job control which includes time management 
behaviours such as managing a work schedule helps 
undergraduates to improve in their own self-efficacy 
in creative performance. As workers are given higher 
freedom to assign resources based on their particular 
needs, ways to perform work with higher effectivity 
would be discovered (Du, et al, 2018). Through 
this discovery, workers would gain a higher sense 
of confidence and competence as well as mastery 
which serves to promote their creativity (Du, et al, 
2018). However, most of the studies mentioned above 
circulated in an organisational context. Hence, there 
is a need to examine this in the university context 
among undergraduate students. 

Emerging Adulthood Stage in Creative Self-Ef!cacy

Individuals aged between 18-25 years are in the 
emerging adulthood stage, which is marked by 
exploration of identity and self-focus (Arnett, 
2000). This is in relation to the participants of this 
study who are current undergraduate university 
students. In terms of creativity in relation to the 
emerging adulthood stage, similarity existed between 
key thinking processes comprised in creativity and 
identity formation. The key thinking processes 
involved are divergent thinking, which involves 
expanding various solutions in creative thinking 
and convergent-integrative thinking, which 
involves integrating existing elements in new and 
innovative ways (Barbot, et al, 2016). The Malaysian 

education system had tried to incorporate higher-
order thinking skills, which include divergent 
thinking and convergent-integrative thinking, in 
Malaysian universities (Jerome, et al, 2017). However, 
implementing this in a tertiary context had been found 
to be difficult due to a lack of awareness, knowledge 
and readiness indicated by students, lecturers and 
administrators as well (Jerome, et al, 2017; Wilson 
& Narasuman, 2020). This implies the necessity to 
further explore creative self-efficacy, which is a vital 
aspect of creativity amongst Malaysian undergraduate 
university students who are in the emerging adulthood 
stage.

Hypotheses:

H01: There is a significant difference in creative self- 
 efficacy between male and female

H02: Reading habit is a significant predictor of   
 creative self-efficacy

H03: Daily planning in time management is a   
 significant predictor of creative self- efficacy

H04: Confidence in long-range planning in time  
 management is a significant predictor of   
 creative self-efficacy

Method

Participants 

Convenient and purposive sampling methods 
were employed in this study (Andrade, 2021). The 
inclusion criteria for the participants were full-
time undergraduate university students studying in 
Malaysia and aged between 18-25 years old. The 
exclusion criteria for the participants were part-time 
undergraduate university students, college students 
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and full-time undergraduate university students who 
were working part-time jobs at the same time to reduce 
confounding factors such as workload variability. 
Recruitment of the participants was through dual-
mode data collection: (1) face-to-face data collection 
in several universities in Malaysia, such as IMU 
University, Universiti Malaya, and Unversiti Tun 
Abdul Razak; and (2) online platforms such as 
WhatsApp and Microsoft Teams. The sample size 
was determined based on considerations of statistical 
power. An a-priori analysis was performed using 
G*Power to determine the appropriate sample size 
needed for this study. Results indicated the required 
sample size to achieve 80% power for detecting a 

medium effect was 193 (Cohen’s r = 0.2). 

Materials and Procedure

This study utilised a quantitative research method 
with a cross-sectional survey design on three 
independent variables (gender, reading habit and time 
management) and one dependent variable (creative 
self-efficacy). The study examined the significant 
difference between gender and creative self-efficacy 
and the predictive values of reading habit and time 
management on creative self-efficacy. Refer to 
Figure I for the conceptual framework of the study.

Independent Variables Dependent Variable

Gender

Reading Habit Creative Self-Ef!cacy

Time Management

¥ Daily Planning

¥ Con!dence in
   Long-Term Planning

Figure I. Conceptual Framework of the Present Study

Demographic Questionnaire

Demographic sheet was to obtain the participants’ gender, age, ethnicity and job status details as a form of 
descriptive data.
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Self-Report Habit Index for Reading (SRHI-R)

The 10-item Self-Report Habit Index for Reading scale 
(SRHI-R; Schmidt & Retelsdorf, 2016) was employed 
to measure the reading habits of the individuals 
through automaticity, behavioural frequency and 
identity expression in reading. The measure was self-
reported in the form of a 5-point Likert scale ranging 
from 1 “totally disagree” to 5 “totally agree”. A sample 
item was “Reading in my spare time is something I 
do frequently.” This scale had a Cronbach’s alpha of 
0.96 which indicated a good internal reliability. Good 
external validity was indicated through this scale as 
well. 

Time Management Questionnaire (TMQ)

The 14-item Time Management Questionnaire 
(TMQ) (Trueman & Hartley, 1995) was utilised to 
measure the time management of the individuals 
through two sub-scales, which were daily planning 
and confidence in long-term planning. The Daily 
Planning subscale had 5 items and a Cronbach’s 
alpha of 0.85, whereas the Confidence in Long-Term 
Planning subscale had 9 items and a Cronbach’s 
alpha of 0.71. A sample item from the Daily Planning 
subscale was “Do you make a list of the things you 
have to do each day?”, whereas a sample item from the 
Confidence in Long-Term Planning subscale was “Do 
you set and honor priorities?”

The questionnaire had five response categories 
which were  “Always”, “Frequently”, “Sometimes”, 
“Infrequently” and “Never” where “Never” is scored 
as 1 and “Always” is scored as 5 for all items except 
for items 8, 9, 11 and 13 from the Confidence in 
Long-Term Planning subscale, in which the scale was 

reversed. A sample item of the reverse-coded item was 
“Do you continue unprofitable routines or activities?” 
A higher score indicated a more positive attempt at 
managing time. This questionnaire indicated good 
construct validity in which all items except for items 
8, 11, and 13 had acceptable factor loads through the 
confirmatory factor analysis test (Sevari, et al, 2009).

Creative Self-Ef!cacy Scale (CSE Scale)

Creative Self-Efficacy Scale (CSE Scale) (Karwowaki, 
et al, 2018) measured one’s belief in their own ability 
in creative problem solving or creative thinking. This 
scale consisted of six items in which each item had five 
response categories such as “Definitely yes”, “Probably 
yes”, “Possibly”, “Probably not” and “Definitely not” 
in which it ranges from the score of 1 for “Definitely 
not” to the score of 5 for “Definitely yes”. A sample 
item is “I am good at proposing original solutions to 
problems”. This scale had a Cronbach’s alpha of 0.80 
which showed good internal reliability. Psychometric 
analyses results indicated that the scale had acceptable 
factorial and discriminant validity (Shaw, et al, 2021). 
In addition, this scale indicated good construct 
validity in which significant correlation between 
scores from the new scale and scores from creativity 
abilities and a divergent thinking task exists (Shaw, 
et al, 2021). 

Procedures 

Initially, approval was sought from the Ethics 
Committee of IMU University. Then, a collection 
of data was conducted through face-to-face methods 
as well as through online platforms. For both modes 
of data collection, participants were given the survey 
link in which Google Forms was set up. In the next 
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step, participants were required to read the Study 
Information Sheet and fill out the informed consent 
form. The survey took approximately five minutes 
to be completed. Participants filled in demographic 
information, the Self-Report Habit Index for Reading 
scale (SRHI-R), Time Management Questionnaire 
(TMQ) and Creative Self-Efficacy Scale (CSE Scale). 
Participants were excluded from the data analysis if 
study criteria were not met or withdrawal action was 
taken by the participants. Data collection period was 
between July 2023 to October 2023. No remuneration 
was given to participants. 

Data Analysis

Collected data was cleaned and analysed in accordance 
with the hypotheses by employing IBM SPSS version 
26.0.  Demographic variables were analysed through 
descriptive analysis. Then, normality of the data was 
tested by the Kolmogorov-Smirnov test. Based on the 
alternative hypotheses, the significance level is set at 
0.05. In case of outliers or missing values detected, 
data cleaning was conducted. In accordance with 
the formulated hypotheses, two different statistical 
analysis were employed to analyse the data collected. 
Firstly, an independent sampled t-test was used to 
analyse the significant difference of gender towards 
creative self-efficacy. Secondly, linear regression and 

multiple linear regression were used to analyze the 
predictive value of the independent variables towards 
the dependent variable. 

Results

The number of samples collected was 370 participants. 
However, 57 participants were excluded due to 
unfulfilled criteria. Hence, the final sample was 
313 participants with 82 males and 231 females. 
Outliers are identified through stem-and-leaf plot 
and histogram before conducting inferential analyses. 
Identified outliers are excluded from the data set 
through the deletion method in SPSS. Table II shows 
Kolmogorov-Smirnov normality tests, skewness and 
kurtosis. Based on Table II, the significance level for all 
the scales is below 0.05. Thus, the data is not normally 
distributed. However, the skewness of reading habit, 
daily planning in time management, confidence in 
long-term planning in time management and creative 
self-efficacy are .127, -.186, .062 and .329 respectively, 
which are lesser than the skewness tolerance value 
by Kline (1998) which is significant at +/- 2.00. In 
addition, despite Kolmogorov-Smirnov tests showing 
non-normal distributions, reliable results could be 
generated using parametric analysis as the sample size 
is more than 100 observations (Frost, 2019).
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DEMOGRAPHIC VARIABLES n % M SD

Gender     
Male 82 26.2   
Female 231 73.8   

Ethnicity     
Malay 97 31   
Chinese 166 53   
Indian 32 10.2   
Others 18 5.8   

Age   20.8 1.4
18 10 3.2   
19 43 13.7   
20 105 33.5   
21 74 23.6   
22 46 14.7   
23 21 6.7   
24 7 2.2   
25 7 2.2   

Programme of Study

Psychology 40 12.8
Medicine 64 20.4
Arts Studies 6 1.9
Technology 3 1.0
Chemistry 17 5.4
Education 10 3.2
Asian Studies 9 2.9
Social Sciences 9 2.9
English Language & Literature 13 4.2
Business Studies 4 1.3
Chiropractic 18 5.8
Dentistry 14 4.5
Management 3 1.0
Media Studies 4 1.3
Biological Science 24 7.7
Nursing 1 0.3
Dietetics and Nutrition 20 6.4
Pharmacy 11 3.5
Engineering 4 1.3
Mathematics 5 1.6
Chinese Medicine 7 2.2
Computer Science 5 1.6
Digital Health 1 0.3
Economics 7 2.2
Not Stated 14 4.5

Table I. Demographic Variables of Participants in the Present Study (n = 313)



CREATIVE SELF-EFFICACY IN MALAYSIAN STUDENTS

24

IeJSME 2025 Vol 19 (1): 17-31

Scale Kolmogorov-Smirnov

Statistic df Sig. Skewness Kurtosis

Total Reading Habit .052 313 .042 .127 -.814

Total Daily Planning .063 313 .004 -.186 -.585

Total Confidence in Long-Term Planning .071 313 <.001 .062 .148

Total Creative Self-Efficacy .110 313 <.001 .329 -.396

Table II. Kolmogorov-Smirnov Normality Tests, Skewness and Kurtosis (N=313)

Is there a signi!cant difference between male and 
female in creative self-ef!cacy?

An independent-sample t-test was utilised to analyse 
the significant differences of male and female 
participants towards creative self-efficacy. There 
is no significant difference in creative self-efficacy 
between male (M = 20.50, SD = 4.31) and female 
(M = 20.36, SD = 4.14), t (311) = .253, p = .800 
(refer Figure III). Hence, Hypothesis 1 which states 
that there is a significant difference between gender 
and creative self-efficacy is rejected.

Is reading habit a signi!cant predictor of creative 
self-ef!cacy?

Using linear regression analysis, the model significantly 
predicts creative self-efficacy, with F (1, 311) = 28.00, 
p < 0.001. The R2 = 0.083, thus reading habit variable 
in the model explain 8.3 % of the variance in creative 
self-efficacy. Reading habit significantly predicts 
creative self-efficacy, B =.109, SE = .021, t (311) = 
5.29, p <.001. Hence, Hypothesis 2 which states that 
reading habit is a significant predictor of creative self-
efficacy is accepted.

Is daily planning in time management a signi!cant 
predictor of creative self-ef!cacy?

Using linear regression analysis, the model significantly 
predicts creative self-efficacy, with F (1, 311) = 18.88, 
p < 0.001. The R2 = 0.057, thus daily planning variable 
in the model explains 5.7% of the variance in creative 
self-efficacy. Daily planning significantly predicts 
creative self-efficacy, B =.197, SE = .045, t (311) = 
4.35, p <.001. Hence, Hypothesis 3 which states that 
daily planning in time management is a significant 
predictor of creative self-efficacy is accepted.

Is con!dence in long-term planning in time 
management a signi!cant predictor of creative self-
ef!cacy?

Using standard linear regression analysis, the model 
significantly predicts creative self-efficacy, with 
F (1, 311) = 26.98, p < 0.001. The R2 = 0.080, thus 
confidence in long-term planning variable in the 
model explain 8% of the variance in creative self-
efficacy.
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Confidence in long-term planning significantly 
predicts creative self-efficacy, B = .270, SE = .052, 
t (311) = 5.19, p <.001. Hence, Hypothesis 4 which 
states that confidence in long-term planning in time 
management is a significant predictor of creative self-
efficacy is accepted.

Reading Habit, Daily Planning in Time Management 
and Con!dence in Long-Term Planning in Time 
Management are Signi!cant Predictors of Creative 
Self-Ef!cacy

As significant predictions were found between 
reading habit and creative self-efficacy, daily planning 
in time management and creative self-efficacy, as 
well as confidence in long-term planning in time 
management and creative self-efficacy, exploratory 
analyses were carried out to analyse the predictive 
value of reading habit and daily planning in time 
management and confidence in long-term planning 
in time management as a three-factor model towards 
creative self-efficacy. 

Using standard multiple regression analyses, the 
model significantly predicts creative self-efficacy, with 
F (3, 309) = 18.31, p < 0.001. The R2 = 0.151, thus all 
variables in the model together explain 15.1% of the 
variance in creative self-efficacy. All three predictors 
are significantly regressed on the DV creative self-
efficacy (CSE). Reading habit significantly predicts 
CSE B = .089, SE = .020, t (311) = 4.34, p <.001. 
Daily planning in time management significantly 
predicts CSE, B = .096, SE = .048, t (311) = 2.01, 
p = .045. Confidence in long-term planning in time 
management significantly predicts CSE, B = .190, 
SE = .055, t (311) = 3.47, p <.001.

Discussion

This study aims to determine whether reading habits, 
daily planning and confidence in long-term planning 
in time management predict creative self-efficacy 
amongst undergraduate students in Malaysia, as well 
as to explore the differences between male and female 
undergraduates in creative self-efficacy. The present 
study found that reading habit, daily planning in time 
management and confidence in long-term planning 
in time management are significant predictors of 
creative self-efficacy. However, this study found that 
there is no significant difference between males and 
females in creative self-efficacy. 

The findings of this study provide empirical support 
for previous research findings, where reading habit 
is a significant predictor of creative self-efficacy 
(Wang, 2012; Yanti, 2018). This is due to the role 
of reading habit in helping individuals, particularly 
undergraduates in Malaysia, to discover efficient 
ways to solve problems. Reading habit helps in the 
formation of self through sharpening the individuals’ 
intellect and refining emotions (Mahato, 2016).  
Reading plays a significant role in adapting to the 
rapidly changing world by fostering skills such 
as thinking, valuing, adaptability and creativity 
(Le, et al, 2019). Reading habit also leads to stronger 
creative role identity which promotes creative self-
efficacy. According to Mar and colleagues (2009), 
reading habit enhances openness to experience trait. 
Openness to experience trait itself is associated 
with high intrinsic motivation (Tan, et al, 2019). 
Following that, higher intrinsic motivation intensified 
creativity-related activities engagement which 
enhanced self-rated creativity that is referred to as 



CREATIVE SELF-EFFICACY IN MALAYSIAN STUDENTS

26

IeJSME 2025 Vol 19 (1): 17-31

creative role identity (Tan, et al, 2019).  Furthermore, 
a positive association has been found previously 
between creative role identity and creative self-
efficacy (Tierney & Farmer, 2011). Hence, this shows 
that reading habit plays a significant role in enhancing 
one’s creative self-efficacy amongst undergraduate 
students in Malaysia. 

Daily planning in time management is a significant 
factor predicting creative self-efficacy, which is in 
line with past findings by Darini and Moshiri (2011) 
and Liu and colleagues (2023). Implementation of 
daily planning behaviours produces long-lasting habit 
in individuals’ lives particularly the undergraduate 
students in Malaysia. Malaysian universities have 
their own academic standards to be followed by the 
students. For instance, the amount of assignments 
and the quality of the work considering the nearby 
deadlines. Hence, undergraduate students are required 
to commit to this particular standard through daily 
planning behaviours. As undergraduate students are 
given autonomy through time control to complete 
tasks, sense of competence, mastery and confidence 
are enhanced which leads to innovative behaviour 
related to creativity (Zhao, et al, 2022). Hence, this 
indicates that daily planning is vital in enhancing 
one’s creative self-efficacy amongst undergraduate 
students in Malaysia.  

The findings of this study provide empirical support 
for previous research findings, where confidence 
in long-term planning in time management is a 
significant predictor of creative self-efficacy (Darini 
& Moshiri, 2011; Zarbakhsh, et al, 2015). Confidence 
in long-term planning requires individuals to perceive 
the significance of their work in order to promote 

creative self-efficacy. Long-term planning behaviours 
involve task prioritization process which indicates 
the importance of tasks. Hence, perceived work 
significance in Malaysian undergraduate students 
improves creative self-efficacy (Christensen-Salem, 
et al, 2021).

Confidence in long-term planning requires 
undergraduate students in Malaysia to acquire the 
ability to withstand challenges. Long-term planning 
is a challenge for undergraduate students in Malaysia 
as obstacles may hinder this process (Jailani, et al, 
2020). Obstacles may come from adjustment to the 
changing academics system, financial struggle and 
family or peer issues (Jailani, et al, 2020). Compulsory 
requirements set by Malaysian universities may lead 
to habit formation amongst undergraduate students as 
these requirements reinforce critical thinking ability 
which heightens creative self-efficacy. As students 
are highly exposed to critical thinking solutions, 
their openness to challenges increases and this leads 
to a stronger creative self-concept (Álvarez-Huerta, 
et al, 2022). Critical thinking solutions lead to the 
development of confidence and competence amongst 
Malaysian undergraduates (Egan, 2019). This is due 
to goal-setting and planning, decision-making and 
self-regulation skills which are enhanced through 
critical thinking solutions (Egan, 2019). 

The findings of this study provide empirical support 
for previous research findings, where no significant 
difference exists between male and female in terms of 
creative self-efficacy (Aldhamit, et al, 2020; Hashim, 
et al, 2022). Equal access to education in terms of 
gender in Malaysia might account for this finding. In 
2021, the Malaysia Gender Gap Index (MGGI) scored 
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0.707 where in terms of educational attainment, 
women’s achievement has surpassed men’s sub-index 
with a score of 1.060 (The Star, 2023). A score with 
the value of 1.0 indicates achievement of equality of 
men and women where both men and women acquire 
equal access to education (The Star, 2023). 

The current findings are in line with the previous 
findings (Darini & Moshiri, 2011; Wang 2012). 
Prolonged activities involved under reading habit, 
daily planning in time management and confidence 
in long-term planning in time management require 
high persistence, which promote creative self-efficacy 
within individuals. This is in line with a theory that 
stated, “innovativeness requires an unshakable sense 
of efficacy to persist in creative endeavours when they 
demand a prolonged, investment of time and effort”. 
(Bandura, 1997, p.239)

Consistent reading habit may lead to individuals 
becoming more organised in managing time. 
Consistency in this activity may enhance creative 
self-efficacy. A study discovered that belief in 
creativity must be followed by habitual actions that 
develop creativity (Hokanson & McCluske, 2016). 
Furthermore, habitual actions are less repetitive 
than perceived as uncertainty is included in it and 
this leads to the importance of habitual actions 
in a creative process (Ross & Gl�Åveanu, 2023). 
A study found one aspect of habit, persistence, as 
one of the predictors of creative personality (Gablan 
& Abdelaziz, 2021). Creative self-efficacy mediates 
the relationship between persistence and creative 
personality (Gablan & Abdelaziz, 2021). Hence, 
this implies the importance of habits in creative self-
efficacy. 

The three-factor model which includes daily planning, 
long-term planning and reading has always been 
applied by undergraduates in Malaysia, in which leads 
to enhancement of creative self-efficacy. However, 
these three factors only account for 15.1% of the 
variance. Other factors may play a role in promoting 
creative self-efficacy. For instance, Puente-Díaz and 
Cavazos-Arroyo (2017) indicated that curiosity trait, 
enjoyment and achievement goals showed significant 
positive influence towards creative self-efficacy. 
Hence, this leads to more studies required to analyse 
the factors predicting creative self-efficacy in the 
Malaysian undergraduates’ context. Additionally, 
the cross-sectional design employed in the study 
potentially leads to sampling biases specifically 
self-selection bias, as participants who completed 
the survey may have different characteristics such 
as, more free time or a higher interest in the study 
(Bethlehem, 2010). 

Theoretical Implications

Self-efficacy Construct. The current findings contribute 
significantly to the exploration of self-efficacy amongst 
the creative potential aspect. This study addresses 
the lack of empirical evidence concerning creative 
self-efficacy amongst Malaysian undergraduates. In 
addition, the findings support one of the essential 
sources of self-efficacy, enactive mastery experiences, 
as habits which are formed through enactive 
mastery experiences are implied as crucial factors 
predicting creative self-efficacy from reading and time 
management aspects (Bandura, 1977). 

Time Management Model. The findings of this study 
corroborate the importance of time management 
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behaviours as it gives a sense of mastery and confidence 
in utilising innovative ways in creative self-efficacy 
(Macan, 1994). In particular, this study extends 
beyond organisational context as it adds empirical 
evidence on the importance of time management 
in promoting creative outcomes in the context of 
undergraduate students in Malaysia. 

Metacognition Theory. The current findings contribute 
significantly to exploration of reading as one of 
the factors that influences the ways humans think 
(planning, monitoring and evaluating cognition) 
especially in the context of Malaysian undergraduate 
students’ context (Flavell, 1979). Moreover, this 
study highlights the importance of reading activity 
in enhancing metacognitive strategies, which leads 
to enhancement of creative self-efficacy particularly 
amongst undergraduate students in Malaysia. 

Practical Implications

This study’s findings found reading habits and both 
daily planning and confidence in long-term planning 
under time management as significant factors 
predicting creative self-efficacy. Promotion of time 
management for the undergraduate students may 
be conducted through workshops in order for the 
undergraduate students in Malaysia to fully grasp the 
ways to manage their time effectively amongst the 
hectic schedule in university. Undergraduate students 
can also develop critical thinking skills and improve 
long-term planning by engaging in collaborative 
activities, such as building peer connections to find 
solutions for overcoming challenges.

Based on these findings, university management and 
lecturers may promote reading habits and planning 

in time management among undergraduate students 
during their semester breaks. Libraries in universities 
may also extend their operation hours and hold more 
events in order to attract the undergraduates which 
may promote reading habit. 

Limitations and Future Directions

References used in this study are mainly from a 
western background due to a lack of previous studies 
based in Malaysia. Then, participants may create 
social desirability responses through the self-report 
survey employed in this study. Based on my results, 
the highest variance value in the regression explained 
only 15.1% variance of participants’ creative self-
efficacy. Thus, the remaining percentages are yet to 
be examined regarding their impact as predictors of 
predicting creative self-efficacy.

This study employed online survey design as the 
method to collect data from the participants. Hence, 
in order to investigate more details pertaining to 
creative self-efficacy, longitudinal measurement can 
be employed. Self-Report Habit Index for Reading 
(SRHI-R) scale to measure reading habit only captured 
automaticity, behavioral frequency and expression 
of one’s identity in reading (Schmidt & Retelsdorf, 
2016). A factor such as the length of reading habit and 
types of reading are not accounted for in this reading 
habit measurement. Hence, tracing development of 
undergraduates from Year 1 to Year 2 to Year 3 can be 
conducted in order to examine whether their reading 
habit and time management truly enhance creative 
self-efficacy. Sampling biases may stem from the over-
representation of medical and psychology students, as 
well as a gender imbalance (73.8% female), both of 
which could have affected the study’s results.
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Future researchers should consider recruiting 
participants from a wider range of universities and 
cultural backgrounds as well as taking the number 
of males and females and the number of students in 
particular courses into consideration to improve the 
generalisability of the findings. Incorporating mixed 
methods, such as adding a qualitative component, 
could provide a more comprehensive understanding of 
the factors influencing creative self-efficacy and how 
students perceive their creative abilities. Additionally, 
exploring other potential predictors, such as teaching 
methods, mentorship, or access to creative resources, 
could offer a more holistic view.

Conclusion

The current study found that reading habit, daily 
planning in time management and confidence in 
long-term planning in time management significantly 
predict creative self-efficacy amongst undergraduate 
students in Malaysia. The current findings indicate 
that there is gender-equality in the higher education 
institution in the Malaysian context, specifically in 
the domain of creative self-efficacy. However, other 
factors may contribute to the prediction of creative 
self-efficacy amongst undergraduate university 
students in Malaysia, as the variance explained by 
the regression model is only 15.1%. Future studies 
can employ longitudinal measurement to further 
examine the mechanism of creative self-efficacy 

over time and adding a qualitative component to 
provide a more comprehensive understanding of the 
factors influencing creative self-efficacy and creative 
abilities perception by students. This study is vital 
for us to comprehend further the predictive values 
of the variables, with the hope of implementing 
interventions in universities in order to enhance 
creative outcomes amongst undergraduate students in 
Malaysia.
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GENERAL SURGICAL EMERGENCIES DURING COVID-19

Introduction: COVID-19 pandemic placed 
unprecedented strain on hospital resources and 
manpower. This study assesses the impact of MalaysiaÕs 
nationwide lockdown on the incidence, types, 
severity, and outcomes of emergency general surgery 
(EGS) cases at a tertiary care hospital. 

Methods: This retrospective cohort study analysed 
the data of patients who underwent EGS procedures 
for the period 2017 and 2021. 

Results: During the pandemic period, there was a 
48.3% reduction in EGS cases (n=889) compared 
to the pre-pandemic period (n=1720). Signi!cant 
reductions were observed in surgeries for appendicitis, 
soft tissue infection, colorectal, urology, peptic 
ulcer, and vascular disorders in the COVID period. 
Conversely, procedures for biliary disorders and 
hernia complications increased by 7.4% and 5.5%, 
respectively. Length of hospital stay increased by 
57.8% for patients with small bowel disorders, while 
ICU/HDU admissions rose by 43.5% for colorectal 
cases (P < 0.05). There was no signi!cant difference 
in mortality rates between the two periods. 

Conclusions: The overall reduction in EGS 
procedures during the COVID-19 period was 
consistent with global trends. Despite the challenges 
posed by the pandemic, the outcomes related to 
duration of stay, ICU/HDU utilisation, and mortality 
remained comparable to the pre-pandemic period. 
These !ndings highlight the adaptability of healthcare 
professionals in maintaining continuity and quality of 
emergency surgical care during a crisis.

Keywords: Emergency surgery, COVID-19, Pandemic, 
Outcomes, Tertiary care public hospital

Introduction 

The World Health Organization (WHO) declared 
the coronavirus disease (COVID-19) a public health 
emergency of international concern on 30th January 
2020.1 The COVID-19 pandemic signi!cantly 
impacted the healthcare systems of nations globally.2 

In Malaysia, the government implemented a 
nationwide Movement Control Order (MCO), which 
included the suspension of elective surgeries and the 
restructuring of hospitals to prioritise COVID-19 
care. These measures, though necessary, strained 
surgical services and limited resources available for 
non-COVID-19 patients.3,4 

Emergency General Surgery (EGS) is a surgical 
discipline that includes all traumatic and non-
traumatic surgical emergencies. EGS comprises a 
signi!cant portion of all general surgery admissions, 
and its optimal management represents one of the 
major health challenges worldwide. EGS accounts 
for a substantial proportion of surgical admissions 
and is associated with higher morbidity and mortality 
compared to elective procedures.5 However, the 
pandemicÕs impact on EGS care delivery, patient 
outcomes, and resource utilisation remains 
incompletely understood, particularly in middle-
income countries like Malaysia.

The objective of this study is to evaluate the impact 
of the COVID-19 pandemic on EGS by comparing 
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patient characteristics, surgical disorders, and 
outcomes during the pandemic with those before 
it in a tertiary care public hospital in Malaysia. 
Understanding these changes is crucial to assess the 
impact of healthcare system disruptions and to inform 
future policies and surgical care strategies during 
public health crises.

Materials and Methods

Design and setting

This retrospective cohort study compared patients 
who underwent EGS during the COVID-19 pandemic 
with those treated before the pandemic. Data for the 
pandemic period were collected from 1st January 2021 
to 31st December 2021, while the pre-pandemic data 
were obtained from 1st January 2017 to 31st December 
2017.

The study was conducted at Hospital Tuanku JaÕafar 
(HTJS), a tertiary care facility under the Ministry 
of Health Malaysia. The general surgery department 
at HTJS manages a broad spectrum of conditions, 
including upper and lower gastrointestinal, 
hepatobiliary, endocrine, breast, and soft tissue 
pathologies. Surgical cases from orthopaedics, 
neurosurgery, ophthalmology, otorhinolaryngology, 
trauma, oncology, obstetrics, and gynaecology were 
excluded from this analysis.

De!nition and Inclusion Criteria

EGS was de!ned as unplanned surgical interventions 
required for acute surgical conditions, which are 
typically associated with higher morbidity and 
mortality. Elective surgeries were de!ned as procedures 
scheduled in advance with patients optimised prior to 
surgery.6

Comorbidities were classi!ed using the American 
Society of Anesthesiologists (ASA) Physical Status 
Classi!cation System.7 Postoperative outcomes were 
assessed during the inpatient stay and within 30 days 
post-surgery. These included length of hospital stay, 
high-dependency care unit (HDU) or intensive care 
unit (ICU) admissions, and mortality.

Postoperative outcomes and complications were 
assessed during the inpatient stay within 30 days after 
surgery, based on length of hospital stay, HCU/ICU 
admission, and mortality.

During the pandemic period, all surgical admissions 
underwent COVID-19 testing. Although COVID-19 
infection was associated with increased postoperative 
complications and mortality,8 COVID-19 status was 
not included in this study due to limitations in data 
collection. HTJS maintained conventional operative 
approaches for emergency surgical conditions, 
despite alternative non-operative strategies being 
recommended by some groups.

Ethical Approval

Ethical approval for this study was obtained from the 
Medical Research and Ethics Committee (MREC), 
Ministry of Health Malaysia (NMRR ID-22-00045-
UDX).

Data Collection 

Demographic and operative data were retrieved from 
the Operation Theatre Management System (OTMS), 
which documents all surgeries performed at HTJS. 
Admission, discharge, and patient outcome data 
were obtained from the Patient Management System 
(PMS). Both systems are routinely used for hospital 
record-keeping. All patient data were anonymised 
prior to analysis.
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Data Analysis

Data were analysed using IBM SPSS Statistics version 
26. Descriptive statistics were used to summarise 
patient characteristics, with continuous variables 
presented as means ± standard deviation, and 
categorical variables as frequencies and percentages. 

The Chi-squared test was employed to evaluate the 
signi!cant association between categorical variables. 
Continuous variables were tested for distribution 
and skewness before being compared using one-
way analysis of variance (ANOVA). P-values less 
than 0.05 were deemed statistically signi!cant. An 
independent samples t-test was employed to compare 
age and length of hospital stay between the two 
study periods. A p-value of <0.05 was considered 
statistically signi!cant.

Absolute variation was calculated to quantify the 
change in patient volume and outcomes between 
periods. This method measures the magnitude of 
change between values without accounting for 
direction, providing an objective comparison across 
the two periods.

The primary objective was to assess the relative 
variation of the presentation characteristics and 
diagnoses between the two study periods. The 
secondary objective was to determine the surgical 
outcomes during these two periods.9

Results 

A total of 2,609 emergency general surgeries (EGS) 
were performed across the study period, with 1,720 
procedures in the pre-pandemic year (2017) and 
889 procedures during the pandemic year (2021), 
re"ecting a 48.3% overall reduction in surgical 
volume (Table I). 

Total (n = 2609) Pre-COVID COVID Absolute 
variation$ (%) p-value*

(n = 1720) (n = 889) -48.3  

Gender, n (%)    0.001

Female 731 (42.5) 316 (35.6) -56.8

Male 989 (57.5) 573 (64.5) -42.1

Age Group, n (%)    0.163

0-19 370 (21.5) 168 (18.9) -54.6

20-39 605 (35.2) 310 (34.9) -48.8

40-59 416 (24.2) 234 (26.3) -43.8

60-79 290 (16.9) 165 (18.6) -43.1

# 80 39 (2.2) 12 (1.4) -69.2

Table I: Comparison of Patient Characteristics of EGS during the Pre-COVID and COVID Period



GENERAL SURGICAL EMERGENCIES DURING COVID-19

35

IeJSME 2025 Vol 19 (1): 32-43

Total (n = 2609) Pre-COVID COVID Absolute 
variation$ (%) p-value*

(n = 1720) (n = 889) -48.3  

Mean Age (± SD) 37.90 (± 21.0) 38.63 (± 20.6) +1.9 0.252

Number of Comorbidities, n (%)    0.198

0 1084 (63.0) 574 (64.6) -47.0

1 336 (19.5) 147 (16.5) -56.3

2 226 (13.2) 133 (15.0) -41.2

> 2 74 (4.3) 35 (3.9) -52.7

ASA Status, n (%)    <0.001

Class I 918 (53.4) 501 (56.4) -45.4

Class II 536 (31.2) 296 (33.3) -44.8

Class III 194 (11.3) 90 (10.1) -53.6

Class IV 72 (4.1) 2 (0.2) -97.2

There was a signi!cant change in patient demographics 
between the two periods (Table I). Male patients 
predominated in both cohorts, with a relatively 
higher proportion during the pandemic period (64.5% 
vs. 57.5%, p = 0.001). The mean age was comparable 
between the groups (37.9 ± 21.0 years pre-COVID vs. 
38.6 ± 20.6 years during COVID, p = 0.252). Patients 
aged 39 years and younger represented the majority in 

both periods (56.7% pre-pandemic and 53.8% during 
the pandemic).

The distribution of comorbidities and ASA 
classi!cations was also similar, although a marked 
reduction in ASA IV cases was observed during the 
COVID-19 period (97.2% decrease, p < 0.001).

*  Two-sided p<0.05 in bold considered statistically signi!cant, taken from Pearson Chi-square tests for categorical variable,
 one-way ANOVA for continuous age. ANOVA, Analysis of variance. Independent T-test for mean age.

$ Values represent the absolute variations of cases between pre-COVID and COVID.
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The distribution of emergency surgical diagnoses is 
presented in Table II. Appendicitis and skin/soft tissue 
infections were the most common indications for 
EGS across both periods, but their incidence declined 
signi!cantly during the pandemic (60.0% and 60.8% 
reductions, respectively, p < 0.001).

Conversely, there was a signi!cant increase in the 
proportion of surgeries for biliary disorders (+104.7%, 
p < 0.001) and hernia complications (+40.0%, p < 
0.001) during the pandemic.

Diagnostic Category Pre-COVID
n (%)

COVID
n (%)

Absolute 
variation$ (%) p-value*

Appendicitis 740 (43.0) 281 (31.61) -60.0% <0.001

Infection of skin/soft tissue 543 (31.57) 213 (23.96) -60.8 <0.001

Colorectal Disorder 116 (6.74) 90 (10.12) -22.4 <0.001

Urological Disorder 92 (5.35) 29 (3.26) -68.5 <0.001

Small Bowel Disorder 71 (4.13) 63 (7.09) -11.3 <0.001

Complications of Hernia 55 (3.20) 77 (8.66) +40.0 <0.001

Biliary Disorders 43 (2.5) 88 (9.90) +104.7 <0.001

Complications of Peptic Ulcer 32 (1.86) 22 (2.47) -31.3 <0.001

Vascular disorder 26 (1.51) 26 (2.92) 0.0 <0.001

Breast Disorder 1 (0.05) 0 (0.0) -100.0 0.472

Thoracic Procedure 1 (0.05) 0 (0.0) -100.0 0.472

Total 1720 889 -48.3  <0.001

Table II: Surgical Disorders in EGS in the Pre-COVID and COVID Periods

*  Two-sided p<0.05 in bold considered statistically signi!cant, taken from PearsonÕs Chi-square tests for categorical variables.

$  Values represent the absolute variations of cases between pre-COVID and COVID.
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The 30-day mortality rates were comparable between 
periods, despite the pandemic (Table III). Overall 
mortality decreased from 5.0% pre-pandemic to 

3.26% during the pandemic (p = 0.040). There were 
no statistically signi!cant differences in mortality 
rates for individual diagnostic categories.

Diagnostic Category
30-day Mortality, n (%) Absolute 

variation$

(%)

p-value*

Pre-COVID COVID

Complications of Peptic Ulcer 14 (43.75) 5 (22.73) -64.3 0.112

Vascular disorder 6 (23.08) 4 (15.38) -33.3 0.482

Colorectal Disorder 19 (16.38) 8 (8.89) -57.9 0.114

Small Bowel Disorder 8 (11.27) 3 (4.76) -62.5 0.171

Infection of skin/soft tissue 30 (5.52) 5 (2.35) -83.3 0.178

Biliary Disorders 2 (4.65) 2 (2.27) 0.0 0.460

Appendicitis 3 (0.41) 2 (0.71) -33.3 0.531

Urological Disorder 2 (2.17) 0 -100.0 0.423

Complications of Hernia 2 (3.64) 0 -100.0 0.092

Total 86 (5.00) 29 (3.26) -66.3 0.040

Table III: Rate of 30-day Mortality of EGS in the Pre-COVID Group Compared to the COVID Group

*  Two-sided p<0.05 in bold considered statistically signi!cant, taken from PearsonÕs Chi-square tests for categorical variables.

$ Values represent the absolute variations of cases between pre-COVID and COVID.
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Patients admitted during the COVID-19 period had 
a signi!cantly longer overall hospital stay (mean 7.71 
days vs. 6.54 days pre-pandemic, p < 0.001) (Table 
IV).

Among diagnostic categories, patients with small 
bowel disorders experienced a signi!cantly longer 
admission during the pandemic (25.24 days vs. 16 days, 
p = 0.027), while patients with vascular disorders had 
a shorter stay (9.12 days vs. 18.04 days, p = 0.013).

Table IV: Duration of Stay in EGS in the Pre-COVID Period Compared to the COVID Period

Diagnostic Category
Duration of Stays,   (IQR) Absolute 

variation$

(%)

p-value*

Pre-COVID COVID  

Appendicitis 3.40 (2 - 4) 3.84 (3 - 5) +12.9 0.093

Infection of skin/soft tissue 8.13 (2 - 6) 6.06 (3 - 6) -25.5 0.201

Colorectal Disorder 10.45 (4 - 12) 10.24 (5 - 11.25) -2.0 0.886

Urological Disorder 4.09 (1 - 4.75) 6.45 (2 - 7) +57.7 0.163

Small Bowel Disorder 16 (6 - 23) 25.24 (6 - 31) +57.8 0.027

Complications of Hernia 4.98 (2 - 7) 6.35 (2 - 4) +27.5 0.590

Biliary Disorders 10.88 (3 - 10) 7.86 (4 - 9) -27.8 0.208

Complications of Peptic Ulcer 10.00 (4.25 - 14) 14.55 (5 - 24.25) +45.5 0.074

Vascular disorder 18.04 (6.5 - 25.25) 9.12 (4.5 - 12.75) -49.4 0.013

Total 6.54 (2-6) 7.71 (3-7) +17.9 <0.001

Independent T-test for the mean of duration of stay.

*  p<0.05 in bold considered statistically signi!cant, taken from an independent t-test for categorical variable.

$ Values represent the absolute variations of cases between pre-COVID and COVID.
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Rates of ICU/HDU admission were similar overall 
between the two periods (8.20% pre-pandemic vs. 
13.38% during the pandemic, p < 0.001) (Table V).

However, patients with colorectal disorders had a 
signi!cantly higher requirement for ICU/HDU care 
during the pandemic (+43.5%, p = 0.007), as did 
those with urological disorders (+300%, p = 0.003).

Diagnostic Category
ICU/HDU Admission, n (%) Absolute 

variation$

(%)

p-value*

Pre-COVID COVID  

Appendicitis 18 (2.43) 5 (1.78) -72.2 0.530

Infective disorder of skin/soft 
tissue

40 (7.37) 10 (4.69) -75.0 0.360

Colorectal Disorder 23 (19.83) 33 (36.67) +43.5 0.007

Urological Disorder 1 (1.09) 4 (13.79) +300.0 0.003

Small Bowel Disorder 23 (32.39) 29 (46.03) +26.1 0.106

Complications of Hernia 8 (14.55) 6 (7.79) -25.0 0.214

Biliary Disorders 10 (23.26) 12 (13.64) +20.0 0.170

Complications of Peptic Ulcer 12 (37.5) 13 (59.10) +8.3 0.118

Vascular disorder 6 (23.08) 7 (26.92) +16.7 0.749

Total 141 (8.20) 119 (13.38) -15.6 <0.001

Table V: ICU/HDU Admission in the Pre-COVID Period Compared with the COVID Period

*  Two-sided p<0.05 in bold considered statistically signi!cant, taken from PearsonÕs Chi-square tests for categorical variables.

$ Values represent the absolute variations of cases between pre-COVID and COVID.



GENERAL SURGICAL EMERGENCIES DURING COVID-19

40

IeJSME 2025 Vol 19 (1): 32-43

DISCUSSION   

The unprecedented COVID-19 pandemic profoundly 
impacted healthcare delivery systems worldwide, 
including in Malaysia.10,11 To mitigate viral transmission, 
the Malaysian government enforced a nationwide 
Movement Control Order (MCO) beginning on 18th 

March, 2020, implementing strict public movement 
restrictions, closure of non-essential services, and 
new healthcare protocols.12 Elective surgeries were 
deferred; however, the need to sustain EGS services 
persisted despite strained resources. The conduct of 
EGS was severely impacted because of the limitations 
of personal and healthcare resources. Surgical care 
was further challenged by stringent perioperative 
protocols aimed at minimising COVID-19 cross-
infection, inevitably introducing treatment delays. 
We hypothesised that such disruptions would alter 
patient demographics, disease severity, and outcomes 
in EGS cases during the pandemic.

In this study, there were 889 EGS in the pandemic 
period and 1720 EGS during the pre-COVID period, 
representing a 48.3% reduction. Multiple factors 
likely contributed to this decline. Public fear of 
hospital-acquired COVID-19 infections, ampli!ed 
by widespread media portrayals of overwhelmed 
healthcare facilities, likely deterred hospital visits. 
Additionally, the Ministry of HealthÕs strategic 
collaboration with private healthcare providers 
redistributed stable patients, reducing the burden on 
public hospitals. 

These !ndings align with international reports; for 
instance, a 36% reduction in emergency surgical 
admissions was reported by the ACOI/WSES 

international cohort,9 a 60% reduction in Spain,13 and 
a 20.9% reduction in France.14

In some of the reports, the reduction in EGS may 
be skewed because of the shift to non-operative 
management of acute surgical conditions in the 
pandemic period. In the pandemic era, the strategy 
of non-operative management was advocated by some 
groups for selected cases such as uncomplicated acute 
appendicitis, cholecystitis, and colonic diverticulitis.15 
However, our institution maintained standard 
operative indications and techniques throughout the 
pandemic, opting against a non-operative approach. 
This consistency strengthens the internal validity of 
our !ndings by minimising treatment bias. 

The demographic characteristics of patients in terms 
of gender, age, and comorbidities were comparable 
between the two periods. Contrary to expectation, 
there was a marked decrease in ASA IV cases during 
the pandemic. This may re"ect an avoidance of 
hospital care by severely comorbid patients or triaging 
of critical cases to designated COVID-19 centres.

Regarding surgical pathology, although the overall 
distribution was similar, we observed a signi!cant 
reduction in appendicitis, soft tissue infections, and 
urological emergencies.  In contrast, the number of 
EGS for biliary disorders increased signi!cantly in 
the COVID period. We are unable to postulate a 
hypothesis for the increase in the number of biliary 
problems during the pandemic. Other studies have 
documented both increased and decreased incidences 
of acute cholecystitis during the pandemic.16 
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EGS includes appendicitis, acute cholecystitis, 
perforated diverticular disease, and intestinal 
obstruction. This unique group of surgical conditions 
has a higher risk for morbidity and mortality if 
treatment is delayed. During the COVID period, 
delays in seeking treatment and consultation were 
unavoidable because of the stringent perioperative 
protocols. These delays will subsequently lead to more 
advanced acute diseases and worse postoperative 
prognosis. Nevertheless, our !ndings revealed no 
signi!cant differences in hospital length of stay 
for most surgical disorders, except for small bowel 
pathologies. ICU/HDU admissions were generally 
comparable, with a notable increase observed for 
colorectal emergencies requiring critical care during 
the pandemic (variation: 43.5%, p < 0.05).

The mortality rate for each speci!c surgical disorder 
in the COVID group was comparable to that of the 
pre-COVID group. Despite the many challenges 
in the delivery of surgical care during the COVID 
pandemic, we did not observe any evidence of 
inferior postoperative outcomes as compared to the 
pre-COVID cohort. In a scoping review, Karlafti E 
et al, observed no statistically signi!cant difference 
in fatality rates and complications between the pre-
pandemic and pandemic groups in most studies.17 We 
postulate that the health personnelÕs willingness to 
quickly adapt to the evolving crisis of the pandemic 
helped to maintain the accessibility, continuity, and 
quality of emergency surgery. 

Moving forward, several measures are essential to 
strengthen the resilience of EGS services during 
public health emergencies. The Ministry of Health 
can enhance EGS preparedness by developing 
standardised national protocols to ensure the 

continuity of essential services during public health 
crises without compromising safety. Regular crisis 
simulation training for surgical teams would enhance 
preparedness and response capabilities.

The implementation of telecommunication 
technologies has proven invaluable during the 
COVID-19 pandemic, enabling healthcare providers 
to remotely triage patients, reduce unnecessary 
hospital visits, and effectively prioritise urgent surgical 
cases. Telemedicine also facilitated postoperative 
follow-ups and monitoring for patients with less 
critical conditions, minimising exposure risks 
while maintaining quality care.18 Finally, fostering 
collaboration between the public and private sectors 
can help optimise resource allocation during critical 
periods.20

Conclusion

The study highlighted a signi!cant overall reduction in 
emergency surgical procedures during the COVID-19 
pandemic, aligning with global observations. However, 
despite the unprecedented constraints on healthcare 
systems, the outcomes of emergency surgeries 
including length of stay, ICU/HDU utilisation, and 
30-day mortality remained comparable to the pre-
pandemic period. The pandemic acted as a powerful 
catalyst, driving innovations in work"ow, resource 
allocation, and perioperative protocols. To improve 
emergency surgical care in Malaysia post-COVID, 
key strategies include optimising resource allocation, 
enhancing infrastructure, adopting "exible training 
methods, establishing clear triage protocols, expanding 
telemedicine, and strengthening data collection 
and policy support to ensure system resilience and 
preparedness for future crises.18,19
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Limitations and Future Directions 
Although the study offers valuable insights, some 
limitations should be acknowledged. The single-
centre retrospective design may limit generalisability. 
Additionally, the impact of various pandemic waves 
and the evolving nature of the healthcare response 
over time could in"uence the observed trends. Future 
research could explore the long-term effects of the 
pandemic on emergency general surgery, investigate 
patient perspectives and decision-making processes 
during the pandemic, and assess the sustainability of 
adapted healthcare practices. Collaborative studies 
involving multiple centres could provide a more 
thorough understanding of the wider impact of the 
pandemic on emergency surgical care. 
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Improving Academic Outcomes Through Remediation: 
Insights from a Medical Education Pilot Study 
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REMEDIATION AND ACADEMIC OUTCOMES

Introduction:  This paper explores the impact of a 
remediation programme on medical studentsÕ overall 
performance. It also suggests a potential remediation 
framework encompassing planned learning sessions 
by subject experts, individualised coaching from 
an alumni group, professional counselling for 
psychological support, and participantsÕ learning 
commitment. 

Methods: Twenty-seven students were identi!ed as 
academically weak students (AWS). This was done 
based on two criteria: students who failed more 
than one mini test (out of six mini tests) during the 
delivery of the !rst-year curriculum, and students who 
had to repeat the study after failing the end-of-year-1 
(EOY-1) exam. A remediation strategy consisting of 
1) planned learning sessions, 2) individualised alumni 
coaching sessions, and 3) counselling sessions were 
offered to these students. However, participation is 
optional (Group A (n=12) Ð participants and Group 
B (n=15) Ð non-participants). Evaluation of the 
remediation programme is performed using mixed-
method analysis: 1) comparative analysis of the 
performance of Group A vs Group B, and 2) qualitative 
analysis using a semi-structured interview with open-
ended questions to obtain studentsÕ perceptions of the 
programme. 

Results: Group A showed signi!cantly higher 
pass rates (83% vs. 66%, p < .001) in the EOY-
1 exam. Interviews revealed positive perceptions 
of personalised alumni coaching and its role in 
enhancing learning and con!dence. 

Conclusion: The study concludes that early 
identi!cation and targeted remediation support 
improve academic outcomes, bene!t the studentÕs 
educational journey, and contribute to quality 
education. 

Keywords: Remediation programme, medical education, 
academic performance, peer coaching

Background

Academic challenges are reported among 6-12% of 
health professional students.1 Such challenges can 
signi!cantly impact academic performance, resulting 
in withdrawal from the course or discontinuing 
studies.2 Reviewing the global statistics speci!c to 
the medical programme, the reported attrition rates 
span from 2.4% to 26.2%, with an average of 11.1%.3 

Conversely, a study conducted in a Malaysian medical 
school found a 2.1% to 12.1% (with a mean of 5.3%) 
of !rst-year medical students who reportedly failed 
to advance to the subsequent stage of their training.4 

Such a situation can result in adverse consequences 
impacting studentsÕ mental and physical well-being. 
It also impacts faculty workload with signi!cant 
time allocated for mentoring and remediation.2 

Eventually, the combination of problems faced by 
both faculties and students could result in signi!cant 
!nancial implications, as the educational institution 
may necessitate additional time and resources if the 
challenges are not adequately addressed.5 One of 
the strategies widely implemented in tackling poor 
academic outcomes and attrition is remediation. 
Reports show that the remediation in medical schools 
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often includes group mentoring, feedback or learning 
sessions with faculty, regular assessments, discussion or 
re"ection practice with faculty or recently graduated 
medical students, and counselling. Previous studies 
report different types of remediation approaches and 
their effectiveness in improving academic outcomes, 
clinical reasoning, learning environments, self-
directed learning, and non-academic issues such as 
time management, emotions, and social problems.6-9 

Additionally, the remediation strategies offer equal 
learning opportunities for students from diverse 
backgrounds and with varying levels of preparedness 
and learning styles.7

A combination of factors is attributed to poor 
academic performance. This includes challenges such 
as dif!culty in managing academic workload, health 
issues, and social problems such as struggles in adapting 
to university life, and adverse personal and familial 
circumstances.2 Furthermore, some students may lack 
motivation and hold unrealistic expectations.2 In the 
Malaysian context, a study found that academically 
weak students suffer from stress and depression.10,11 

Besides improving performance support to pass 
exams, it is paramount to consider interventions that 
improve cognitive and emotional aspects impacting 
the long-term effectiveness of remediation strategies.12 

Additionally, there is a need for interventions that 
assist in developing professional identity formation 
with guided re"ection and faculty role-modelling.13 

There is evidence that collaborative learning with 
peers and personal support are effective remediation 
strategies as long as peers maintain con!dentiality 
and respect.14 

Such a collaborative approach to support students has 
been adopted by IMU University which is one of the 
largest private universities in Malaysia. The students 

in the IMU medical programme receive 2# years of 
preclinical training through an integrated outcome-
based curriculum using the key clinical problems 
approach. Various teaching and learning tools were 
used to deliver the curriculum. A collaborative support 
system referred to as the Remediation Programme was 
introduced in 2023. The strategies include a holistic 
one-stop remediation system with academic and 
non-academic approaches such as planned learning 
sessions by subject experts, individualised coaching 
sessions offered by immediate peers and recent 
graduates alumni both formalised in the curriculum as 
peer learning and Alumni Coaching Program (ACP). 
Further counselling sessions on self-re"ection, 
workshops on time management, and improving 
learning ef!cacy are offered as non-academic support 
strategies. 

The remediation programme structure is illustrated 
in Figure I. Academic support, peer learning, 
and psychological assistance are three important 
components that can be employed for an effective 
remediation programme. These three components are 
reported to lead to academic bene!ts and promote 
personal and professional development. These 
approaches were also shown to assist the transitioning 
of students to medical schools, especially at the 
beginning of their studies.7,8,15,16 The three approaches 
as adopted by IMU University include 1) planned 
learning sessions led by subject experts covering 
anatomy, physiology, biochemistry, pathology, 
pharmacology, microbiology, immunology, and 
clinical skills, 2) individualised alumni coaching 
sessions, and 3) counselling sessions with seniors and 
universityÕs counsellors. In general, the programme 
consisted of multiple sessions conducted over 16 
weeks and delivered parallel to the regular curriculum 
of the Semester 2 medical programme. 
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The planned learning sessions were led by subject 
experts covering anatomy, physiology, biochemistry, 
pathology, pharmacology, microbiology, immunology, 
and clinical skills. A total of 14 planned learning 
sessions (1hr/session) were conducted by our faculty 
experts covering explanations of dif!cult topics, 
discussions of example questions, techniques for 
tackling examination questions, and a general 
question and answer (Q&A) session. 

The individualised alumni coaching was conducted 
weekly (2hr/weekly). Each AWS was assigned a 
personal coach, a recent alumnus of the universityÕs 
medical programme.

The following are the criteria for the alumni coach:

1. Completed IMU MBBS Programme or Partners 
School Track successfully 

2. Academically competent (never repeat papers) 
& recommendation from faculty (personality & 
ability)

3. Communication ability & language pro!ciency 

4. Alumni must be waiting for government 
placement for a minimum of six months 
(if applicable) 

5. Alumni must be able to attend training provided 
(training in coaching)

1. Planned learning sessions
 • Led by subject experts
 • Covering anatomy, physiology, biochemistry,
  pathology, pharmacology, microbiology,
  immunology, and clinical skills
 • Explanation of difficult topics,
  discuss example questions, techniques
  to answer exam questions, and Q&A

2. Counselling sessions
 • Facilitated by university counsellors
  and senior students
 • Group discussion on common issues
 • Meetings with counsellors on
  an “as needed” basis
 • Address non-academic issues (social problems,
  time management, learning styles)
 • Workshop on stress management, study skills,
  motivation

3. Individualised alumni coaching
 • Weekly sessions (2hrs each)
 • Each AWS assigned a personal
  alumnus coach
 • Alumni address academic needs,
  examination revision, share experiences,
  offer guidance and support

Characteristics
1. Failure or borderline pass in 2 or more continuous assessments
2. Repeating semester due to failure in previous EOY1 examination

Encouraged to attend the
remedial programme (not compulsory)

Identification of AWS in Year 1

Remedial Programme
Structure

Figure I: The Remediation Programme Structure and Student Selection  
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6. Alumni must be able to commit a minimum 
of two hours of coaching twice a week for the 
duration of the remediation programme 

7. Added advantage for an alumnus who has 
received DeanÕs List or Merit Award or already 
teaching as CSSC tutors 

The selected alumni then attended training in 
coaching which focused on strategies for managing 
students in both group and individual settings, 
understanding student behavior, and facilitating 
effective exam preparation. Additionally, the 
training covered techniques for studying effectively 
for exams. Upon completion of the training, each 
alumnus will be assigned to an AWS. The assigned 
alumnus addressed the academic needs of the AWS by 
coaching the students in their examination revision 
process. Besides, the alumni shared their unique 
experiences as students at IMU University, offering 
personal and professional guidance, up-to-date advice, 
and essential support to navigate the challenges of 
medical school. Peer learning assisted approaches, 
either individually or in groups foster relationships 
between the coach (seniors) and mentee (juniors) 
which in turn, promotes academic learning, personal 
and professional development, as well as psychosocial 
support.7,15 

The counselling part of the programme was 
facilitated by the counsellors from IMU UniversityÕs 
Self Development Unit and supported by senior 
students. A brie!ng session coupled with sharing 
by the senior students and group discussions on 
common issues faced by AWS was done at the start 
of the programme. After that, the AWS scheduled 
meetings with the counsellors on a Òon an as-neededÓ 
basisÓ to address non-academic issues such as social 

problems, time management, and learning styles. 
A series of workshops were organised by counselors to 
help address non-academic issues. These workshops 
included sessions on stress management, study skills, 
and motivation. Psychological support was shown 
to help medical students with time management, 
personal re"ection, and non-academic issues such as 
!nancial and emotional problems.7,8 Figure I shows 
the summary of student selection for the remediation 
programme and its structure.

The objective of the paper is to evaluate the 
effectiveness of the implemented remediation 
programme by monitoring studentsÕ participation in 
the remediation programme, by analysing the outcome 
of their end-of-year 1 (EOY-1) examination and 
exploring the perception of students of strategies for 
areas of improvement and enhancing the programme.

Methods

A variety of teaching and learning tools are used 
to deliver the curriculum, ranging from interactive 
lectures, "ipped classrooms, problem-based learning, 
case-based learning, team-based learning, clinical 
skills sessions, community-based learning, and self-
directed learning. In Year 1, topics are focused on 
how the human body responds to injury and abnormal 
growth; and understanding the basic sciences and 
clinical problems of cardiovascular, respiratory, and 
hematological systems. The topics are delivered 
utilising a modular-based approach and a continuous 
assessment (mini-exam) is held at the end of each 
module. The continuous assessments included one-
best-answer and multiple-choice questions with a 
passing score set at 50%.
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Identi!cation of the Academically Weak Students 
(AWS)

Twenty-seven Year 1 students (14.3%) of the year-1 
IMU University Medical programme were identi!ed 
as AWS based on their performance in the continuous 
assessment or failure. AWS were characterised by 
1) failures or a borderline pass in two continuous 
assessments or more or 2) repeating the semester 
due to failure in the previous EOY-1 examination 
(Figure I). The AWS were highly encouraged to 
attend the programme though it was not compulsory. 
Brie!ngs about the remediation programme and 
reminder emails and announcements were also sent 
regularly to keep the students well-informed. 

Analysis 

A mixed method analysis with a sequential exploratory 
design model was performed. Quantitative data 
collection was done after the exam performance date. 
The AWS were divided into Group A (n=12), those 
who participated in the remediation programme, 
and Group B (n=15), those who did not participate. 
A Chi-square test was conducted to examine the 
relationship between participation in the remediation 
programme and performance in the EOY-1 exam. A 
p-value < 0.05 was considered statistically signi!cant. 

A qualitative study using semi-structured face-to-
face interviews was conducted to explore studentsÕ 
perceptions of the remediation programme. An 
interview guide with open-ended questions was 
developed to ensure consistency while allowing 
participants to elaborate on their experiences. The 
questions focused on key aspects such as perceived 
bene!ts, challenges, and suggestions for improvement. 
Participants were purposefully sampled to include 
students who had participated in the remediation 

programme (n = 12) and those who had not (n = 6), 
ensuring a balanced perspective on its effectiveness. 
In total, 18 students took part in the interview process.

The interview guide included the following core 
questions:

1. What aspects of the remediation programme did 
you !nd most useful?

2. What aspects did you !nd challenging or not 
useful?

3. What additional support should be included in the 
remediation programme?

Interviews were audio-recorded with participantsÕ 
consent and transcribed verbatim to ensure 
accuracy. Data was analysed using thematic analysis: 
familiarisation, initial coding, theme identi!cation, 
review, de!nition, and reporting. To enhance the 
reliability of the analysis, two independent researchers 
coded the data separately, and discrepancies were 
resolved through discussion. Thematic analysis was 
carried out to determine the impact of the programme 
on studentsÕ overall performance.

This study was exempted from ethical approval as 
it is an audit of the academic quality improvement 
process.

Results

The 27 AWS were strongly encouraged to participate 
in the remediation programme. Of these, 12 students 
participated in the programme, while the remaining 
15 opted not to attend. Students who participated 
in the remediation programme were grouped under 
Group A, while those who did not participate 
were grouped under Group B. A Chi-square test of 
independence revealed a signi!cant association 
between participation in the remediation programme 



REMEDIATION AND ACADEMIC OUTCOMES

49

IeJSME 2025 Vol 19 (1): 44-53

and passing the EOY-1 exam (�r2= 10.83, p < .005). 
About 83% of students from Group A passed the 
EOY-1 exam as compared to 66% of Group B. 
Figure II shows the outcome of the remediation 
programme based on the EOY-1 exam academic 
performance.

Three key themes were generated from the semi-
structured interview. The themes are:

1. Theme 1: Improves understanding of basic concept

2. Theme 2: Student-facilitator engagement 
improves studentÕs con!dence in learning  

3. Theme 3: Stigmatisation affects learning 
motivation 

The key themes and open comments are shown in 
Table I. 

THEME STUDENTS QUOTE INSIGHTS

1. Improves understanding 
of basic concepts

ÒThe one-on-one alumni sessions with my 
coach really helped me to understand the 
basic concepts I was struggling with.Ó

ÒHaving a coach who was an alumnus made 
it easier for me to ask questions and clarify 
doubts without feeling judged.Ó

ÒItÕs different when someone who has been 
through the programme explains things; they 
remember what itÕs like not to understand.Ó

¥   Students found the 
one-to-one personalised 
learning, especially with 
alumni coaching, highly 
effective in addressing 
learning gaps.

2. Student-facilitator 
engagement improves 
con!dence in learning

ÒSome of the facilitators ensured the session 
was interactive, but a few of them did not 
engage with us and mentioned that such 
sessions are for guidance and not teaching.Ó

ÒWhen facilitators were actively involved, 
I felt more comfortable and engaged, which 
really helped my con!dence.Ó

ÒThe best sessions were those where we didnÕt 
just sit and listen; we discussed and debated, 
and thatÕs when I felt I learned the most.Ó

¥   Most students reported 
increased con!dence in 
answering techniques for 
assessments.

¥ Sessions were described 
as facilitator-dependent, 
with some being highly 
interactive and others less 
engaging.

3. Stigmatisation affects 
learning motivation

ÒI wish not to be identi!ed as an academically 
weak student.Ó

ÒThereÕs a label that comes with attending 
these sessions, and itÕs not always a good one. 
It makes you feel set apart from others.Ó

ÒEven though the help was useful, I didnÕt 
want my friends to know I was going because 
of the stigma attached.Ó

¥   Non-attendees 
mentioned a perceived 
stigma associated with 
remediation sessions, 
leading to decreased 
motivation to participate.

Table I:  Key Themes Generated from the Semi-structured Interview with Open Comments from Students and Insights 
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Discussion

Academic remediation interventions are invaluable 
as a supporting strategy for students struggling with 
their academic performances. Many studies focus on 
proposing measures to identify at-risk students using 
various matrices or$interventions which could either 
be individualised and labor intensive or mainly on 
closing gaps in the failing subjects.17,18 However, this 
paper proposes that the strategies planned and used 
in this exercise could construct a simple and practical 
framework to assist AWS in a highly strenuous 
academic programme. (Figure II) The concept could 

be more effectively$ applied when the remediation 
programme includes academic and non-academic 
factors and is more diverse in its approach.$$

The effectiveness of such interventions is gauged 
by the outcomes of test performances and increased 
retention rates.20 Our study aims to investigate 
the approaches, central themes, and results of 
remediation within medical education programmes. 
It is evident from our !ndings that the students who 
chose to participate in the remediation programme 
have signi!cantly higher passing rates as opposed 
to those who did not attend these sessions. These 

Remedial programme offered to all AWS

Group 1 (n=12)
Students participated in the remedial programme

Group 2 (n=15)
Students did not participate in the remedial programme

Conclusion
Significant association between participation in the

academic remediation programme and passing the EOY1 exam

AWS decision on
participation

27 students identified as AWS
in year 1

Chi-square analysis based on EOY1
Group 1: 83% Passed
Group 2: 66% Passed

(p < .001)

Figure II: Outcome of Remediation Programme based on Academic Performance 
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differences in performance validate the programmeÕs 
effectiveness and are consistent with previous 
research which shows that targeted support strategies 
positively impact academic performance. In addition, 
the same research also reported that a well-structured 
remediation programme can signi!cantly improve 
academic performance and clinical skills.20 This is 
observed in our study and the !nding indicates the 
bene!cial effects of the remediation programme on 
enhancing the academic performance of AWS.

One potential concern that needs to be addressed 
is the impact of the perception of stigma related to 
remediation. Stigma may be a potential barrier to 
studentsÕ willingness to participate in remediation 
which subsequently affects the programmeÕs 
effectiveness. In our study, stigma has been reported 
limiting student participation. Strategies proposed 
include formalisation of the remediation programme 
into the curriculum and to further supporting the 
approach with peer and mentoring activities.21 
Research consistently shows that peer learning 
approaches enhance studentsÕ motivation and 
con!dence across different levels of the study.22 
Our results also showed that the alumni coaching 
programme was well-received among the AWS 
mainly due to the individual coaching received. 
Students reported that one-on-one sessions, 
particularly with alumni coaches, were instrumental 
in bridging foundational knowledge gaps. This aligns 
with existing literature emphasising the bene!ts of 
personalised learning in medical education, where 
targeted interventions help reinforce core concepts 
and improve academic performance.22 The success 
of alumni-led coaching suggests that peer-based 
or near-peer mentoring models may be valuable 

additions to remediation strategies. Another notable 
aspect of this coaching programme was the recruited 
alumni were those who recently graduated from our 
medical school. The recent alumni are familiar with 
the system, syllabus, younger so can relate better to 
the students. At the same time, the alumni involved 
in the coaching programme were receiving training 
to ensure they could address the needs of AWS 
effectively. This is important as the alumni may 
need to equip themselves with skills like teaching, 
communication, and mentorship. The training 
prepares the alumni coaches to provide consistent and 
quality support to the AWS aligned with our medical 
programme educational standards and objectives. 
Trained alumni coaches may become positive role 
models for the AWS showing them effective learning 
methods leading to academic success. Along with 
alumni training, there is a need for faculty training 
as well. The variability in facilitator engagement 
in the faculty led learning sessions was a notable 
factor in"uencing studentsÕ experiences. While 
some facilitators adopted interactive approaches 
that boosted studentsÕ con!dence in assessment 
techniques, others maintained a more passive role, 
viewing sessions as guidance rather than active 
teaching. This inconsistency suggests a need for 
standardisation in facilitator training to ensure all 
students receive engaging and supportive instruction. 
The training on managing AWS should focus on 
methods for assessing progress and providing feedback 
to ensure the assistance provided creates a positive 
impact. However, it is important to acknowledge 
potential confounding variables, such as variations 
in the studentsÕ academic backgrounds, which could 
impact the remediation programme outcomes. 
Apart from that, since participation in the study 
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was voluntary, students who opted to participate 
may have been inherently more motivated for self-
improvement. This self-selection bias limits the 
ability to fully isolate the effects of the remediation 
programme itself, as their engagement and outcomes 
may not be solely attributable to the intervention. 
In addition, a dual approach consisting of both 
academic and non-academic is important as either 
can in"uence the other. Consequently, future research 
should incorporate focus group discussions with AWS 
and delve into their academic backgrounds to further 
elucidate the programmeÕs effectiveness.

Conclusion

Early identi!cation of students at risk of failure can 
be done by tracking their performance in standardised 
assessments. Students bene!t from the remediation 
intervention which includes examination-focused 
learning sessions, intensive coaching, and counselling 
which enhance their learning skills, wellness, and 
educational journey. This overall improves the quality 
of education provided to our students. 

This study has many limitations. As a pilot study, the 
relatively small sample size limits the generalisability 
of the !ndings. The study was conducted as a single-
site study that may not fully capture variations 
in remediation strategies and different student 
demographics across institutions. Students voluntarily 
participated in the remediation programme, and 
there is a possibility of bias related to those who have 
attended may have been more motivated in"uencing 
their success rates. The lack of longitudinal data as 
the pilot study was in the early stage of the medical 
programme with a focus on short-term outcomes such 
as test performances. 

Future Directions

With the positive results as observed in this pilot study, 
future plans will include expanding the sample size, 
multicentric study, and longitudinal implementation 
to enhance the generalisability of !ndings and assess 
the long-term effectiveness of the remediation 
programme. Research should focus on interventions 
to reduce stigma and improve student participation. 
There is a need for exploring innovative digital 
tools such as AI-driven for longitudinal tracking and 
predictive analysis of students at risk of attrition. 
Limited exploration on non-participatory factors, 
further research is needed to explore the full range 
of reasons why some students chose not to attend 
remediation sessions. 
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Modulation of Tooth Eruption - 
An Understanding at the Molecular and Biochemical Level 
Sivakumar Arunachalam1, Indumathi Sivakumar2, Jitendra Sharan3, Sabarinath Prasad4 

MODULATION OF TOOTH ERUPTION

Tooth eruption is a localised event whereby the signals 
for eruption for a given tooth are synthesised in the 
dental follicle of that tooth with a possible cross talk 
of signals coming from the adjacent stellate reticulum. 
The eruption process requires alveolar bone resorption 
that is primarily regulated by the dental follicle. This 
is reflected by the fact that failures of eruption often 
can be traced to either osteoclast deficiencies or to 
dental follicle abnormalities. Recent advances in 
application of molecular techniques to animal models 
allowed for better understanding of gene regulatory 
events involved in the physiology of tooth eruption. 
This article attempts to consolidate and organise the 
facts that offshoot from animal studies.

Key Words: Tooth Eruption, Dental Follicle, Molecular 
Biology, Eruption Mechanism

Introduction

The process of normal tooth eruption and the 
source of eruptive forces are still controversial 
topics. Resorption of the roots of deciduous teeth is 
a synchronised event that accompanies the eruptive 
movement of their permanent successors. Both 
processes occur due to the activities of various cell 
types, and investigations on these functions and 
their effects, are gradually expanding our knowledge, 
understanding, and clinical control potential.1 

However, recent advances in application of molecular 
techniques to animal models allowed for better 
understanding of gene regulatory events involved in 
the physiology of tooth eruption. 

Significant deviations from the accepted norms 
of eruption time are often observed in clinical 
practice. But complete failure of permanent teeth 
to erupt without any known cause is an infrequent 
phenomenon. The affected individuals may have no 
associated systemic illness, endocrine dysfunction, or 
genetic abnormality. Thus, no etiology or implicated 
mechanisms are elaborated. Henceforth, establishing 
the molecular basis of tooth eruption is critical for 
ultimately understanding the multitude of tooth 
eruption disorders ranging from impacted third 
molars to primary failure of eruption. Eruption failure 
of multiple teeth has been found to be feature in many 
genetic disorders and syndromes. Various mechanisms 
have been suggested to explain eruption failure in 
these conditions.2,3 There is a considerable amount 
of work remaining before the genetic etiology of the 
eruption defects can be completely determined. 

For a tooth to erupt from its bony crypt requires 
initiation by molecular signal(s) such that 
mononuclear cells (monocytes) are recruited into the 
dental follicle, the loose connective tissue sac that 
is required for eruption. In turn, these monocytes 
form osteoclasts for resorption of the alveolar bone to 
form an eruption pathway, the culmination of these 
molecular and cellular events. Eruption is a localised 
event whereby the signals for eruption for a given 
tooth are synthesised in the dental follicle of that 
tooth with a possible cross talk of signals coming from 
the adjacent stellate reticulum. The possible pathways 
of molecular signaling suggest that there is redundancy 
in the function of the tooth eruption genes, ie, in many 
instances more than one gene product can enhance 
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the expression of a given gene. This redundancy also 
is seen at the cellular level whereby more than one 
gene product may act to recruit mononuclear cells 
into the follicle.1 Consequently, determining which 
are the preferred pathways of molecular signaling to 
initiate eruption constitutes a major challenge in 
future tooth eruption studies. 

The findings confirming the role of gene expression in 
the physiology of tooth eruption are largely based on 
animal models, predominantly rats, whose teeth are 
continuously growing and are anatomically different 
to the teeth of mammals. The fact that growth is 
continuous and rapid in these teeth makes them useful 
for eruption studies, as well as the ease of availability 
and housing of these small animals. Human teeth 
undergo an eruption process during development and 
exhibit minor positional adjustments throughout life, 
supported by investing tissues. Whether the basic 
mechanisms of tooth eruption in these categories 
are analogous remains observed. There are marked 
physiological and morphological contrasts between 
human teeth and rodent incisors, yet these latter 
form the predominant experimental model for the 
investigation of tooth eruption. Care must, therefore, 
be taken in extrapolating the results from laboratory 
rodents to the human situation. 

Although techniques are available for studying the 
molecular biology of tooth eruption, especially the 
role of various cytokines (Laser Capture Micro-
dissection), regulation of osteoclastogenesis (Targeted 
gene studies, enzyme-linked immunosorbent assays 
and immunoblotting), establishment of dental follicle 
cell lines (flow cytometry, reverse transcription PCR), 
most clinical programmes do not train students in 
these subjects, other than reviews of gross anatomy 

and the occasional journal article. Molecular and 
genetic developments in the field have generally 
been ignored as not relevant to clinical practice. 
Consequently, the trained specialists remain 
unfamiliar and uncomfortable with these topics, 
discouraged by the technical challenges of functional 
evaluations, and daunted by the complexity of the 
subject. Nevertheless, few oral biologists have made 
significant recent progress in understanding normal 
tooth eruption and their disorders, and the time 
is ripe to re-introduce these topics to clinicians. 
In particular, there are new studies addressing the 
intricate role of dental follicle cells and stellate 
reticulum and the expression of osteoprotegerin gene 
in the animal models. It is now high time to carry 
out new studies on the norms of human performance 
as related to tooth eruption and their mutability. 
These could provide a guide map to elucidate the 
most intriguing aspect of the multitude of eruption 
disorders in humans, including multiple unerupted 
permanent teeth. 

Eruption Speed and Eruption Pathway Formation

The speed of tooth eruption has several characteristics. 
First, eruption itself has to proceed at a certain speed to 
move a tooth into its functional position on schedule. 
Prolonged delays can prevent eruption and sometimes 
result in ankylosis of tooth to bone. Second, the 
eruption speed is not uniform. Erupting teeth tend 
to move at different speeds and different rates. This 
implies that bone resorption and formation, like root 
growth, must occur at a variety of speeds depending on 
the stage of eruption. During intraosseous eruption, 
the rate of bone resorption (and root resorption) 
determines the rate of eruption. While it is not clear 
what specifically causes eruption to begin, rates to 
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change, and eruption to slow dramatically at the 
occlusal plane, considerable information about parts 
of these processes has been provided by studies in a 
number of species. 

The intraosseous stage of tooth eruption involves 
bone resorption to form an eruption pathway and 
interradicular bone formation, root growth and fundic 
bone apposition, which move the erupting tooth into 
the eruption pathway. These events are regulated 
by dental follicle proper, which develops regions to 
initiate and control bone formation and areas which 
remain neutral. Where these regions develop in a 
particular follicle will determine the direction of 
tooth eruption, when they develop will determine the 
time of eruption, and how they are synchronised will 
determine whether there will be complications.  

Root begins to form early in eruption and, as Carlson4 

has demonstrated for human premolars, their initial 
projection from the crown can cause resorption of 
bone at the base of the crypt. According to Andreasen5 

root growth and the high rate of periodontal turnover 
during incisor and molar eruption are related more 
to providing support for and accommodating root 
growth and a rapidly erupting functional tooth, in 
the case of incisor, and to occlusal pressures on the 
molar ridge prior to eruption, than to the mechanism 
of eruption per se.

When root growth equals the rate of formation of 
the eruption pathway (EP), no bone is formed in the 
fundus of the crypt. When root growth exceeds EP 
formation, basal bone is resorbed accordingly. When 
root growth is less than EP formation, bone is formed 
in the fundus. These scenarios can occur episodically 
during eruption of a tooth or they can characterise 

the interplay of root growth and basal bone changes 
during eruption. These reciprocal variables of bone 
resorption, bone formation and root growth produce 
different rates of eruption for a single tooth. 

Formation of the eruption pathway is the rate 
limiting step as revealed by rapid catch-up eruption 
of temporarily impacted teeth, accelerated eruption 
with early formation of a pathway following colony 
stimulating factor-1 (CSF-1) administration and 
failure of eruption when an eruption pathway is not 
formed. CSF-1 treatment of the osteopetrotic rat 
mutation toothless (tl) improves tooth eruption6 and 
its effect on eruption of a particular tooth depends on 
when CSF-1 administration begins.7 CSF-1 treatment 
begun at birth results in incisor eruption 15 days 
later. Delaying treatment for 36-48 hours severely 
restricts incisor eruption. Similarly, the first molar 
erupts when treatment begins on the third day but 
they do not erupt when treatment is delayed beyond 
the eleventh day. This data indicates that each tooth 
has a characteristic window during which eruption is 
possible. If an eruption pathway cannot be provided 
during this time, eruption is compromised because 
ankylosis develops.7 

Apoptosis is a physiological process of great importance 
during organ morphogenesis and development which 
might be involved in the intense follicular remodeling 
occurring at the prefunctional stage of eruption. It 
is possible that the differential spatial and temporal 
expression of Epidermal Growth Factor (EGF) in 
the Dental Follicle (DF) induces the initiation of 
apoptosis in this tissue. Shroff et al, strongly support the 
hypothesis that follicular cells present in the coronal 
and lateral aspects of the DF become apoptotic during 
the prefunctional stage of tooth eruption. This major 
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change in the cell phenotype most probably plays a 
central role in the creation of an eruption pathway 
of least resistance.8 The determinants of tooth 
eruption at the cellular and molecular level govern 
the unique aspect of bone remodeling associated with 
eruption. Failure of eruption teeth, especially when 
the roots are fully formed could result from the lack 
of coordination between these physiologic events 
and poor signal transduction. Further studies are 
required to extrapolate the nature of candidate genes 
and their inhibitory role in the occurrence of this 
uncommon condition. Recent progress in the Human 
Genome Project offers an optimistic outlook for the 
identification of the genes and underlying mutations 
associated with failure of eruption.  

Blood Pressure Hypothesis and Eruption

According to Constant (1896), “the blood pressure 
excited in the vascular tissue which lies between a 
developing tooth and its bony surroundings is the 
active mechanical factor in the process known as the 
eruption of the teeth”.9 Since then, the blood pressure 
theory of tooth eruption has been supported and has 
been further developed by several investigators. The 
pushing force of the rat incisor originates primarily 
from localised blood pressure within the incisor socket 
and, in part, from tissue growth. Precise measurement 
of the eruptive force lends convincing support to the 
vascular theory of tooth eruption. It is plausible that 
disturbances of any factor in the pressure system may 
cause short or long term and minor or major changes 
in the position of teeth.10 

It has been suggested that the vasculature in the 
dental pulp and periodontal tissue plays an important 
role in producing the eruptive force in continually 

erupting incisors. The injections of various doses of 
adrenaline decreased the mean regional blood flow 
and erupting rate dose-dependently, while those of 
acetylcholine increased the regional blood flow and 
erupting rate. These results support the hypothesis 
that the eruptive zone of the rate incisor is closely 
related to the vasculature within the socket.11 

Angiotensin II causes constriction of the peripheral 
vascular smooth muscles resulting in an increase of 
arterial blood pressure and a decrease of regional 
blood flow, followed by a decrease of fluid volume and 
then a reduction of either the pressure within the 
socket or of the eruptive force. Shimada et al, assume 
that the regional vascular pressure within the socket 
plays an important role in determining the position of 
the rat incisor.12 

Influence of Pharmacological Agents

 A requirement for tooth eruption is the 
resorption of alveolar bone. Because bone resorption 
is stimulated by dexamethasone both in vivo and in 
vitro, dexamethasone 21-phosphate, a soluble form of 
dexamethasone, was injected into rats to determine 
its effect in tooth eruption.13 Such dexamethasone 
injections accelerate the time of intra-osseous 
eruption in rat incisors but do not accelerate the 
eruption time of rat molars. These suggest that the 
molecular signal for the initiation of tooth eruption 
(ie, onset of bone resorption) differs between rat 
incisors and molar. Given that rat incisors are teeth 
of continuous eruption whereas rat molars are teeth 
of limited eruption, as are human teeth, care must be 
taken in extrapolating results derived from rat incisors 
to human dentition. In vitro, dexamethasone has no 
effect on the gene expression of either osteoprotegerin 
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(OPG) or epidermal growth factor (EGF) in dental 
follicle cells derived from molar. Because OPG 
expression during normal tooth eruption is transitorily 
inhibited early postnatally in the molar dental 
follicle to allow osteoclast formation, the absence of 
inhibition of its expression by dexamethasone could 
explain why dexamethasone does not accelerate 
eruption in molars.13   

Pamidronate, a bisphosphonate when injected into 
postnatal rats inhibits the time of tooth eruption of 
both rat molars and incisors. Pamidronate does not 
inhibit the gene expression of the putative tooth 
eruption molecules, CSF-1 and C-fos. Pamidronate 
does increase the size of the osteoclasts, including 
an increase in the number of nuclei, suggesting that 
the precursor mononuclear cells can still fuse to 
form osteoclaststs despite the reduced ability of the 
osteoclasts to resorb bone.14 

Bafilomycin A1 is a reversible blocker of bone 
resorption. When administered to the crypt of 
erupting dog premolars for two weeks, bafilomycin 
A1 blocks bone resorption and eruption during this 
period without effect on adjacent teeth or on bone 
formation. Blocking resorption in two weeks causes a 
fourfold delay in tooth eruption.15 

All-trans-retinoic acid (ATRA) induces bone 
resorption, but the molecular mechanisms were 
unknown. Jacobson et al, studied the effects of ATRA 
on OPG and RANKL expression in human MG-
63 osteosarcoma cells and primary osteoblast-like 
cultures. ATRA dose-dependently down-regulated 
protein levels of OPG in MG-63 cells, with a maximum 
(-56%) observed at a dose of 10(-6) M. In primary 
cultures, the authors found a 3-fold induction of 
RANKL mRNA expression. Thus, the RANKL /OPG 

ratio was markedly increased, suggesting a potential 
mechanism of ATRA- induced bone resorption.16 

Molecular Regulation

Tooth eruption requires alveolar bone resorption that 
is regulated by the dental follicle. This is reflected 
by the fact that failures of eruption often can be 
traced to either osteoclast deficiencies or to DF 
abnormalities. Osteoclastogenesis needed for bone 
resorption appears to occur as a result of a reduction 
in the expression of the osteoprotegerin (OPG) 
gene in the dental follicle at a specific time. This 
reduction in expression is mediated in-vitro in the 
follicle cells by CSF-1 and PTHrP. The importance of 
CSF-1 mediated osteoclastogenesis in tooth eruption 
has been shown in osteopetrotic op/op mice. CSF-
1 deficiency in these mice decreased osteoclasts 
and leads to failure of tooth eruption. Injection of 
recombinant CSF-1 into op/op mice restores tooth 
eruption and, in normal rats, accelerates eruption of 
the first molar.17,18 CSF-1 is highly expressed in the 
dental follicle and, to a lesser extent, in alveolar 
bone and ameloblasts. Peak expression in the follicle 
occurred at day-3 and correlated with peak influx of 
monocytes into the follicle and osteoclast activity 
along the occlusal bone.19 In contrast to the occlusal 
region, osteoclast activity in basal bone is only 
transiently increased during early eruption. However, 
it is unclear if these cytokines exhibit an expression 
pattern that correlates with sites of osteoclastogenesis 
in vivo. A recent study showed that the osteoclast 
activity in the basal bone (at day-3) decreased despite 
persistent CSF-1 expression and was associated with 
increased expression of OPG compared to RANKL. By 
day-8, osteoclastogenesis declined and correlated with 
upregulation of OPG at the occlusal and basal regions, 
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with this effect continuing throughout eruption. 
These findings suggest that the spatiotemporal pattern 
and relative abundance of CSF-1, RANKL and OPG 
during eruption are key determinants of site-specific 
osteoclast activity in bone surrounding the tooth. 
Targeting these cytokines to specific regions in 
alveolar bone may provide a mechanism for regulating 
osteoclastogenesis in dental disorders associated 
with altered tooth eruption.20 Either injecting 
OPG or enhancing its expression in the follicle at 
day-3 by injecting PMA (Phorbolmyristate acetate) 
an activator of protein kinase C, delays the time of 
tooth eruption. Consequently, the regulation of OPG 
production by the DF likely affects the alveolar bone 
resorption needed for tooth eruption.21

Osteoclastogenesis is primarily regulated by receptor 
activator of nuclear factor – Kappa B ligand (RANKL), 
CSF-1 and OPG. Whether or not RANKL is expressed 
in vivo in the follicle is controversial, however. It is 
critical to determine this because some have shown 
that in partially rescued mice null for RANKL, teeth 
do not erupt. This suggests that RANKL should be 
expressed in the follicle for eruption to occur and it 
is probable that interaction between it, CSF-1 and 
OPG regulate locally the osteoclastogenesis needed 
for tooth eruption.22 BMP-2 acts to down regulate 
RANKL expression in vitro and in vivo, may promote 
alveolar bone growth in the basal region of the tooth.23 

EGF is involved in the activity of cells associated 
with growth and development of the dentoalveolar 
complex in kittens. The age-related fluctuations of 
this growth factor in cells of the apical periodontal, 
the dental follicle, and bone cells in the eruption 
path of developing premolars, suggests that at 
specific times or developmental stages, cells in these 

regions are engaged in proliferative and / or matrix 
remodeling activities affiliated with the process of 
tooth eruption.24 Cielinski et al, compared the effects 
of neonatal injection of Epidermal growth factor 
(EGF) (1 microg/g body wt) and CSF-1 (106 units) 
alone or together on the eruption of incisors and first 
molars. EGF accelerated the eruption of incisors with 
no significant effect on first molar. CSF-1, in contrast, 
accelerated molars eruption more than incisor 
eruption. CSF-1, but not EGF, increased the number 
of mononuclear cells in the DF and osteoclasts on 
adjacent alveolar bone surfaces around the first molar 
and produced enhanced resorption of crypt surfaces 
as revealed by scanning electron microscope. These 
data suggest that during eruption, rodent incisors 
and molars may preferentially respond to different 
molecular regulators.25 

Parathyroid hormone related protein (PTHrP) 
appears to be responsible for triggering tooth eruption 
by activating osteoclasts on the eruptive surface of the 
dental crypt. This effect seems to correspond to a true 
“PTH-like” PTHrP function in vivo and is clearly the 
only PTHrP function identified that is even remotely 
reminiscent of the effects of PTH itself.26 

Bone formation is enhanced by OPG secretion, and 
incubation of the follicle cells with BMP-2 enhances 
OPG secretion. Thus, a reduction in secretion of 
the OPG protein at defined times may promote the 
osteoclastogenesis and alveolar bone resorption 
needed for eruption, and enhancement of OPG 
secretion at other times may promote alveolar bone 
formation.27 

Vascular endothelial growth factor (VEGF) may 
be involved in promoting the secondary bust of 
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osteoclastogenesis and activator of protein kinase C 
may upregulate its expression.28 

Osteoclast Diseases

Much of the current knowledge about tooth 
eruption has come from careful analysis of dentition 
in spontaneous osteopetrotic animals. In the last 
five years or so, many of the genes responsible for 
“osteoclast diseases”, ie, diseases in which the primary 
defect lies with the osteoclast itself, have been 
identified. In diseases associated with lack of osteoclast 
function, problems with tooth eruption are well 
recognised.29 Currently, four genes have been identified 
which are responsible for recessive osteopetrosis in 
man and three of these are directly involved in the 
protein generation and secretion pathways, essential 
for osteoclastic bone resorption. A 4th gene has as yet 
unknown function and there is at least one more gene 
to be found for the rare cases of human osteopetrosis 
where osteoclast formation is affected.30 A clinically 
more severe form of osteopetrosis also referred to 
as malignant juvenile osteopetrosis, is caused by 
loss of function mutations in a number of genes. In 
approximately 50% of cases, the gene coding for an 
osteoclast – specific subunit of the proton pump, 
which is responsible for proton secretion into the 
resorption compartment is mutated. This gene, ATP 
6i, or TCIRG 1, was knocked out in the mouse and 
produces a very severe osteopetrosis with normal 
osteoclast formation, but complete absence of ruffled 
borders, and is associated with complete lack of tooth 
eruption.31 In order to improve understanding and 
treatment of dental anomalies in osteoclast diseases, 
it will be important to include detailed observations 
of the development and eruption of teeth in the 

phenotypic analysis of the many transgenic models for 
skeletal disorders that are currently being developed.

Other Bio-chemical Mediators

Growth hormone (GH) is an important regulator of 
postnatal growth and development, with bone being 
a major target tissue for its actions. GH may directly 
influence cells via its receptor (GHR) or through 
the local production of insulin – like growth factor 
– 1 (IGF – 1). The dental follicle was found to be 
positive for all factors, as were the multinucleated, 
osteoclast-like cells lining the alveolar bone occlusal 
to the unerupted molar. The co-localisation of all 
factors in the DF of both normal and osteopetrotic 
animal genotypes suggests that the regulatory role of 
the dental follicle in tooth eruption may be related 
to both tooth development and bone resorption. 
Osteoclast-like cells located in the eruption pathway 
region in normal and osteopetrotic animals co-
localised all factors, suggesting these factors play a role 
in the bone resorption and tooth eruption. However, 
as resorption is defective in the ia rat, the defect is 
likely downstream from the sites of activity of these 
factors in tooth eruption.32 

The dental follicle appears to be a site of intense 
phosphatase activity during the eruption and 
resorption of teeth. Acid phosphatase has been 
shown to be affiliated with resorption of mineralised 
tissue, while the Alkaline phosphatase is found in 
cells capable of producing mineralisable matrices. 
Examinations of the sections by light microscopy 
revealed that in kittens the outer surface of the 
dental follicle is located near sites of resorption of the 
overlying deciduous tooth and alveolar bone, and that 
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the external, apical resorption is accompanied by a 
process of internal resorption inside the pulp chamber 
of the deciduous tooth. These sites of root resorption 
were typified by intense cellular staining for tartrate 
resistant acid phosphatase (TRAP). In contrast, the 
inner enamel epithelium and the periodontium of 
the erupting tooth presented intense staining for acid 
phosphatase, particularly in cells located in sites of 
formation of tooth and alveolar bone. In the complex 
process of jaw growth and tooth eruption, the DF 
appeared to be located strategically, in close proximity 
to sites of resorption of teeth and bone.33 

Conclusion

The key to the successful clinical management of 
tooth eruption is understanding that this process 
consists largely of the local regulation of alveolar 

bone metabolism to produce resorption in the 
direction of eruption and formation of bone behind 
an erupting tooth. The ability to affect these processes 
selectively and discretely is limited at present. More 
comprehensive analyses of the molecular mediators of 
eruption will certainly increase clinical options in the 
future.     

While the exact mechanism of eruption is not 
clearly understood, numerous experiments of nature, 
including many of the inborn errors of metabolism, 
should prove useful in their study. Nutritional studies 
may also prove useful but will always be problematic. 
Studies on endocrinologic changes such as puberty, 
pregnancy, menopause, and diseases such as diabetes, 
have already shown that the periodontium may 
not be able to accommodate changes in the body’s 
equilibrium. 
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A Rare Case of Neuroendocrine Tumour of Gallbladder Ð Case Report
Kok Jen Yong1, Keat How Teoh2

GALLBLADDER NEUROENDOCRINE TUMOUR CASE REPORT

Introduction

A neuroendocrine neoplasm (NEN) is a type of 
heterogenous tumour originating and spreading 
from neuroendocrine cells and peptidergic neural 
crest Kulchitsky cells (silver-addicted cells). 
The occurrence of gallbladder NEN (GB-NEN) is 
extremely rare and accounting for only 0.5% of all 
neuroendocrine tumours and 2.1% of all gallbladder 
tumours.

Case Presentation

A 60-year-old female with chronic cholecystitis and 
cholelithiasis, presented with septic shock and clinical 
condition suspicious of perforated viscus. The CT 
examination and laparotomy !ndings were suggestive 
of gallbladder carcinoma. The diagnosis of GB-NEN 
was later con!rmed by histopathological examination 
and immunohistochemical studies. Following 
laparotomy, the patientÕs condition deteriorated and 
succumbed to death.

Discussion

The diagnosis of GB-NEN is challenging 
due to ambiguous clinical manifestation and 
existing limitations of diagnostic techniques. 
Immunohistochemical staining is effective in 
diagnosing GB-NEN and highly speci!c markers 
have been identi!ed. Surgery remains the mainstay 
of treatment for GB-NEN and following adjuvant 
therapy may prolong survival.

Conclusion

Current literature on GB-NEN is scarce and the 
standard treatment plan is under exploration. Early 
detection of GB-NEN improves prognosis and is 

encouraged for patients with chronic cholecystitis 
and cholelithiasis. Individualised treatment plan 
should be emphasised to maximise patientsÕ bene!ts 
in clinical practice.

Introduction

A neuroendocrine neoplasm (NEN) was !rst reported 
in 1907 and it is a type of heterogenous tumour 
originating and spreading from neuroendocrine cells 
and peptidergic neural crest Kulchitsky cells (silver-
addicted cells).1 However, as the occurrence of 
gallbladder NEN (GB-NEN) is rare, accounting for 
only 0.5% of all neuroendocrine tumours and 2.1% of 
all gallbladder tumours, the aetiology, pathogenesis, 
standard treatment plan and prognosis are still under 
exploration.2 The majority of these patients do not 
exhibit any carcinoid syndrome3 and most GB-NEN 
are non-functional amine precursor uptake and 
decarboxylation tumours, with low or no functional 
endocrine granules in tumour cells.

Case Presentation

A 60-year-old female with chronic allograft 
nephropathy secondary to post living unrelated kidney 
transplant, chronic cholecystitis and cholelithiasis, 
presented with one week history of right hypochondriac 
pain, vomiting, loss of appetite and reduced effort 
tolerance. Otherwise, she was afebrile and able to pass 
motion and "atus. Clinically, patient was dehydrated 
and hypotensive but not jaundiced. Her abdomen was 
soft but tender at the right hypochondriac region with 
localised guarding. She was in septic shock and was 
intubated shortly after admission to ward. Aggressive 
resuscitation was commenced followed by an urgent 
CT abdomen. The CT examination revealed focal 
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hypodense non-enhancing collection adjacent to 
the inferior aspect of the gall bladder with focal gall 
bladder wall irregularities (Figure I & II). Correlating 
with her clinical presentation, perforated gall bladder 
was suspected.

Subsequently, laparotomy was conducted. Large 
amount of serous ascitic "uids was found and 
gall bladder was densely adhered to liver bed and 
duodenum. In addition, multiple peritoneal and liver 
nodules were seen. Gall bladder was grossly enlarged 
and there was an area of slough suggestive of sealed 
perforation.

In view of the above !ndings, the underlying 
pathology was highly suspicious of carcinoma and 
cholecystostomy and washout was done. Biopsies 

were taken from gall bladder wall and omentum. 
The specimens were sent for histopathological 
examination urgently.

The HPE result showed that the specimens displayed 
large, hyperchromatic and pleomorphic nucleoli, 
with extensive areas of necrosis and haemorrhage 
(Figure III & IV). The specimens also displayed 
positivity for synaptophysin, chromogranin and 
vimentin in immunohistochemical studies (Figure V). 
The Ki-67 index was higher than 20% indicative of 
high-grade NET of gallbladder. The patient was then 
diagnosed for advanced large cell neuroendocrine 
carcinoma of gall bladder.

Immediately after surgery, the patient further 
deteriorated requiring triple inotropic support and 
succumbed to death on the following day of ICU 
admission.

Figure I: Distended gallbladder with ascites

Figure II: Area of perforation

Figure III: Malignant cells

Figure IV: Large, hyperchromatic and pleomorphic nucleoli

Figure V: Malignant cells displayed positivity for 
synaptophysin, chromogranin
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Discussion

The diagnosis of GB-NEN is challenging due to the 
ambiguous clinical manifestation similar to other 
types of gallbladder cancer and respective limitations 
of each imaging diagnostic techniques.2 This is 
apparent in our case, the diagnosis was dif!cult due 
to the signs and symptoms point towards gall bladder 
perforation instead of gall bladder carcinoma. 
The diagnosis was even tougher with the patientÕs 
short clinical history and late stage of disease 
presentation, eg, extensive nodal metastasis. 

Meanwhile, the development of the disease of 
our patient can be explained by the presence of 
cholelithiasis where chronic irritation resulting in 
intestinal or gastric metaplasia in the gallbladder 
mucosa. As it progresses to the advanced stage, 
neuroendocrine cells are developed from these 
chronic in"ammation. Activation of the epidermal 
growth factor receptor (EGFR) has been suggested 
to upregulate the expression of effector proteins 
such as protein kinase B and extracellular signal-
regulated kinase.5 Simultaneously, the target protein 
of rapamycin in human cells plays a pivotal role in 
regulating growth, proliferation and motor activity of 
the cells.5 It was observed that there was a positive 
correlation between the expression levels of these 
proteins and the cellular proliferation index. Enhanced 
expression of the target protein of rapamycin, protein 
kinase B and extracellular signal- regulated kinase 
could lead to a poor prognosis in patients with GB-
NENs.5 

It is demonstrated that immunohistochemical 
staining of neuroendocrine cell markers, as well 
as amines and amine hormones is effective in 

diagnosing GB-NEN (5). Among those markers, 
synaptophysin (Syn), pheochromin-A (CHG-A) 
and neuron-speci!c enolase (NSE) show the highest 
speci!city.6 In our case, the diagnosis was primarily 
con!rmed histologically following histopathological 
examination of tissue sampling. 

Surgical treatment is the most effective and mainstay 
modality for the treatment of GB-NEC. Unfortunately, 
she was deemed inoperable in view of her metastatic 
disease. 

Literature showed that adjuvant chemotherapy may 
prolong the survival of patients but no standard 
regimen available currently and molecular targeted 
therapy is not widely acceptable. The prognosis 
depends on the pathological type of GB-NEN and 
the overall survival is lower as compared to other 
types of gallbladder cancer.7 Furthermore, gall bladder 
carcinomas are aggressive in nature and possess 
poor tumour biology. Amongst all, gall bladder 
neuroendocrine carcinoma has the worst prognosis.2 

Conclusion

Current literature on GB-NEN is scarce and often 
reported as a case study in view of its rarity. Although 
radical cholecystectomy remains the mainstay 
treatment modality to improve the overall long-term 
survival rate, it requires experienced hepatobiliary 
surgeons and pathologists. With reference to our case, 
early detection and diagnosis of GB-NEN was not 
feasible, as a result, treatment with curative intent was 
not possible. Early detection and diagnosis improve 
prognosis and is encouraged for patients with chronic 
cholecystitis and cholelithiasis. Treatment plan should 
be individualised to maximise the bene!ts for patients 
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with GB-NEN in clinical practice. In addition, gall 
bladder neuroendocrine tumour rarely demonstrates 
carcinoid symptoms, and this makes early detection 
even more dif!cult.
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Isolated Bone Marrow Involvement of Lepromatous Leprosy  
in an HIV-infected Patient with No Apparent Skin Lesions: A Case Report 
Joshua Shadrach Daniel1, Kwee Choy Koh2, Thin Thin Win 3

HIV PATIENT WITH MARROW LEPROSY

Leprosy caused by Mycobacterium leprae, primarily 
manifests with cutaneous and neurological symptoms. 
Bone marrow (BM) involvement without skin lesions is 
exceedingly rare, particularly in immunocompromised 
patients. Here is a case of a 40-year-old HIV-
infected man with a nadir CD4 count of 29 cells/
mm! who presented with recurrent anaemia, massive 
hepatosplenomegaly, and no apparent skin lesions. 
BM analysis revealed epithelioid granulomas with 
foamy histiocytes containing acid-fast bacilli, 
con"rmed by Wade-Fite staining. This case highlights 
the rare presentation of lepromatous leprosy, 
emphasising the diagnostic challenges posed by the 
absence of typical cutaneous features.

Keywords: Leprosy, HIV, Bone marrow involvement

INTRODUCTION

Leprosy, or HansenÕs disease, is a chronic infection 
caused by Mycobacterium leprae. Identi"ed by Armauer 
Hansen in 1873, leprosy has been linked to social 
stigma, driven by illiteracy and poverty. While global 
efforts led by the World Health Organization (WHO) 
have reduced its prevalence by 90%, it remains a public 
health issue in Malaysia. Though of"cially eliminated 
there in 1994, recent incidence increases are linked to 
migrant workers from endemic regions.1 Leprosy-HIV 
co-infection, though less common than Tuberculosis-
HIV (TB-HIV) co-infection, still presents as a 
signi"cant challenge. Bone marrow granulomas in 
lepromatous leprosy are rare and require thorough 
diagnosis, especially in regions where tuberculosis and 
atypical mycobacteria are prevalent.2

CASE REPORT

 A 40-year-old man was diagnosed with HIV infection 
in September 2014 after presenting with extensive 
oral thrush. His nadir CD4 count at diagnosis was 29 
cells/mm3 (normal range: 500-1500 cells/mm3), but 
baseline viral load (VL) was not measured. He was 
started on anti-retroviral therapy (ART) consisting 
of tenofovir-emtricitabine (Ten-Em) and efavirenz. 
Trimethoprim-sulfamethoxazole (TMP-SMX) was 
added to the ART regimen for Pneumocystis jiroveci 
prophylaxis. However, he defaulted on the proposed 
treatment and only returned for follow-up after 
three months. 

On the follow-up, the patient presented with 
symptomatic anaemia (Hb 6.7 g/dL) and altered 
bowel habits. Physical examination revealed pallor 
and hepatomegaly without lymphadenopathy or skin 
lesions. Endoscopic and colonoscopic evaluations 
were unremarkable. He received two units of red blood 
cells. After eight weeks, his CD4 count improved to 
43 cells/mm3, although viral load was not measured. 
Over the following months, the patient had recurrent 
hospitalisations for anaemia (haemoglobin 7.5-8.0 
g/dL) requiring transfusion. Examination consistently 
noted hepatosplenomegaly without lymphadenopathy 
or skin lesions. Despite improved adherence, his CD4 
count remained low (86 cells/mm3). Chronic infection 
or ART-associated anaemia was suspected, but further 
evaluation was not pursued.  

Three weeks before his "nal admission, he presented 
with lethargy and abdominal pain. Examination 
revealed massive hepatosplenomegaly (liver 8 cm 
below the costal margin, spleen 18 cm). The complete 
blood count consistently showed hypochromic 
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microcytic anaemia, with peripheral blood smear 
revealing neutrophil dysplasia and microcytic red 
blood cells. These were all suggestive "ndings of a bone 
marrow pathology Differential diagnoses included 
chronic myeloid leukaemia and myelo"brosis. Bone 
marrow aspiration and trephine (BMAT) analysis were 
performed, but the patient succumbed to cardiogenic 
shock before the results could guide management.

BMAT analysis showed mildly hypocellular marrow 
with epithelioid granulomas with numerous 
foamy histiocytes. (Figure I). Ziehl-Neelsen (ZN) 
staining demonstrated acid-fast bacilli (Figure II). 
Periodic acid- Schiff (PAS) and GrocottÐGšmšriÕs 
methenamine silver#(GMS) stains were negative for 
fungi. However, the Wade-Fite stain was strongly 
positive, indicating numerous globi within the 
cytoplasm of the histiocytes (Figure III). All the 
above "ndings were consistent with the diagnosis of 
lepromatous leprosy infection.

DISCUSSION      

This case highlights the diagnostic challenge of 
leprosy in the context of an atypical presentation. 
The patient presented with persistent anaemia and 
hepatosplenomegaly without apparent skin "ndings, 
which led to an extensive workup before leprosy 
was ultimately diagnosed. While leprosy is typically 

identi"ed by its cardinal signs, (i) loss of sensation 
with a pale (hypopigmented) or reddish skin patch, 
(ii) thickened or enlarged peripheral nerves with 
sensory or muscle loss, and (iii) the presence of 
acid-fast bacilli in a slit-skin smear3, diagnosis was 
"nally made through BMAT analysis. Thus, this 
case reinforces the complexity of diagnosing atypical 
presentations.

In addition to the atypical presentation in this patient, 
local burden of M. leprae infections in Malaysia is 
relatively low. Since 1994, the incidence of leprosy 
in Malaysia is < 1 per 10000 population. Although 
leprosy is primarily observed in East Malaysia and 
Kuala Lumpur, it is increasingly seen among foreign 
workers, as opposed to local individuals.4 This low 

Figure I: Bone Marrow Trephine Biopsy. Low-power view 
(40x magnification) showing multiple foamy histiocytes 

(A), and presence of epithelioid granuloma formation (B).

Figure II: Bone Marrow Trephine Biopsy with 
Ziehl-Neelsen (ZN). High-power view 

(100x magnification) showing numerous acid-fast bacilli.

Figure III: Bone Marrow Trephine Biopsy. Wade-Fite 
stain showing numerous acid-fast bacilli (globi) within the 

cytoplasm of histiocytes.
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incidence, coupled with the atypical presentation in 
this patient, have likely contributed to the reduced 
clinical suspicion for M. leprae infection.

In reviewing further literature regarding its 
pathogenesis, M. leprae infections have been shown to 
exhibit a broad clinical spectrum. The Ridley-Jopling 
classi"cation system categorises leprosy into two poles 
Ð lepromatous and tuberculoid Ð with an intermediate 
form referred to as borderline leprosy. Tuberculoid 
leprosy, characterised by high cell-mediated immunity, 
involves a Th1-type immune response and localised 
paucibacillary (PB) forms. In contrast, lepromatous 
leprosy, associated with a Th2 humoral response due 
to low cell-mediated immunity, is characterised by 
anergic, disseminated multibacillary (MB) forms.5 

Given the patientÕs HIV infection, which compromises 
cell-mediated immunity, it is highly likely that 
his leprosy presentation aligns with lepromatous 
leprosy. This form is characterised by a Th2 
humoral response and disseminated multibacillary 
forms due to diminished cell-mediated immunity. 
In immunocompromised individuals, lepromatous 
leprosy can present atypically, as seen in this patient 
who lacked typical skin and neurological "ndings.6 
A similar case was reported where lepromatous leprosy 
was a feature in an HIV-positive patient, highlighting 
the diagnostic challenges of such co-infections.7 

Another possible reason for the atypical presentation 
in this patient is the dissemination of M. leprae to 
the bone marrow. This dissemination creates localised 
granulomas within the bone marrow and suppresses 
lymphocyte sensitivity towards mycobacterial 
antigens.8 In this case, the suppression, combined with 
the HIV co-infection, may have signi"cantly reduced 
the overall immune response in peripheral tissues, 

allowing M. leprae to reactivate and spread without 
skin manifestion.7 The bone marrow in"ltration by 
leprae cells in this case is particularly noteworthy 
given the absence of clinical suspicion of leprosy 
before the bone marrow assessment. Although there is 
a case report documenting bone marrow involvement 
and pancytopenia in leprosy, it presented with 
typical skin lesions, unlike this patient. This further 
highlights the challenge of diagnosing leprosy in 
immunocompromised individuals, where clinical 
signs may be less apparent.9

However, a pertinent question arises regarding why 
the patient developed active leprosy after initiating 
ART therapy. A recent systemic review highlighted 
that individuals with HIV may develop immune 
reconstitution in$ammatory syndrome (IRIS) 
following the initiation of highly active antiretroviral 
therapy (HAART).10 IRIS is characterised by an 
exaggerated in$ammatory response to previously 
latent or subclinical infections, such as M. leprae, 
due to partial restoration of immune function. It is 
plausible that the initiation of ART in this patient 
led to IRIS, reactivating previously undiagnosed 
or subclinical leprosy, exacerbating its clinical 
presentation and dissemination. Treatment protocols 
for M. leprae typically involve multidrug therapy 
(MDT) with rifampicin, dapsone, and clofazimine.11 
In HIV-positive patients, the addition of 
corticosteroids is often necessary to manage IRIS.10

In this patient who presented with HIV and 
bone marrow involvement without skin lesions, 
the treatment approach would likely involve a 
combination of antiretroviral therapy (ART) for HIV 
and multidrug therapy (MDT) for M. leprae. Given 
the bone marrow involvement, it is crucial to monitor 
for signs of leprosy reactions and adjust the treatment 
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regimen accordingly. The use of corticosteroids may 
be necessary to manage any in$ammatory reactions 
seen.12  

In summary, the management of leprosy in HIV-
positive patients requires a comprehensive approach 
involving multidrug therapy (MDT), antiretroviral 
therapy (ART), and corticosteroids. In this case, the 
lack of clinical suspicion of leprosy due to its atypical 
presentation and the low local incidence led to a 
delay in diagnosis and treatment. Although available 
literature may propose reasons for such atypical 
presentations, it remains essential to always consider 
potential co-infections, such as other mycobacterial 
and opportunistic infections. This case reiterates 
the importance of enhancing awareness and training 
among healthcare providers regarding the potential 
for leprosy in HIV-positive patients, which can 
improve early detection and survival outcomes.

CONCLUSION

This case illustrates the unusual presentation 
of lepromatous leprosy in an immunode"cient 
patient. The complexity of the disease is now being 
realised as more and more studies shed light on the 
immunopathological mechanism of the condition. 
Although rare, leprosy should be considered as a 
possible diagnosis in an immunocompromised patient 
with cytopenia presenting with hepatosplenomegaly. 
Relevant clinical signs associated with the disease 
should be carefully looked for, and appropriate 
investigations should be considered. Treatment 
should be comprehensive, involving MDT, ART, and 
corticosteroids for IRIS. 
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Vascular Anomaly in an Orthodontic Patient Ð A Case Report
Sivakumar Arunachalam

VASCULAR ANOMALY AND ORTHODONTICS 

Separation of vascular lesions into one of the 
two groups, namely, hemangioma and vascular 
malformations can be of considerable signi!cance 
relative to the treatment of patients. They pose 
serious bleeding risks. A case report is presented 
here where a patient with a vascular malformation 
is treated with !xed orthodontic appliances. 
A coordinated, interdisciplinary approach can result 
in enhanced patient satisfaction and successful 
treatment outcomes.

Keywords: Vascular anomaly, Hemangioma, Nevus 
!ammeus.

Vascular lesions can be tumours or malformations. 
The terms (congenital) hemangioma and (congenital) 
vascular malformation have been used as generic 
designations for many vascular proliferations, and they 
have also been used interchangeably. Histologically, 
hemangiomas reveal a proliferation of endothelial 
cells in capillary walls that grow rapidly during the 
!rst year of life and usually disappear by the age of 
seven.1 Malformations, on the other hand, do not 
disappear and enlarge slowly by hypertrophy as the 
child ages. Malformations may be arterial, capillary, 
venous, lymphatic or mixed. 

Direct trauma, infection or hormonal factors, such 
as puberty, may trigger rapid growth.2 Because 
of the confusion surrounding the basic origin of 
many of these lesions, classi!cation of clinical and 
microscopic varieties has been dif!cult. Separation of 
vascular lesions into one of these two groups, namely, 
hemangioma and vascular malformations can be of 

considerable signi!cance relative to the treatment 
of patients. Unfortunately, in actual practice, some 
dif!culty may be encountered in classifying lesions in 
this way because of overlapping clinical and histologic 
features.

A nevus "ammeus is congenital permanent vascular 
malformation. In most cases nevus "ammeus occurs 
in isolation, whether it is on the skin or intraorally. 
Oral lesions occur most commonly in the lips, 
tongue, cheeks or palate and vary considerably in size 
and shape. They are characteristically "at or raised 
soft, reddish-purple lesions. The lesions are usually 
asymptomatic, although there is a risk of ulceration 
or frank hemorrhage. Nevus "ammeus may occur, 
however, in association with a variety of syndromes, 
some of which involve the face. The head and neck 
are common sites for isolated nevus "ammeus, which 
tend to be unilateral, segmental, and in most cases 
do not cross the midline. The facial lesions can be 
a source of great emotional distress. In adult life, 
nodular vascular proliferations frequently arise within 
the previously "at tumors. Signi!cant advances in 
the treatment of vascular lesions have been reported 
using medication, laser technology, interventional 
radiology (embolisation and sclerotherapy), and 
surgery.3

The case presented here was referred because of 
protrusive dentition which added to the pro!le 
convexity apart from already swollen lips. The facial 
lesion was diagnosed as a nevus "ammeus involving 
the lower lip extending into the left side of the face 
and neck and left side of the body (Figure I). 
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The patient had undergone anterior mandibular osteotomy for the correction of de!cient chin.

Diagnostic Assessment

The patient, aged 24 years, was referred to orthodontic treatment of proclined anterior teeth in order to achieve 
a good facial pro!le. Examination revealed a Class I molar relationship on a moderate skeletal 2 base with 
proclined lower incisors. The Frankfurt Mandibular Plane angle (FMA) and lower anterior facial height were 
increased. No intra oral swellings were evident. The left half of the dorsum of the tongue was pigmented. 
There was marked lower lip enlargement with no history of eye disturbances. There were no signs or symptoms 
of temporo-mandibular dysfunction. The upper and lower dental arches were spaced. Brownish-gray discoloration 
of the enamel was evident in the incisal and occlusal half of the anterior teeth and !rst molars, respectively in 
both the arches (Figure II).

Figure I: Distribution of the lesion in the left side of the face, neck, and body.

Figure II: Intraoral photograph. 
Note the spaced dentition and discoloration of enamel in the incisal third of the anterior teeth.
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The panoramic radiograph showed all the permanent teeth except the left lower third molar. The alveolar bone 
levels at the lower incisor segment were reduced (Figure III). Cephalometric Analysis con!rmed the clinical 
!ndings of a moderate skeletal Class II pattern with an ANB of 6�$. The FMA was increased at 32�$. The upper 
incisors were proclined at 125�$ and the lower incisors were proclined at 105.5�$. The lower incisors were in front 
of A-pog line by 9 mm (Figure III).��

Figure III: Panoramic radiograph and Cephalometric analysis.

The vascular lesion was diagnosed by a multidisciplinary 
team evaluation. It had been present since birth with 
no history of haemorrhage.

Management & Discussion

In the case reported here, the main presenting features 
were spaced and proclined upper and lower teeth. This 
could be attributed to "accid upper and lower lips. 
The clinical diagnosis of extensive nevus "ammeus on 
the left side of the body and lower lip posed bleeding 
risks associated with the lesions. Literature revealed 
that congenital vascular malformations are generally 
persistent lesions that grow with the individual and do 
not involute. The boundaries of the lesions are poorly 
circumscribed and may affect bone.4 There was no 
radiological evidence of bone pathology in this case. 
The brownish-gray discoloration in the crowns of the 

anterior teeth and !rst molars could be attributed to 
the institution of tetracycline regimens to the patient 
postpartum about three to four months. This sign of 
discoloration may not be related to the syndrome per se.

Anterior segmental mandibulectomy (augmentation 
genioplasty) has been performed to improve the 
chin prominence. Mandible was reconstructed 
with ÔLÕ plates and bone grafts put into the gap. 
Lip surgery is planned for a later date after completion 
of orthodontic treatment. Fixed appliance therapy 
was initiated to correct the incisor inclination over 
the apical bases. Since this case posed no evidence 
of hemorrhage during mandibular surgery and 
therapeutic extraction of !rst premolars was planned 
to achieve a good outcome (Figure IV). 
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Figure IV: Post orthodontic treatment.

Improvements in communication with, and education of, primary care providers, in combination with a 
coordinated, interdisciplinary approach, can result in enhanced patient satisfaction and successful treatment 
outcomes for patients with vascular lesions.  


