Asian Journal of Medicine and Biomedicine
elSNN: 2600-8173

https://journal.unisza.edu.my/ajmb

A PENERBIT

# Universiti Sultan Zainal Abidin

Asian Journal of Medicine and Biomedicine, Vol 5:1.

Case Series Open Access

Oral Mucosal Lesions in Kelantanese Sub-population: A One-Year Data Review

Rosmaliza Ramli *, Nurhafizah Ghani !, Nik Aloesnisa Nik Mohd Alwi !, Tng Nur Kamaliah Tng Mohd
Salleh 2, Tham Yuen Wern 3, Masitah Hayati Harun *

1 Basic Sciences and Oral Biology Unit, School of Dental Sciences, Universiti Sains Malaysia, Health Campus
%Paediatric Dentistry Specialist Clinic, Tawau Hospital

30ral Maxillofacial Department, Duchess of Kent Hospital

“4Oral Medicine and Oral Pathology Unit, School of Dental Sciences, Universiti Sains Malaysia, Health Campus

niknisa@usm.my

Abstract

Mucosal lesions of the oral cavity are common findings at dental clinic worldwide. Regardless
of the severity and diagnosis, oral mucosal lesions (OMLs) affect an individual’s general
health, as the oral cavity serves as the main route for nutrients intake that is crucial for human
survival. Data on the prevalence and distribution of OMLSs is imperative to aid in the diagnosis
and management of OMLs. The aim of the present study was to determine the distribution of
OMLs amongst patients attending dental clinic, Hospital Universiti Sains Malaysia (HUSM).
A cross-sectional study using secondary data was conducted. Dental records of patients
receiving oral examination and treatment in dental clinic from January to December 2014 were
obtained. Data were analysed using Chi-square test. Throughout 2014, 43 records of patients
presented with OMLs were obtained. The most common lesion was ulcerative lesions (37.3%),
followed by oral lichen planus (27.4%). Patients with exophytic lesions contributed 15.7%,
while candida-related lesion and keratotic lesion contributed 11.8% and 7.8% respectively.
Except for keratotic lesion, which was significantly associated with smoking, none other OMLs
were associated with any of the risk habits (smoking, betel quid chewing or alcohol
consumption). Data from this study serve as a basis for OMLs epidemiology studies on larger
scale that will further aid in the detection, diagnosis and better management of the oral lesions.
Findings from this study further emphasize the importance of quit-smoking program to reduce
the risk of developing oral keratotic lesion, among other diseases that have been associated
with smoking habit.
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Introduction

Oral cavity is the window to the digestive system. Any
lesion presents in the oral cavity interferes with the oral
intake of an individual, affecting their general wellbeing
and health. Early detection of OMLs provides better
management and prognosis of the conditions. In this
regard, prevalence studies serve as an important tool that
guides clinicians to detecting and diagnosing OMLSs.

The prevalence of oral mucosal lesions (OMLs) differs
across the globe which ranges from 27% - 84% 4. This
high variability could be due to the difference in
sociodemographic background of the population between
countries, and the methodology employed in different
studies 5. Most data on the OMLs prevalence published
were from Asian countries 8; the high prevalence of oral
malignancies in this region could have favoured the
research within this niche 7.

Oral mucosal lesions are defined as oral mucosa changes
based on the colour, surface texture, swelling or breach of
the oral mucosa epithelium 5. Recognition and diagnosis
of OMLs require sound clinical knowledge and experience
of the clinician, in assessing the clinical presentation of the
lesion, together with the thorough history taking &.
Although majority of OMLs are benign in nature and do
not require active management, some early changes of the
oral mucosa may indicate early signs of malignant
transformation °.

Individuals suffering from OMLs may present with pain,
difficulty in eating and speaking, and aesthetic problems.
These issues may impose a significant impact on an
individual’s quality of life 1% %, Thus, a proper guideline
on the diagnosis and management of OMLs is very
important to provide a better healthcare system for the
society.

Data from epidemiological studies are very helpful in the
diagnosis and management of OMLs. In Malaysia, the
most recent data on epidemiology of OMLs was published
in 1997 12, Thus, there is a need for an update on this data
for better management of OMLs cases for the local
population.

This study focused on the distribution of different types of
OMLs among patients attending dental clinic Hospital
Universiti Sains Malaysia (HUSM) from January 2014 to
December 2014, not limited to gender, age and race. This
study provides data on the general OMLs’ distribution in
Hospital USM that may serve as a baseline not only for
the management of OMLs but also for future studies in the
related field.

Materials and methods

Sampling Method

This is a cross-sectional study on secondary data of OML
patients who attended dental clinic, HUSM from January
2014 to December 2014. The ethical approval was
obtained from the Human Research Ethics Committee
USM (HREC) (USM/JEPeM/15060192).
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Data Retrieval and Collection

All  patients presented with OMLs and had a
clear/complete data recording were included in this study.
Records of patients who did not complain or did not
present with OMLs and attended clinics in Hospital USM
other than dental clinic were excluded from the study.
Dental records of patients within the study period was
examined and recorded by two undergraduate students and
evaluated by an Oral Pathology and Oral Medicine
(OMOP) specialist. From these subjects, those patients
presented with OMLs were identified. Data on
sociodemographic characteristics, practice of risk habits
and clinical presentation of OMLs were recorded and
collected.

Criteria for OMLs
Diagnosis of OMLs were made and confirmed by OMOP
specialist according to the guidelines from WHO 13,

Data Analysis

Data were analysed using Statistical Package for Social
Science (SPSS) version 26.0 (SPSS Inc. Chicago, IL,
USA). Analysis for the association between gender with
ulcerative lesions and oral lichen planus were performed
using Pearson chi square test. The association of all other
OML categories with the demographic data were analysed
using Fisher’s exact test.

Similarly, except for the association between ulcerative
lesions with smoking, which was analysed using Pearson
chi square test, the association of all risk habits (smoking,
betel quid chewing and alcohol consumption) with other
OML categories were analysed using Fisher’s exact test.
The level of significance was set at p < 0.05.

Results

A total of 43 records of patients diagnosed with different
type of OMLs were retrieved in this study. Majority of the
patients were female (58.1%) and almost all patients were
Malay (95.3%). Two of the patients were Chinese and we
found none from other ethnicities.

We categorised the age of the patients into six categories:
1) 20 yrs, 2) 20-29 yrs, 3) 30-39 yrs, 4) 40-49 yrs, 5) 50-
59 yrs and 6) 60-69 yrs. Most patients were in category 60
yrs (32.6%) while the lowest number of patients were in
category <20 yrs (7%). The summary for demographic
characteristics is summarised in Table 1.

*P<0.05
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Table 1
Demographic characteristics of oral mucosal lesion
patients

Number and % within
patients with oral lesions [n
(%)]
Gender
Male 18 (41.9%)
Female 25 (58.1%)
Age (years)
<20 3 (7%)
20-29 4 (9.3%)
30-39 6 (14%)
40-49 6 (14%)
50-59 10 (23.3%)
>60 14 (32.6%)
Ethnicity
Malay 41 (95.3%)
Chinese 2 (4.7%)
Indian 0
Others 0

In this study, OMLs were categorised into oral lichen
planus, candida-related, ulcerative, exophytic, and
keratotic lesions. The most frequent oral lesions found
were ulcerative lesions (37.3%) followed by oral lichen
planus (27.4%). Candida-related lesions which include
median rhomboid glossitis comprised 11.8%, while
exophytic lesions contributed 15.7% from all lesions
found. The least number of lesions found were keratotic
lesions (7.8%).

Most of these lesions occurred in patients of older age.
Mean age for candida-related, ulcerative, exophytic,
keratotic lesions and oral lichen planus were 61.2+18.98,
36.5+14.84, 48.6+£19.57, 60.5+19.11 and 54.6+19.58,
respectively. With regard to gender preference, there was
an equal male to female ratio for candida-related and
exophytic lesions. Females predominated over male for
ulcerative lesions and oral lichen planus with male to
female ratio 7:12 and 2:5, respectively.

Meanwhile, males were affected more than females for
keratotic lesions with the male to female ratio 3:1 (Table
2).
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Table 2
Distribution of 51 oral mucosal lesions detected in 43
patients

Type of No of Mean Age Male to

OMLs lesion [n +SD female
(%)] (years) ratio
Candida- | 6(11.8%) | 61.2+18.98 1:1
related
lesions
Ulcerative 19 36.5+14.84 7:12

lesions (37.3%)

Exophytic | 8 (15.7%) | 48.6+19.57 1:1
lesions

Keratotic 4 (7.8%) | 60.5+19.11 31
lesions

Oral 14 (27.4) | 54.6+19.58 2:5
lichen
planus

The anatomical sites for OMLSs vary according to the
different OML categories. Oral lichen planus and
ulcerative lesions were found mostly on the buccal
mucosa (11 out of 23 and 9 out of 31 cases, respectively).

Meanwhile, candida-related lesions were found mostly
on the palate (3 out of 12 cases), keratotic lesions on the
tongue (2 out of 7 cases) and exophytic lesions on the
gingiva (3 out of 9 cases) (Figure 1).
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Figure 1: Distribution of oral mucosal lesions at different
anatomical sites.

In particular, we found one case of herpetic lesion (which
was categorised under ulcerative lesions) on the tongue of
a six- month old Malay patient and another case of
rhomboid median glossitis on the tongue of a 50-year old
Malay male patient.

The associations between different categories of OMLs
with age, gender and ethnicity were presented in Table 3.
We found only a significant association between age and
ulcerative lesions (P<0.05). Other OMLs showed no
significant association with any of the sociodemographic
data (age, gender and ethnicity).

Oral Age Gender Ethnicity
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We further studied the smoking habit, betel quid chewing
and alcohol consumption in patients according to the
different OML categories.

Smoking was most frequently seen in patients diagnosed
with keratotic lesions, while none of the patients
diagnosed with candida-related and exophytic lesions
were active smokers. Only one patient diagnosed with
ulcerative lesion and another patient with oral lichen
planus claimed to be active smokers.

We also assessed betel quid chewing and alcohol
consumption; for both habits, 31 (72.1%) patients claimed
to never chew betel quid or drink alcohol while 12 (27.9%)
of them with unknown status of any of the habits.
Analysis of the association between different categories of
OMLs with risk habits showed a significant association
between keratotic lesions with smoking habit (P<0.05).
All other lesion categories were not significantly
associated with any of the risk habits studied (Table 4).

Table 4

Association of oral mucosal lesions with risk habits
(smoking, betel quid chewing and alcohol consumption).

aPearson chi square

*P<0.05
. Alcohol
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mucos
al Ve Ve Ve
lesion | Stati p Stati | p | Stati | p
S stic | valu | stic val stic val
(df) e (df) ue (df) ue
Candi ] loso| _ |o3| _ o3
related 3 27 27
Ulcera ) 0.65 | 2.068 | 0.2 | 0.068 | 0.2
tive 3 2 02 2 02
Exoph ) 0.43 ) 1.0 ) 1.0
ytic 5 00 00
Kerato ) 0.02 ) 1.0 ) 1.0
tic 0* 00 00
I%i'n ~|o24a|  |os|  |o5
7 25 25
planus
Discussion

AJMB, Official Journal of Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia. Nisa et al.



https://journal.unisza.edu.my/ajmb/index.php/ajmb/index

Asian Journal of Medicine and Biomedicine
elSNN: 2600-8173

https://journal.unisza.edu.my/ajmb

There are increasing concerns on the OMLs among the
community and health experts, due to its effects on the
quality of life and more importantly its potential to
develop into malignancies. Epidemiological studies on
OMLs could provide the basis of the extent and
seriousness of any of these lesions, serving as an important
tool for a more comprehensive OMLsS management.
OMLs should be one of the highlights in oral health
studies, in addition to the already popular subjects, dental
caries and periodontal diseases .

The multi-ethnicity population in Malaysia makes it a
diverse and unique country. The major ethnic groups are
Bumiputras [whom are Malays, and other indigenous
people of Sabah and Sarawak (62.1%)], Chinese (29.4%),
Indians (8.1%), and others (0.5%) *2. However, according
to census data issued every 10 years, Kelantan (where this
study was conducted) was heavily populated by Malays
(93.8% from the overall population) 5. This ethnicity
distribution was reflected in our study where the vast
majority of our patients were Malays. Study by Zain et al.
(1997) reported that the prevalence of OMLs was highest
among Indians (4.0%) followed by Bumiputras (the
indigenous people of Sabah and Sarawak) (2.5%) whilst
the lowest prevalence was contributed by the Chinese
(0.5%). However, results from the present study found no
association between ethnicity and OMLs. The large
sample size (1135 OML patients) and wider population
coverage in Zain et al. (1997) study compared to ours
could be the crucial factor that contribute to this unparallel
results.

In the present study, we found variations in gender
preference in the distribution of different types of OMLs.
In particular, ulcerative lesions were higher in females
compared to males. Our results are in agreement with data
from Malaysia National Survey 1997 which reported
similar distribution of OMLs between males and females
12 However, studies in other countries showed different
gender distribution of OMLSs. In Saudi Arabia, OMLs are
more commonly found in females 6 while other studies
conducted in Mexico, India, and South Africa in 2008,
2013, and 2020, respectively reported that OMLs were
more commonly found in males than females * 4 17, The
higher prevalence of OMLSs in males could be attributed to
the lifestyle and habits in these regions; males are more
known to consume tobacco and other addictive substances
compared to females 18 19, Tobacco and other addictive
substances have been shown to have a significant
association to some of the OMLs such as leukoplakia and
oral submucous fibrosis 1 31617,

The age distribution of OMLs in this study showed some
similarities with the findings from the earlier Malaysian
National Survey 1997 12, Their data showed that high
prevalence of OMLs were found both in the middle age
group (45 — 64 years, 28.26%) and older age group (65
years or more, 28.35%) while the younger age group had
a lower prevalence compared to the other two groups (25
— 44 years, 13.73%). In the present study, subjects in older
groups (>60 years old) had the highest prevalence
(32.6%), followed by those aged 50-59 years old (23.3%),
while subjects from younger age group (<50 years)
contributed only less than half of that from those >50 years
old (44.3%). Improved healthcare services and health
awareness in Malaysia over the past two decades have led
to increased number and proportion of elderly population
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in Malaysia (defined as individual aged 60 and above) 2>
22 However, despite having the benefit of living a longer
life, the elderly people are also known to be susceptible to
most diseases compared to other age groups which could
be one of the crucial factors that lead to high OMLs in
patient >60 years old.

In addition, the increase number of both medical doctor
and dentist has also provided better disease detection and
diagnosis hence the increase OMLs in elderly and overall
population. Data from Department of Statistics Malaysia
showed that the ratio of medical doctor and dentist to
patient have decreased over the years; dentist to patient
ratio in particular, has reduced from 1:6 to 1:4 from 2012
to 2016 23. On the other hand, population of the younger
generations (<60 years) are declining as a result of low
birth rate and declining total fertility rate in Malaysian
population 2% 22, Together with the increase health
awareness among Malaysians, this in turn could contribute
to the lower cases of OMLs in younger groups in our
study.

In this study, OMLs were diagnosed according to a
guideline by WHO: Guide to Epidemiology and Diagnosis
of Oral Mucosal Diseases and Conditions 2. Our data
showed that the most common type of OMLs in patients
attending dental clinic Hospital USM was ulcerative
lesions, of which none of these were malignant. Findings
from most studies across the globe showed that malignant
lesions represent only a minority among all lesions in the
oral mucosa % 2 12 14 Due to this worldwide low
prevalence of intraoral malignant lesions together with our
small sample size, it is not surprising that we did not find
any malignant lesion among the 43 records retrieved in our
study. Despite none of our ulcerative lesions was
diagnosed malignant, close observation and monitoring
should be performed to patients presented with oral ulcer.
Ulcerative lesion has been shown to be one of the common
presentations for the most prevalent oral malignancy, the
oral squamous cell carcinoma (OSCC) 252, Most OSCC
cases presented to dental clinic and diagnosed as
malignancy when they are already at an advanced stage of
disease progression which contribute to poor prognosis for
survival 2%, Thus, it is crucial for any patients presented
with oral ulcer to undergo a thorough clinical examination
regardless of the age; as individuals from different age
groups could suffer from OSCC 3.0One herpetic lesion was
found on the labial mucosa of a six-months old baby,
consistent with other studies which reported several
lesions such as herpetic infections are more frequently
seen in children than adult 3234,

A variety of OMLs are associated with the risk habits such
as tobacco smoking and betel quid chewing, and many of
these carry a potential risk for the development of cancer
3, A cross sectional study conducted in South India
revealed that the prevalence of OMLs in patients with
tobacco smoking, chewing and mixed habits was higher
compared to those patients without such habits (26.8% vs
2.8% respectively) %. In particular, a review on
epidemiological and experimental studies have identified
smoking as a risk factor for malignancies 337 including
those of the orofacial region 3. 39, Smoking has also been
associated with oral lesions such as keratosis and OSCC
39, Even the use of nicotine replacement therapy (NRT)
which is aimed at replacing nicotine in tobacco product for
smoking cessation program, can lead to keratotic changes
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of the oral mucosa “°. Tebbut and colleagues reported that
the excessive use of oral NRT could lead to nicotine-
associated keratosis with hyperplastic changes. Despite
the absence of dysplastic or malignant changes, oral
keratosis has been shown to share genomic overlap with
oral dysplasia !, thus, should be monitored and observed
closely for potential malignancy.

Except for the significant association between keratotic
lesion and smoking habit, we found that majority of the
subjects diagnosed with OMLs did not smoke tobacco,
chew betel quid or drink alcohol. Although our data
showed that OMLs in these groups was not associated
with any of the high risk habits, it is worth mention that
both young and elderly populations are more exposed to
different types of stress as the world evolves and
progresses. Almeida, Charles, Mogle, Drewelies, Aldwin,
Spiro 111 and Gerstorf #? studied stress in subjects between
1990 and 2010 and reported that stressful daily life
experience and historical changes had caused increase in
number of stressors as the years progressed and that some
of the stressors became more severe and posed more risk
to their future plans. Recent studies on the association of
stress with oral lesions suggested that stress could be one
of the aetiologic factors to oral lesions such as oral ulcers
and oral lichen planus *+6. Data on the psychosocial
aspect of our subjects were not available from the records
retrieved.

Conclusion

The present study provides an overview of demographics
of OMLs among dental patients attending dental clinic
Hospital USM. These data could serve as a basis for
further evaluation of oral health care in Kelantan and
Malaysia in a larger scale. Within the limitations of this
study, we found that the most common lesion of the oral
mucosa of patients attending dental clinic Hospital USM
was ulcerative lesions which were commonly found in the
middle age group. Among the risk habits studied, smoking
habit was significantly associated with keratotic lesions.
Together, these data provide, at the very least, an update
for the distribution of OMLs amongst Kelantanese which
will serve as a basis for future bigger scale studies.

Recommendation

Thus, it is deemed important to consider and include the
psychological and psychosocial factors for OMLs future
studies. By including this factor, it is hoped that a better
and more comprehensive and holistic management of
OMLs could be outlined and practiced in Malaysia.

Limitation of Study

Three main issues that may affect the results in this study
are worth mention; 1) Data of OMLs were obtained from
subjects' records and no direct oral examination was
performed on the patients, 2) The duration of the study
which was one year, and 3) the study population which
reflects the sample size. Thus, it is imperative for future
studies to address these main issues to overcome the lack
of generalisation and statistical insignificance data from
this study.

Acknowledgements

|PENERBIT

/_‘f Universiti Sultan Zainal Abidin

The authors would like to thank all staff in Record Unit
and Dental Clinic, Hospital Universiti Sains Malaysia for
their help either direct or indirectly during data collection
procedures, and Dr Mohamad Arif Awang Nawi for his
guidance during data analysis.

References

1. Castellanos JL, Diaz-Guzman L. Lesions of the oral
mucosa: an epidemiological study of 23785 Mexican
patients. Oral Surgery, Oral Medicine, Oral Pathology,
Oral Radiology, and Endodontology. 2008;105(1):79-85.

2. Kansky AA, Didanovic V, Dovsak T, Brzak BL,
Pelivan I, Terlevic D. Epidemiology of oral mucosal
lesions in  Slovenia. Radiology and oncology.
2018;52(3):263-266.

3. Mehrotra R, Thomas S, Nair P, et al. Prevalence of oral
soft tissue lesions in Vidisha. BMC research notes.
2010;3(1):1-6.

4. Chher T, Hak S, Kallarakkal TG, et al. Prevalence of
oral cancer, oral potentially malignant disorders and other
oral mucosal lesions in Cambodia. Ethnicity & health.
2018;23(1):1-15.

5. Feng J, Zhou Z, Shen X, et al. Prevalence and
distribution of oral mucosal lesions: a cross-sectional
study in Shanghai, C hina. Journal of Oral Pathology &
Medicine. 2015;44(7):490-494.

6. Da Silva KD, de O. da Rosa WL, Sarkis-Onofre R, et
al. Prevalence of oral mucosal lesions in population-based
studies: A systematic review of the methodological
aspects. Community dentistry and oral epidemiology.
2019;47(5):431-440.

7. Chung CH, Yang YH, Wang TY, Shieh TY,
Warnakulasuriya S.  Oral precancerous disorders
associated with areca quid chewing, smoking, and alcohol
drinking in southern Taiwan. Journal of oral pathology &
medicine. 2005;34(8):460-466.

8. Deliverska E, Forghani P, Kooner A. Clinical
challenges in differential diagnosis of oral lesions. Journal
of Medical and Dental Practice. 2020;7(1):1065 - 1189.

9. Neville BW, Day TA. Oral cancer and precancerous
lesions. CA: a cancer journal for clinicians.
2002;52(4):195-215.

10. De Oliveira LJC, Torriani DD, Correa MB, et al. Oral
mucosal lesions’ impact on oral health-related quality of
life in preschool children. Community dentistry and oral
epidemiology. 2015;43(6):578-585.

11. Maria-del-Carmen Villanueva-Vilchis P, Lopez-Rios
I-MG. Impact of oral mucosa lesions on the quality of life
related to oral health. An etiopathogenic study. Medicina
oral, patologia oral y cirugia bucal. 2016;21(2):e178.

12. Zain RB, lkeda N, Razak IA, et al. A national
epidemiological survey of oral mucosal lesions in

AJMB, Official Journal of Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia. Nisa et al.



https://journal.unisza.edu.my/ajmb/index.php/ajmb/index

Asian Journal of Medicine and Biomedicine
elSNN: 2600-8173

https://journal.unisza.edu.my/ajmb

Malaysia. Community dentistry and oral epidemiology.
1997,;25(5):377-383.

13. Kramer I, Pindborg JJ, Bezroukov V, Infirri J. Guide
to epidemiology and diagnosis of oral mucosal diseases
and conditions. World Health Organization. Community
dentistry and oral epidemiology. 1980;8(1):1-26.

14. Bhatnagar P, Rai S, Bhatnagar G, Kaur M, Goel S,
Prabhat M. Prevalence study of oral mucosal lesions,
mucosal variants, and treatment required for patients
reporting to a dental school in North India: In accordance
with WHO guidelines. Journal of family & community
medicine. 2013;20(1):41.

15. Malaysia DoS. Population by ethnic group. Jabatan
Perangkaan Malaysia. 2020. Accessed 26 November
2020.
http://pqgi.stats.gov.my/result.php?token=12a83d2c74986
c7e4c05b54d31fcle60

16. Al-Mobeeriek A, AlDosari AM. Prevalence of oral
lesions among Saudi dental patients. Annals of Saudi
Medicine. 2009;29(5):365-368.

17. Pontes CC, Chikte U, Kimmie-Dhansay F, Erasmus
RT, Kengne AP, Matsha TE. Prevalence of oral mucosal
lesions and relation to serum cotinine levels—Findings
from a cross-sectional study in South Africa. International
Journal of Environmental Research and Public Health.
2020;17(3):1065.

18. Anantharaman D, Marron M, Lagiou P, et al.
Population attributable risk of tobacco and alcohol for
upper aerodigestive tract cancer. Oral Oncology.
2011;47(8):725-731.

19. Strunin L, Diaz-Martinez A, Diaz-Martinez LR, et al.
Age of onset, current use of alcohol, tobacco or marijuana
and current polysubstance use among male and female
Mexican  students.  Alcohol and  Alcoholism.
2017;52(5):564-571.

20. Scherbov S, Sanderson W. New Measures of
Population Ageing. Expert Group Meeting: “Measuring
population ageing: Bridging Research and Policy”,
Bangkok, Thailand, 25-26 February 2019. 2019;

21. Karim H. The elderly in Malaysia: demographic
trends. Medical Journal of Malaysia. 1997;52:206-212.

22. Ibrahim WW, Ashi HM, Othman N, et al. Population
and  demographics, Ageing. Vol. 1. 2017.
www.moh.gov.my » resources > Annual Report MoH
2017.

23. Malaysia DoS. Social Statistics Bulletin, Malaysia,
2017.

24. Jin L, Lamster I, Greenspan J, Pitts N, Scully C,
Warnakulasuriya S. Global burden of oral diseases:
emerging concepts, management and interplay with
systemic health. Oral diseases. 2016;22(7):609-619.

|PENERBIT

/_‘f Universiti Sultan Zainal Abidin

25. Bagan J, Sarrion G, Jimenez Y. Oral cancer: clinical
features. Oral Oncology. 2010;46(6):414-417.

26. El-Naggar AK, Chan JK, Grandis JR, Takata T,
Slootweg PJ. WHO classification of head and neck
tumours. International Agency for Research on Cancer;
2017.

27. Chen Y, Huang H, Lin L, Lin C. Primary oral
squamous cell carcinoma: an analysis of 703 cases in
southern Taiwan. Oral oncology. 1999;35(2):173-179.

28. Chi AC, Day TA, Neville BW. Oral cavity and
oropharyngeal squamous cell carcinoma—an update. CA:
a cancer journal for clinicians. 2015;65(5):401-421.

29. Sankaranarayanan R, Ramadas K, Amarasinghe H,
Subramanian S, Johnson N. Oral cancer: prevention, early
detection, and treatment. Disease Control Priorities. 3 ed.
2015:chap Cancer.

30. Huang C-C, Ou C-Y, Lee W-T, Hsiao J-R, Tsai S-T,
Wang J-D. Life expectancy and expected years of life lost
to oral cancer in Taiwan: a nation-wide analysis of 22,024
cases followed for 10 years. Oral oncology.
2015;51(4):349-354,

31. Maulina T, Iskandarsyah A, Hardianto A, et al. The
incidence of oral squamous cell carcinoma (OSCC) and its
relationship with orofacial pain in oral cancer patients in
West Java Province, Indonesia. Journal of oral and
maxillofacial ~surgery, medicine, and pathology.
2017;29(1):29-32.

32. Shulman J. Prevalence of oral mucosal lesions in
children and youths in the USA. International Journal of
Paediatric Dentistry. 2005;15(2):89-97.

33. Hong CH, Dean DR, Hull K, et al. World Workshop
on Oral Medicine VII: Relative frequency of oral mucosal
lesions in children, a scoping review. Oral diseases.
2019;25:193-203.

34. Vieira-Andrade RG, Martins-Janior PA, Corréa-Faria
P, et al. Oral mucosal conditions in preschool children of
low socioeconomic status: prevalence and determinant
factors. European journal of pediatrics. 2013;172(5):675-
681.

35. Patil PB, Bathi R, Chaudhari S. Prevalence of oral
mucosal lesions in dental patients with tobacco smoking,
chewing, and mixed habits: A cross-sectional study in
South India. Journal of family & community medicine.
2013;20(2):130.

36. Vineis P, Caporaso N. Tobacco and cancer:
epidemiology and the laboratory. Environmental Health
Perspectives. 1995;103(2):156-160.

37. Ezzati M, Henley SJ, Lopez AD, Thun MJ. Role of
smoking in global and regional cancer epidemiology:
current patterns and data needs. International journal of
cancer. 2005;116(6):963-971.

AJMB, Official Journal of Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia. Nisa et al.



https://journal.unisza.edu.my/ajmb/index.php/ajmb/index
http://pqi.stats.gov.my/result.php?token=12a83d2c74986c7e4c05b54d31fc1e60
http://pqi.stats.gov.my/result.php?token=12a83d2c74986c7e4c05b54d31fc1e60
file:///C:/Users/HP/Downloads/www.moh.gov.my

Asian Journal of Medicine and Biomedicine
elSNN: 2600-8173

https://journal.unisza.edu.my/ajmb

38. Hashibe M, Brennan P, Benhamou S, et al. Alcohol
drinking in never users of tobacco, cigarette smoking in
never drinkers, and the risk of head and neck cancer:
pooled analysis in the International Head and Neck Cancer
Epidemiology Consortium. Journal of the National
Cancer Institute. 2007;99(10):777-789.

39. Naveen-Kumar B, Tatapudi R, Sudhakara-Reddy R,
Alapati S, Pavani K, Sai-Praveen K-N. Various forms of
tobacco usage and its associated oral mucosal lesions.
Journal of clinical and experimental dentistry.
2016;8(2):e172.

40. Tebbutt J, Khan Z, Ariyaratnam R. A case report of
oral nicotine-associated keratosis and a review of oral
mucosal changes in tobacco and similar products. British
Dental Journal. 2020;228(10):757-760.

41. Villa A, Hanna GJ, Kacew A, Frustino J, Hammerman
PS, Woo SB. Oral keratosis of unknown significance
shares genomic overlap with oral dysplasia. Oral diseases.
2019;25(7):1707-1714.

42. Almeida DM, Charles ST, Mogle J, et al. Charting
adult development through (Historically changing) daily
stress processes. American Psychologist. 2020;75(4):511.

43. Cruz AF, Carvalho BCDS, De Lacerda JCT, et al.
Association of stress and oral lesions. Oral Surgery, Oral
Medicine, Oral Pathology and Oral Radiology.
2020;129(1):e137-138.

44. Karthikeyan P, Aswath N. Stress as an etiologic co-
factor in recurrent aphthous ulcers and oral lichen planus.
Journal of oral science. 2016;58(2):237-240.

45, Karaer IC, Urhan A, Reyhani I. Stress and recurrent
aphthous stomatitis. Medicine. 2020;9(1):170-4.

46. Manczyk B, Gotda J, Biniak A, et al. Evaluation of
depression, anxiety and stress levels in patients with oral
lichen planus. Journal of oral science. 2019:18-0113.

| PENERBIT

/ Universiti Sultan Zainal Abidin

AJMB, Official Journal of Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia. Nisa et al.



https://journal.unisza.edu.my/ajmb/index.php/ajmb/index

