ISSN (Print): 2710-0545

Volume: 5, Issue 2 ISSN (Online): 2790-5322

July 2025

Foundation University
Journal of Dentistry

Foundation University Islamabad,

Defence Avenue, DHA Phase-I,

Islamabad 44000, Pakistan F U J D
hattps:fui.edu.pk/fujd/index.php/fujd
info.fujd @edu.pk Biannual







ISSN Print: 2710-0545

Foundation University ISSN Online: 2790-5322
Journal of Dentistry Volume 5, Issue 2
July 2025

PATRON-IN-CHIEF

Maj Gen Muhammad Kaleem Asif, HI (M), (Retd)
Rector — Foundation University Islamabad

PATRON
Maj Gen Prof. Dr. Qudratullah Malik, HI (M), (Retd)
Principal — Foundation University Medical College

Director — Foundation University School of Health Sciences

EDITORIAL DIRECTOR
Maj Gen Prof. Dr. Waseem Ahmed, HI (M), (Retd)
Principal& Dean — Foundation University College of Dentistry

EDITOR-IN-CHIEF
Prof. Dr. Muhammad Wasim Ibrahim
Vice Principal — Foundation University College of Dentistry

EDITOR

Dr. Fizza Sahar Anwar

Assistant Professor
Department of Dental Education & Research
Foundation University College of Dentistry

EDITORIAL TEAM
ASSOCIATE EDITORS

Dr. Rozina Nazir Dr. Nadia Aman
Professor and Head Professor and Head
Department of Orthodontics Department of Operative Dentistry
Foundation University College of Dentistry Foundation University College of Dentistry

Dr. Shoaib Rahim
Assistant Professor
Department of Prosthodontics
Foundation University College of Dentistry

ASSISTANT EDITORS

Dr. Beenish Abbas Dr. Saima Zafar
Assistant Professor and Head Senior Lecturer
Department of Paediatric Dentistry Department of Dental Education and Research
Foundation University College of Dentistry Foundation University College of Dentistry

Dr. Numrah Shakeel Malik
Demonstrator
Department of Oral & Maxillofacial Surgery
Foundation University College of Dentistry

EDITORIAL ADVISORY BOARD

Professor Dr. Salman Ahmad Professor Dr. Nadia Zaib
Associate Dean Clinical Sciences (CS) Associate Dean Basic Sciences (BS)
Head, Department of Prosthodontics Head, Department of Oral Pathology
Foundation University College of Dentistry Foundation University College of Dentistry
Dr. Shagufta Akhtar
Director

Office of Research, Innovation & Commercialization (ORIC)
Foundation University Islamabad



ISSN Print: 2710-0545

Foundation University ISSN Online: 2790-5322
Journal of Dentistry Volume 5, Issue 2
July 2025

CONSULTING ADVISORY BOARD

International Members

Dr. Yasir Dilshad, PhD
Department of Periodontics,
School of Dentistry,
University of Maryland, USA

Dr. Furqan A. Shah, PhD
Department of Biomaterials,
University of Gothenburg,
Gothenburg, Sweden

Dr. Shahid Fazal, PhD
School of Dental Sciences,
Health Campus, Universiti Sains Malaysia,
Kelantan, Malaysia

Dr. Mohamad Shafiq Mohd Ibrahim, PhD
Department of Dental Public Health,
Kulliyyah of Dentistry
International Islamic University Malaysia,
Kuantan, Malaysia

Dr. Fahad Kidwai, PhD
Department of Health and Human Services,
Craniofacial and Skeletal Diseases Branch,
National Institute of Dental and Craniofacial

Research, National Institutes of Health,

Bethesda Maryland, USA

Dr. Wan M Amir Wan Ahmed, PhD
School of Dental Sciences,
Health Campus, Universiti Sains Malaysia,
Kelantan, Malaysia

Dr. Shifat A Nowrin, PhD
School of Dental Sciences,
Health Campus, Universiti Sains Malaysia,
Kelantan, Malaysia

Dr. Abdul Samad Khan, PhD
College of Dentistry,
Imam Abdulrahman Bin Faisal University,
Dammam, Saudi Arabia

Dr. Syed Rashid Habib, FCPS
Department of Prosthetic Dental Sciences
College of Dentistry, King Saud University,
Riyadh, Kingdom of Saudi Arabia

National Members

Dr. Farooq Ahmed Chaudhary, PhD
Department of Community Dentistry
School of Dentistry,

Shaheed Zulfiqar Ali Bhutto Medical University,
Islamabad, Pakistan

Dr. Imran Alam Moheet, PhD
Department of Science of Dental Materials,
Ziauddin College of Dentistry,
Ziauddin University,

Karachi, Pakistan

Dr. Farhan Raza Khan, FCPS
Department of Operative Dentistry & Endodontics
Aga Khan University Medical College & Hospital,

Aga Khan University
Karachi, Pakistan

PUBLISHER:

Dr. Yawar Hayat Khan
Deputy Vice Chancellor (Academics)
Riphah International University Islamabad,
Pakistan

Dr. Ayesha Fahim, PhD

Department of Oral Biology & Tooth Morphology

University College of Medicine & Dentistry,
University of Lahore,
Lahore, Pakistan

Dr. Saima Azam, FCPS
Department of Operative Dentistry
Islamabad Dental Hospital,
Islamabad Medical & Dental College,
Islamabad, Pakistan

Foundation University College of Dentistry & Hospital (FUCD&H)
Foundation University School of Health Sciences

Defence Avenue, DHA Phase 1

Islamabad, Pakistan

UAN: +92-51-111 384 (FUI) 111

Phone: +92-51-5788171 Extension: 713




ISSN Print: 2710-0545

Foundation University ISSN Online: 2790-5322
Journal of Dentistry Volume 5, Issue 2
July 2025

The Foundation University Journal of Dentistry (FUJD), published biannually, is the official and scientific
publication of the Foundation University College of Dentistry & Hospital, Foundation University Islamabad.
The FUJD provides a forum for the exchange of information about new and significant research in dentistry
and is dedicated to the dissemination of new knowledge on all sciences of health, to the oral cavity and
associated structures in health and disease. It comprises peer-reviewed original research in all fields of health,
dental, oral, and craniofacial sciences.

FUJD follows the International Committee of Medical Journal Editors (ICMJE) Uniform Requirements for
Manuscripts (URMs) submitted to biomedical journals. The target audience of the FUJD includes researchers,
dental practitioners or clinicians, oral and dental policymakers, dental educators, hard-tissue scientists, dental
students, and other healthcare professionals.

Copyright © 2023 by The Author(s). All rights reserved under a Creative Commons Attribution-
NonCommercial 4.0 (CC BY-NC 4.0) International License.

FUJD is an open-access peer-reviewed journal, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. FUJD
does not allow the commercial use of any published article. All articles published represent the view of the
authors and do not reflect the official policy of FUJD. Details on copyright policies can be found at https://
creativecommons.org/licenses/by-nc/4.0/ or our website: http://fujd.fui.edu.pk/index.php/fujd

Notice

Practitioners and researchers must always rely on their own experience and knowledge in
evaluating and using any information, methods, compounds, or experiments described herein.
Because of rapid advances in the medical and dental sciences, in particular, independent
verification of diagnoses and drug dosages should be made. To the fullest extent of the law, no
responsibility is assumed by the publisher, authors, editors, or contributors for any injury and/or
damage to persons or property as a matter of products liability, negligence or otherwise, or from
any use or operation of any methods, products, instructions, or ideas contained in the material
herein.

CORRESPONDENCE ADDRESS:

Editorial Office

Foundation University Journal of Dentistry

Foundation University College of Dentistry & Hospital

Foundation University School of Health Sciences, Defence Avenue, DHA Phase I, Islamabad, Pakistan
Phone: +92-51-5788171 Extension: 713, Email: info.fujd@fui.edu.pk

Printed in Pakistan



ISSN Print: 2710-0545

Foundation University ISSN Online: 2790-5322
Journal of Dentistry Volume 5, Issue 2
July 2025

Table of Contents

S. No.

Title

Page No.

Editorial

Fractured Systems and Fading Funds: Rebuilding Resilient Health Systems in Low

Middle-Income Countries Amidst Economic, Security and Policy Instability
Sanaa Masood Aslam

01

Original Articles

Multicentre, Cross-sectional Survey on Oral and Maxillofacial Surgery Cases and its

Management in Pakistan during the COVID-19 Pandemic: A National Perspective
Mor Khan Shar, Faheem Ahmed, Hamza Hassan Mirza, Asif Ali, Asif Nazir Chaudhary, Zahoor Ahmed Rana

04

Frequency and Risk Indicators of Dental Caries in Schoolchildren of Rawalakot, Azad

Jammu And Kashmir
Shahid Igbal, Syed Muhammad Shafiq ur Rahman, Humayun Mumtaz, Hefsa Qamar

10

Comparison and Assessment of Communication Skills in Traditional and Integrated

Undergraduate Dental Education
Warda Zafar, Naima Shariff, Zarrah Wasim Zafar, Madeeha Nazar Tiwana, Sajjad Hussain, Sumreena Mansoor

18

Pre-Operative Anxiety Patterns in Patients Undergoing Impacted Lower Third Molar

Extraction
Erum Riaz, Sadia Paiker, Maimoona Siddiq, Saeed Ullah Shah, Muhammad Umar Qayyum, Mazhar Khan

26

The Correlation between Chronological Age and Cervical Vertebral Maturation Stages in

Adolescent Female Orthodontic Patients of South Punjab
Anam Akram, Mehmood Ahmed Rana, Rabia Anwar, Mariam Khalid Mahmood, Maryam Mushtaq

33

Formulation of Dispersible Tablet Based On Extract from Cassia Fistula Leaves and

Evaluation of Its Anti-Fungal Effect on Heat Cure Acrylic Resin
Uzma Hasan, Afifa Ehsan, Faisal Moeen, Hasan Afzaal

39

Frequency of Autoimmune Disorders in Patients of Alopecia Areata: A Cross-sectional

Survey
Furqan Haider, Asma Javed Kiyani, Rida Najmi, Shumaila Khan, Ayesha Anwar, Syed Mustafa Omer

46

Comparative Analysis of Post-Dental Surgery Outcomes: Focus on Dry Socket and

Mouthwash Practices
Yosra Saeed, Sadaf Raffi, Fakeha Zahid, Muhammad Wajahat Ghafoor, Maidah Hanif, Fakeha Meraj Ansari

51

Evaluating the Competency of Dental Students and House Officers in Inferior Alveolar

Nerve Block with Clinical Training Reinforcement
Aman Ahmad,Ahmad Liaquat, Muhammad Usama Hizbullah Haider, Rabia Naseer, Muhammad Rashid, Khagan
Azam

57

Guide for Authors




EDITORIAL
DOI: 10.33897/fujd.v512.500

OPEN ACCESS

@O

Fractured Systems and Fading Funds: Rebuilding Resilient Health Systems in Low
Middle-Income Countries amidst Economic, Security and Policy Instability

Sanaa Masood Aslam'

Copyright © 2024 The Author(s). Published by Foundation University Journal of Dentistry.

The history of security measures to protect against infectious
diseases dates back many decades ago. Nevertheless, context
in which modern day health security has been framed
and rationalised was in fact set in the late 1980s’ when
industrialisation and widespread urbanisation opened doors
to zoonotic and infectious diseases with uncontrolled spread,
having potentials of a deadly pandemic with significant
implications on markets and economies became prominent
in scholarly writings.! A renewed interest in health security
measures to strengthen public health capacities, was awakened
following the 2014 Ebola virus outbreak in West Africa with
the introduction of Global Health Security Agenda (GHSA) to
which many LMICs are signatories off.?

The international health fundings’ trajectory also mirrors global
responses to health crises. A notable increase in health fundings
began in the 1990s as a response to public health emergencies
such as HIV/AIDS, malaria, tuberculosis and the Global Fund
was established in 2002 to combat the aforementioned crises.
This growth has however, remained uneven and inconsistent,
often swayed by national priorities or as a sequalae to
immediacy of crises, changing health priorities of donor
countries/ organisations. The recent COVID-19 pandemic
has, nonetheless, already unveiled flaws in preparedness and
response including, limited financial investments in health
systems, lack of emergency funds surge, reallocation of health
resources, insufficient commitments and others consequently,
undermining health, globally.

In September 2022, a novel multilateral funding tool, the
Pandemic Fund, was created and unveiled at the G20 Joint
Foreign ministers and Health Ministers’ meeting in Bali,
Indonesia, with the aim to bolster pandemic prevention,
preparedness, and response in low-middle income countries
through financial support/ aid, technical and expert guidance

! Assistant Professor & Head, Department of Community
& Preventive Dentistry, Foundation University college of
Dentistry, Foundation university Islamabad, Islamabad,
Pakistan.

Email: sanaamasood.aslam@fui.edu.pk

DOI: 10.33897/fujd.v5i2.500

from various partners (national, regional, global). The fund
prioritizes bio-surveillance,

lab advancements for rapid diagnosis, and capacity building
of health worker training. With the World Bank being its
trustee and WHO chairing its technical advisory panel, the
Fund was successful in moving critical financial investments
awarding US$885 million, catalysing additional US$ 6 billion
from partners covering investment gaps in nearly 75 low-
middle income countries via 47 capacity building, surveillance
and technical support projects. The fund has been pivotal in
galvanising multi-sectoral co-ordinations and cooperations,
incentivising countries to improve their domestic input for
sustainability of financial investments and moving additional
international resources for pandemic preparedness.’ As calls
for additional funding of $10.5 billion per annum to support
the global pandemic preparedness response (PPR) arose, to
strengthen the global PPR financing architecture, The World
Bank launched the Financial Intermediary Fund (FIF) as
a collaborative partnership between donors, co-investors/
potentially implementing political systems, civil society
organizations/ foundations with World Bank as a host and
WHO as the technical lead.*

Financial disruptions courtesy the ongoing global recession and
more recently global trade/ tariff conflicts and their forecasted
implications on Health Security Agendas, nationally and
globally, have prompted scholars to rethink and re-evaluate the
global development finance system. An example of the same
is the establishment of IMF’s Resilience and Sustainability
Trust in April 2022 (Centre for Global Development, 2024)
to assist vulnerable LMICs facing long-term structural risks
such as climate change, poverty, public health crises including
epidemics and pandemics endure these external shocks which
otherwise pose a risk to their macro economic stability and
balance of payments through long term concessional financing
(Global Development Policy Centre, 2024). Similarly, the
World Bank also started restructuring with the introduction of
reforms aimed at expanding its lending capacity to adapt to
these evolving needs of LMICs.’

Global Health investment gaps significantly undermine
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health security and sustainability of ongoing public health
initiatives in LMICs where health systems are already strained.
Recessions and inflation coupled with debt burdens, and
shifting international donors’ priorities severely reduces both
domestic and external health financing. Thereby, jeopardizing
essential health services such as immunizations, disease
surveillance, and emergency preparedness. LMICs are seen
struggling to fulfill co-financing obligations and/or are falling
behind pledged international aid transitions, which ultimately
slows progress toward Universal Health Coverage (UHC).

Donor countries, facing their own fiscal constraints, tend
to scale back commitments, leading to unpredictability in
development assistance for health. Fragmented and misaligned
aid in domestic health systems has further complicated efficient
resource use. Moreover, financial instability also deters
investments in health infrastructure, innovation, and workforce
development; all core components of resilient health systems.

In response to economic crises, governments in LMICs are
pushed to mobilize ministries in strategic plans with the object
of fiscal consolidation while safeguarding essential health
services. Efficiency, prioritization, and innovation becomes
critical for which a shift of stakeholder’s perspectives becomes
inevitable. Stewardship by implementing vertical programs
within the broader health system infrastructure also improve
resilience and sustainability. In-spite of the delays in the scale
and speed of interventions courtesy financial disruptions,
coordinated efforts to enhance public financial management,
horizontally, across social sectors can bolster health resilience
whilst safeguarding vulnerable populations.

Sustaining health initiatives amidst reduced pecuniary
investments is challenging yet possible provided strategic
shifts are made. For this purpose, International financial
institutions such as the IMF and multilateral development
banks (MDBs) play a crucial role. As IMF programs adjust
macroeconomic frameworks, health ministries and partners
are often mobilised to ensure essential health services are
protected. IMF and MDBs’ monetary contributions in existing
programs can be leveraged into protecting essential healthcare
services, such as immunizations, Labs and capacity building
through collaborative re-assessments and revisions in the
context of macro-economic landscape of LMlIcs. For this
purpose, newer instruments such as debt-for health swaps,
converting debt repayments into health spendings, spending in
other sectors such as social protection can result in beneficial
health outcomes.®

Reallocations within the existing national budgets can support
efficiency gains targeting cost effectiveness of interventions
alongside public-private partnerships in infrastructure and
service delivery in LMICs ensure health equity, accountability
and resistance to financial shocks. ¢ Increasing health taxes
on products like tobacco, alcohol, and sugary drinks can raise
significant revenue while promoting healthier behaviour.
These revenues, if reinvested in health systems, could help
close funding gaps. Green taxes and subsidy reforms may
offer similar benefits. Not only would such measures promote
healthier behaviours but when reinvested in the health system,
these policies can close the donor aid gaps. ¢

Alternatively, fiscal consolidation through macroeconomic

modalities such as blended financing, i.e. combining
concessional loans and grants with the purpose of driving
sustainability in national healthcare can help LMICs mitigate
implications of financial disruptions on WHO identified threats.
Often LMICs resort to adapting policies, and/ or re-evaluating
cofinancing requirements to reflect on economic realities and

endure financial disruptions.

With efficiency gains becoming censorious champions in
surviving economic recessions, LMIC governments should
also focus on reducing wasteful health spending through cost-
effective practices such as rational use of high-cost medicines.
While such reforms take time and political will, they can help
stretch limited budgets further.

In sum, a comprehensive approach, protecting essential
services, leveraging global financing, cutting inefficiencies,
raising revenues through health taxes, and reprioritizing
national budgets is much needed to sustain health financing
and system resilience in the face of mounting macroeconomic
shocks to ensure health security at national and international
forums. Sustaining global public health initiatives amidst
reduced financial resources is challenging but possible,
provided strategic shifts are made. Efficiency, prioritization, and
innovation have become critical. Governments and health actors
must focus on protecting essential health services, eliminating
inefficiencies (such as procurement waste or duplicated
reporting), and adopting cost-effective interventions. Country
ownership and smarter integration of vertical programs into
broader health systems can improve resilience. Additionally,
investing in preventive care and primary healthcare can yield
long-term cost savings. While reduced resources may limit
the scale and speed of interventions, with careful planning,
collaboration, and governance reforms, essential global health
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goals can still be upheld.
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ABSTRACT

Objective: The objective of this study was to perform a multicenter, cross-sectional analysis to assess the
maxillofacial cases presented and their management in a Pakistani population during the COVID-19 Pandemic
along with academic activities.

Materials and Methods: The study was conducted from April 30, 2020, to Oct 30, 2020, in different maxillofacial
centers across the country. The questionnaire aimed to elicit information regarding the maxillofacial services
provided during the pandemic, the use of personal protective equipment, the effect on academic activities, the
development of new standard operating procedures, and other aspects. All these data were collected through an
online Performa and data was analyzed through SPSS 23.0v.

Results: The results showed that the COVID-19 pandemic has adversely affected maxillofacial services provided
in Pakistan. Elective surgeries have been largely reduced whereas emergency services are being delivered in all
centers. Academic activities have been negatively impacted, and alternate means of communication are being
employed. The provision of personal protective equipment has become the focal point in delivering health services
along with the formation of standard operating procedures for managing patients during the pandemic.

Conclusion: Maxillofacial surgeons must remain updated to use the information and inform new guidelines to
help patients in a way that minimizes the risk to the operating team and provides the best level of care to the
patients during this crisis.

Keywords: COVID-19, Maxillofacial surgery, Pandemic, Pakistan
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INTRODUCTION

The first case of novel coronavirus (COVID-19) reported
in China dates back to November 17" of 2019. It was
reported by a 55-year-old resident of the Hubei province
of China as stated by South Morning China Post. A single
case turned into an epidemic and then traversed the globe
to be declared a pandemic by World Health Organization
(WHO) on 11" March 2020.! COVID-19 had the potential
to cause severe acute respiratory tract infection among
infected humans with high-grade fever, dry cough, and
dyspnea.”? Many other symptoms were reported related to
COVID-19 disease including gastrointestinal disturbance,
anosmia, ageusia, headache, myalgias, arthralgias, and
sore throat.®> Several anecdotal reports have reported
neurologic, psychiatric, and ophthalmologic symptoms
as well. Transmission is from person to person via hands,
saliva, nasal droplets, and surface contacts.*> Nations
across the world took drastic measures to limit the spread
of the virus which included wearing masks at all times
outside, social distancing, working from home, and
closing educational institutions.® Preventing transmission
of infection through the use of personal protective
equipment (PPE) i.e face masks, gloves, goggles,
respirators, gowns, and face shields were mandatory in
hospitals around the world.”

Healthcare systems and organizations took drastic
measures to adapt to the continuously evolving political
and economic circumstances during this pandemic.?’
The rapidly spreading characteristic potential of this
virus advocated restrictions on mass gatherings affecting
every field of life including teaching institutions, social
gatherings, sports activities, airports, banks, and even
hospitals are not spared from modifications to execute
routine work and services.* The world was responding
with behavior modifications like social distancing,
lockdowns, and quarantine of suspected cases as well
as restricting practices that generated aerosols since the
virus was known to spread by the airborne route.'°

All the elective procedure of dentistry whether they
were endodontics, restorative dentistry prosthodontics,
periodontics etc. were suspended during pandemic but
the emergency procedures of OMFS were continued such
as emergency tooth extraction, facial space infections
management, minor soft tissue injury, tooth avulsions,
dentoalveolar injuries.

Other surgical fields such as general surgery, plastic
surgery studies cannot be extrapolated to Oral and
maxillofacial dynamics as the Oral and Maxillofacial
surgeon works directly at the site of COVID virus
inoculation making Maxillofacial surgeons particularly
susceptible to this virus owing to the nature of their work

and the kind of instrumentation."

Taking into consideration these modifications in
providing health care, this study was done to assess how
the Maxillofacial Surgery Departments all over Pakistan
are affected and managing the patients in the COVID-19
pandemic situation. To the authors’ knowledge, there is
no such study done yet in the country highlighting the
specialty-related challenges being faced and the steps
taken to address them.

MATERIALS AND METHODS

This cross-sectional study was conducted from April 30,
2020, to Oct 30, 2020, in different maxillofacial centers
across the country. The ethical approval for this study
was obtained from the Ethical review board of Shaheed
Zulfigar Ali Bhutto Medical University, Islamabad,
Pakistan (Reference no. ERB No. F. 1-1/2015/ERB/
SZABMU/572). The reliability of the questionnaire was
assessed using Cronbach’s Alpha (o = 0.83). For validity,
the Content Validity Index (CVI) was calculated for
each item, and the Scale-Level Content Validity Index
(S-CVI) was determined based on expert evaluations
through Focus Group Discussions (FGDs) and the Delphi
method. The CVI for individual items was found to be
above the accepted threshold (typically > 0.78), and the
overall S-CVI for the scale was above 0.90, indicating
good content validity. These results demonstrate that the
questionnaire is both reliable and valid for the intended

purpose.

The questionnaire was directed toward the head of
departments of Oral and Maxillofacial Surgery across the
country working in private or government setup. The soft
copy questionnaire was distributed through WhatsApp
or Email whatever the particular recipient deemed
convenient. Consent was taken at the beginning of the
form and were informed that the data provided will be
used for educational purposes. The participants filled out
the form online and hence omitted the physical contact
that may have been unavoidable if hard copies of the
questionnaire were distributed.

RESULTS

The questionnaire consisting of different questions
regarding maxillofacial surgery during the novel
Coronavirus pandemic was distributed. Data was
collected and stratified in which we got a response from
20 major maxillofacial centers in Pakistan.

Found Univ J Dent
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Services and elective surgeries

The results showed that all 20 centers are providing
emergency services. Outpatient services have been
suspended in the majority of the maxillofacial centers.
The pattern of trauma management has also changed with
closed treatment being preferred to minimize aerosols as
shown in Table 1. Various elective surgeries have also
been suspended.

Table No 1: Frequency of Services Provided in
Maxillofacial Centers During a Pandemic

Academic activities and consultations

Around 12 (60%) centers are still conducting morning
rounds while other institutions are using telephonic and
online methods for patient consultations and decisions.
Other academic activities are being conducted through
the zoom online application in 15 (75%) centers, module
in 2 (10%), physically in 1 (5%), and suspended in 2
(10%) centers as shown in Table no 2.

. ] Frequency| Percentage Table No 2: Frequency of Various Forms of Conduction
Question | Variables N) %) of Academic Activities
ngﬁzz ]SEenereingeeSncy ;ZS 30 (1)00 Question | Variables g\ll‘;:quency z’;:)centage
by a . | |Facial space Yes |15 75 Academic |Zoom Yes |15 75
maxillofacial |. . o .
center for infection No |5 25 actlyltles onhpe No |5 05
the general treatment dCurlpg the |sessions
population ~ |Indoor Yes |13 65 OVld'1k9 Any other | Yes [6 30
during the | facility(ward) — INo |7 35 outbrea online. N [14 70
Covid-19 Surgical Yes |10 50 application
outbreak exodontia No 110 50 Mod.ule' Yes |2 10
Oncology Yes |9 45 application |No |18 90
surgical No |11 55 Physical ' Yes |1 5
management presencein \Ng |19 95
Outpatient Yes |7 35 auditorium /
department No 113 65 lecture hall
(OPD) No Yes |2 10
Elective Yes |4 20 academic [N, |18 90
surgeries/ No |16 30 activity
procedures
Implantlogy Yes | 1 5 Personal protective equipment
No |19 95 The results show PPEs are being used in almost all the
Reconstruction | Yes |1 5 major maxillofacial centers. They include surgical masks,
surgeries No 119 95 KN95 masks, N95 respirator masks, face shields, Tyvek
Any other Yes |1 5 suits, and gowns. Priority is being given to respirator
elective surgical masks and face shields as they provide the closest
procedure No |19 95 protection for surgeries in and around the oral cavity
Benign Yes |0 0 (Figure 1).
pathologies No 120 100
treatment Figure No 1: Frequency of Various PPE’s Used in
Pre-prosthetic | Yes |0 0 Macxillofacial Centers
surgical No 120 100
procedures
Cleft lip and Yes |0 0 thane
palate repair No 120 100 surgical mesk 8 1i0%)
Orthognathic Yes |0 0 Ny 12180%)
surgical No |20 100 KNGS mask
procedures Face shield 15 (75%)
TMJ surgeries Yes |0 0.0 Tyvek suit 1 (55%)
No (20 100 2 = e w
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Covid-19 facilities and SOPs

The results show that 16 (80%) out of 20 maxillofacial
centers are equipped with an isolation ward for Covid-19
positive patients. 15 (75%) have a sample collection
facility while 12 (60%) have a sample testing facility. 18
(90%) centers have formed their own SOPs for managing
patients during the covid-19 crisis (Table No 3).

Table No 3: Maxillofacial Centers Affiliated Hospitals
Providing COVID-19 Related Services

Question |Variables fNr)equency :’(;r)centage
(1]
COVID-19 |Isolation Yes 16 80
facili- facility No 4 20
tati
O [ The Yes |15 75
COVID-19
sample No 5 25
collection
facility
COVID-19 | Yes 12 60
sample No 8 40
testing
facility
SOP’s Own |18 90
following | Others |2 10
DISCUSSION

The novel Sars-Cov-2 pandemic rattled the health systems
of the most prosperous countries of the world and adversely
affected the provision of healthcare services due to the
rapidly increasing cases afflicted with the deadly virus."?
The situation in Pakistan was no different from the rest
of the world." Boasting a population of 220 million, the
country was struggling to manage the rapidly rising cases
at that time of an economic crisis. As of 1% July 2020, the
total number of Sars-Cov-2 cases in Pakistan were reported
around 213,000.'* Many health services were suspended as
the hospitals were facing shortages of ventilators, beds,
personal protective equipment, and other medical supplies.
The residencies, fellowships, and other academic activities
were also affected because of the increased risk of virus
transmission to frontline health professionals. All elective
surgeries were halted at the time.

This study was conducted to ascertain the effect of the
Covid-19 crisis on every aspect of maxillofacial surgery
in Pakistan. Dentists and maxillofacial surgeons are in
the highest risk category for contracting the virus as their
work involves the oral cavity and working with aerosols.'®

Therefore it is imperative that the risk of acquiring the
virus be thoroughly determined and measures are taken to
prevent or minimize the risk of transmissions from patient
to doctor and then to other health professionals. For this
purpose, a questionnaire was designed and distributed to
20 renowned centers of maxillofacial surgery throughout
Pakistan covering in detail the impact of Covid-19 on
outdoor and indoor services, maxillofacial procedures
and SOPs formed to effectively deal with the crisis and
inform guidelines on how to minimize the risk of virus
transmission while providing the needed dental and
maxillofacial care.

Surgical triage was systematized everywhere in the
world, giving priority to lifesaving operations and
elective surgeries being deferred. '8 The results
collected showed that emergency services were being
offered in all centers and outpatient services in 35% of
centers. Trauma was managed on a priority basis and the
pattern of trauma management was also see to be shifted
from open reduction to closed reduction as the risk of
virus transmission was higher with aerosol-producing
equipment used in open reduction and fixations. Most
elective surgeries were also suspended throughout the
country. Around 15 (75%) centers were treating facial
space infections amid this crisis, while only 9 (45%) were
offering surgical oncology services and 10 (50%) were
performing complex exodontia. These results coincide
with studies done on dental procedures amid Covid-19
in other countries. Guo et al ' report that emergency
dental services such as treatment of dental trauma, acute
pulpitis, cellulitis, and abscesses were being provided
by dental centers in China. Another study conducted in
Germany by Al-Halabi et al % reported the suspension of
all elective dental procedures and provision of only urgent
dental care to patients in need under strict guidelines.

The survey also showed that 18 (90%) of maxillofacial
departments in the country established their own
departmental SOP for managing patients amid this crisis.
Departmental academic activities also suffered at the
hands of Covid-19 but did not stop. Journal clubs and
presentations were managed on zoom online application !
in 15 (75%) centers while the rest were using other online
software for a similar purpose. Telephonic communication
was; head of a department and consultants’ prevalent
means of staying up to date and advising indoor patient
management rather than physical rounds. The reduction
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of health personnel for indoor and emergency services
also became a part of the SOP. This sudden transition to
online interactive learning taught us the incorporation of
IT technology in new levels of blended learning.?

The use of personal protective equipment (PPE) became
standard practice for health professionals working in
hospitalsastheirsafety means thatthey can work efficiently
and serve those in need of medical help. The emphasis at
that time was on the efficient supply and usage of PPE all
over the world.?® The PPEs that were supplied in Pakistan
were mask, gloves, face shield, goggles, and Tyvek suits.
The face shield became an integral part of a maxillofacial
surgeon’s PPE working in the Covid-19 crisis. According
to the survey, the face shield was preferred more than
NO95 masks and Tyvek suits by the maxillofacial centers
of Pakistan for their working personnel. The results do
not show a marked difference in preference between N95
respirator, KN95, and simple surgical mask. Hirschmann
et al * conducted a systematic review regarding the use of
PPEs for orthopedic and trauma surgeons and collected
data from six countries concluding that PPE had a vital
role in the safety of a surgeon and should consist of
gowns, specialized face masks, gloves, and goggles or
face shields.

There are no universal guidelines on the regulation of
maxillofacial surgery or other health services during the
Covid-19 pandemic yet due to the novelty of the virus
and the continuing change in evidence regarding its
characteristics, transmission, and the role of PPE. Hence,
these aspects are also limitations of this study.

CONCLUSION

The Novel SARS-Cov-2 affected all health care services
at a huge scale which was unprecedent in the history
of mankind, including Oral and Maxillofacial surgery
worldwide. There was an unrest and delay in decision
making and policy making. Timely policy development
and plan implementation in case of such an outbreak or
any other natural calamity should be done so that early
measures are taken to limit the spread of the disease and
continue the health care services and academic activities.
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ABSTRACT

Objective: The study evaluated the frequency of dental caries and their risk indicators among schoolchildren
elevated and living in areas of low fluoridated. These indicators included socioeconomic status, toothbrushing
habits, sweets consumption, pattern of dental visits, and salivary mutans streptococci levels (assessed only in
12-year-olds).

Materials and Methods: This community survey was conducted in schoolchildren of Rawalakot, Azad Jammu
and Kashmir (AJK). The study children included a random sample of three age groups: 6 years (n=450), 12 years
(n=230), and 15 years (n=180) from randomly selected schools in Rawalakot, AJK. For the study conducted
between February and May 2023. The dmft (decayed, missing, and filled primary teeth) and DMFT (decayed,
missing, and filled permanent teeth) and decay-missing-filled surfaces (dmfs/DMFS) indices were employed to
document the frequency of caries.

Results: In 6-year-olds, the caries-free frequency in primary dentition was 58%. The dmft and dmfs mean was 1.9
and 3.7 respectively, while the score of DMFT and DMFS was 0.5. Nearly 90% of dmft score was due to active
decay. Children with lower socioeconomic status had significant high dmft and dmfs scores, as well as a greater
proportion of individuals with a combined dmft + DMFT score of > 1. Among 12-year-olds, 55% had caries history,
with mean DMFT and DMEFS scores of 1.5 and 2.2, respectively. The filled component constituted the majority
of scores. Children were mostly caries-free and had lower DMFT, DMFS, and DT scores if they regularly visited
dentist for routine checkups, had higher socioeconomic status (although this not being associated to DMFT),
frequently less consumed sweets, and had lower levels of streptococcus mutans. Among 15-year-olds, 70% had
a history of caries, with mean of 1.7 DMFT and 3.5 DMFS scores, and a high frequency of the filled teeth (FT).

Conclusion: Children who regularly visited dentist for routine checkups had significant low caries experience,
as well as low DMFT, DMFS, and DT scores, compared to those who attended irregularly. Additionally, children
from lower socioeconomic backgrounds mostly have high DMFS scores.

Keywords: Child, Dental Caries, Streptococcus Mutans
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INTRODUCTION

Recent epidemiological data show a significant decrease
in caries prevalence among children in many developed
countries." Numerous cariologists have sought to
understand the reasons behind this decline in caries
prevalence. The most significant and likely reason
identified is the increased use of fluoride toothpaste.?
In contrast, several factors have been suggested as
responsible for the development of dental -caries,
including oral hygiene practices, sugar consumption, and
characteristics of saliva.?

InPakistan, there hasbeen a growing interestin community
dentistry in recent years.* Many epidemiological studies
have been conducted to assess the oral health and
intervention needs of special groups.” However, there
is limited specific information available regarding the
representative child and adolescent population. In a study
of children ages 6—12-year-olds, 74% were found to have
caries, with a mean dft score of 2.29.° In a survey of
12-year-olds, caries prevalence was 55%, with a DMFT
of 1.87.” Among 3 to 15-year-olds who used low fluoride,
the prevalence was 69% with a DMFT of 2.76.8

This study aimed to report the results of a survey on the
dental caries experience and potential risk indicators
among schoolchildren of Rawalakot, AJK.

MATERIALS AND METHODS

This community survey was conducted in schoolchildren
of Rawalakot, AJK. Inclusion criteria was school children
of either gender aged between 6 and 15 years. Children
with physical and mental retardation, and chronic illness
were excluded from the study.

A non-probability stratified sampling of three age
groups: 6 years (n=500), 12 years (n=250), and 15 years
(n=200), both genders from randomly selected schools
in Rawalakot, AJK. WHO sample size calculator was
employed with the following parameters; 95% confidence
interval, alpha type I error 5%, and prevalence of dental
caries was 70%.% For the study conducted between
February and May 2023, the schools informed and invited
the parents of children to participate in the study.

The dental examinations were performed at the school
using portable equipment by a single examiner, with
the subjects seated on a chair in a room. The examiner

underwent training and calibration. Examination of
caries using a sterilized mirror and probe, without the
use of radiographs. The dmft (decayed, missing, and
filled primary teeth) and DMFT (decayed, missing, and
filled permanent teeth) and decay-missing-filled surfaces
(dmfs/DMFS) indices were employed to document the
frequency of caries. The number of natural teeth was
clinically recorded based on WHO criteria.’

All 12 and 15-year-old children completed a pretested,
structured questionnaire before the dental examination,
supervised by the same examiner. For 6-year-olds,
parents/guardians completed the questionnaire on their
behalf. The questionnaire covered sociodemographic
information, sweet consumption, frequency of oral
hygiene practices, fluoride use, and dental service
utilization. The sociodemographic details included
gender, age, the child’s residential status, and the
employment status of parent(s) or guardian(s).

The concentration of streptococci mutans in saliva was
assessed using the ‘spatula method’ only in 12-year-olds.
Following two minutes stimulation of saliva secretion,
a sterile wooden spatula was rotated in the subject’s
mouth. Excess saliva was removed by withdrawing the
spatula through closed lips. Both sides of the spatula
were pressed onto selective MSB agar (Mitis Salivarius
agar supplemented with sucrose and bacitracin), which
was poured into RODAC plates. Colony counts showing
typical mutans streptococci morphology were conducted
per 1.5 cm? after 48 hours of anaerobic incubation. '

Stepwise multiple linear regression and multiple
logistic regression analyses were conducted on the 12-
and 15-year-olds children to determine the wvariables
influencing dental caries outcomes such as caries-free
status, DMFT, DMFS, and DT. For 6-year-olds, the
analyses focused on caries-free status, dmft, and dmfs.

The variable salivary streptococcus mutans was included
in all models for the 12-year-old children. The outcome
“caries free status” was divided into two categories:
“caries free” (dmft + DMFT = 0) and “caries” (dmft +
DMEFT > 1). Data regarding the deciduous dentition were
excluded from the 12-year-old group. Adjusted odds ratio
(OR) with 95% confidence interval (CI) was computed.
The data were analyzed using SPSS v 23.
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RESULTS based on various explanatory variables in children of
A few children from the original sample did not  6-year-olds. Frequency of children without caries in
participate in the study, resulting in a final sample of  their primary dentition was 58%; overall mean dmft and
(n=450) for 6-year-olds, (n=230) for 12-year-olds, and  dmfs were respectively 1.9+1.1 and 3.7+2.1, and both the
(n=180) for 15-year-olds, corresponding to response rate ~ mean DMFT and DMFS were 0.5+0.2. The distribution
was respectively 90%, 92%, and 90%. The study sample  of the different components of the dmft indicated that
was born, raised, and currently living area with low  nearly 90% of the score was due to active decay observed
water fluoridation. Nearly all children use fluoridated  during the examination. The dental health status was
toothpaste (99%). significantly associated with the parents’ occupation,
as children from low socioeconomic backgrounds had
Since no significant difference in caries frequency by  higher dmfs values (p =0.035) and a higher proportion of

gender, results are presented in a combined form. Table  caries (dmft + DMFT > 1) (OR: 1.62, 95% CI: 1.2—-1.88,
1 displays the caries experience in deciduous dentition  p=0.003).

Table No 1: Caries experience in 6-year-old children, n=450

f | % | Caries | DMFT | DT | MT | FT | DMFS | DS | MS | FS
free %
Gender Male 216 | 48.0 | 648 1.4 1.1 | 02| 03 1.8 21 | 01 | 03
Female 234 [ 520 65.0 12 10 | 02 | 03 2.1 25 | 02 | 03
Parents High 70 | 156 700 12 [ 11 fo2| 01| 28 | 23] 02|03
employment |profession
status
Lower 195 | 433 | 554 1.9 16 | 02 | 01 38 32 | 01 | 03
profession
Cleric 23 | 5.1 34.8 2.1 20 | 02| o1 35 32 | 02 | o1
jCo‘;)mmemal 113 | 25.1] 451 2.3 21 | 02| 02 4.8 44 | 01 | o1
Farmers 49 1109 | 449 1.9 18 [ 02| 02 42 36 | 04 | 02
Toothbrushing |[<Once aday | 113 | 25.1 49.6 2.1 1.9 | 02 | 02 4.4 42 | 02 | 02
habits
Onceaday | 162 | 36 432 22 20 | 02| 02 43 37 | 03 | o1
>Onceaday | 175 | 389 | 53.1 1.8 15 [ 02| 01 3.6 39 | 0.1 | 04
Dental visits | Never 315 | 70.0 | 44.8 22 20 | 02| 02 4.5 40 | 02 | o1
Routine 135 [ 300 | 563 1.6 13 | 02| o1 3.0 24 | 01 | 03
checkup
Sweets Never 158 [ 351 532 1.9 17 [ 02| 02 42 40 | 02 | o1
consumption
P <Onceaday | 207 | 46.0 | 49.3 1.9 1.6 | 02| o1 33 28 | 0.1 | 02
Each day 54 | 120 482 1.9 1.6 | 02| o1 35 30 | 02 | 03
>Onceaday | 31 | 69 | 29.0 2.6 22 | 01| 02 4.6 40 | 12 | 02

Table 2 displays the caries experience based on various explanatory variables in 12-year-old children. Nearly all
children had detectable levels of salivary mutans streptococci (98%). Over half (55%) had caries history (DMFT > 1).
Mean DMFT was 1.5+1.2 and DMFS was 2.2+1.3, with filled teeth accounting for the majority. Children were mostly
caries-free and had lower DMFT, DMFS, and DT scores if they regularly visited dentist for routine checkups, had a
high socioeconomic status (although this not being associated to DMFT), frequently less consumed sweets, and had
lower levels of salivary mutans streptococci (Table 4).
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Table No 2: Caries Experience in 12-Year-Old Children, N=230

f % | S | pMET | DT | MT | FT | DMFS | DS | MS | Fs
free %
Gender Male 112 | 487 | 652 12 13 ] 02 | o1 12 14| 02 | 04
Female 18 | 513 | 703 1.1 12 ] 01 | o1 1.7 1.6 | 03 | 02
Parents High 65 | 283 | 60.0 1.1 02 | 02 | 05 1.9 04 | 04 | 05
employment  |profession
status Lower 92 | 400 | 446 15 04 | 02 | 09| 24 | 06| 03 | 12
profession
Cleric 10 | 43 40.0 1.3 10 0o | 02 1.8 141 0 | 03
i(f)%mme“’lal 23 | 100 | 565 1.3 0.3 0 | 09 1.8 06 | 0 | 1.1
Farmers 40 | 174 | 400 1.8 09 | 02 | 07 2.4 19 | 02 | 1.2
EOE?:‘brushing <Onceaday | 23 | 100 | 565 1.2 04 | 0 | 05| 22 12| 0 | 11
apits
Once a day 46 | 200 | 457 1.7 07 | 02 | 08 1.8 14 | 01 | 1.1
>Onceaday | 161 | 70.0 | 50.0 1.4 04 | 02 | 08 1.4 08 | 03 | 1.1
Dental visits | Neyer 127 | 552 | 449 1.6 06 | 02 | 08 1.7 1.1 ] 03 | 11
Routine 103 | 448 | 602 1.3 03 | 02 | 08 1.9 07 | 02 | 1.2
checkup
Sweets Never 23 | 100 | 609 1.3 02 | 02 | 09 1.9 06 | 01 | 1.2
consumption
<Onceaday | 138 | 60.0 | 59.4 1.1 03 | 02 | 06 1.8 06 | 01 | 1.1
Each day 35 | 152 | 40.0 1.7 07 | 02 | 08 2.9 151 02 | 12
>Onceaday | 34 | 148 | 382 23 08 | 01 | 12 39 15| 06 | 1.7
Streptococei |1 _ 3 81 | 352 | 654 0.8 02 | 02 | 04 12 05 | 02 | 05
mutans saliva
31— 60 104 | 452 | 500 1.4 03 | 02 | 09 22 07 | 01 | 1.2
61—100 23 | 100 | 304 2.1 121 0 12 35 22| 0 | 15
> 100 2 | 96 31.8 2.5 15 ] 02 | 1.1 35 28 | 02 | 1.5

Table 3 presents the caries experience based on various explanatory variables in 15-year-old children. Over two-thirds
(70%) had caries history (DMFT > 1). Mean DMFT and DMFS was 1.7+1.8 and 3.5+4.7, respectively, with the filled
teeth (FT) comprising 75% of the total. The regression analysis results indicated that children without caries experience
and with lower DMFT, DMFS, and DT scores were more likely to visit a dentist for routine checkups than those
who only sought dental care when experiencing pain or discomfort. Additionally, children from low socioeconomic
backgrounds were mostly have high DMFS scores (Table 4 & 5).

Table No 3: Caries Experience in 15-Year-Old Children, N=180

£ | % | €aries | pupr | pr | MT | FT | DMFS | DS | MS | FS
free %

Gender Male 86 | 478 | 69.8 1.3 1.0 | 01 |02 1.5 18] 0 0.1
Female 94 | 522 | 755 1.1 09 | 0.1 |02 1.9 14101 | o1
Parents High profession | 77 | 40.0 | 37.5 1.7 05| 02 | 19| 323 09| 05| 1.7

employment -
status Lower profession | 75 | 417 | 36.0 1.3 05| 02 |15 3.1 09| 05| 15
Cleric 6 | 33 16.7 2.4 051 02 |17 6.2 14| 04 | 42
Commercial job 16 | 89 31.3 2.0 0.6 | 0.1 | 1.1 4.6 14| 07 2.3
Farmers 11 | 6.1 273 2.5 09 | 02 |12 5.8 1.7 16 | 23
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Toothbrushing | < Once a day 2 | 11 50.0 0.9 09 0 | 0 09 |09 0 0
habits
Once a day 27 | 150 | 333 2.1 06 | 02 | 13 3.8 08 | 04 | 24
> Once a day 151 | 83.9 | 35.1 1.7 05| 01 | 1.1 3.7 09 | 0.7 1.8
Dental visits | Never 82 | 456 | 305 2.1 07101 | 11| 46 |14] 08| 22
Routine checkup | 98 | 544 | 40.8 14 04|02 |18] 30 |07]06]| 15
Sweets Never 27 15.0 40.7 1.2 0.4 0 1.7 2.1 07 | 02 1.8
consumption
< Once a day 109 | 60.5 31.2 2.1 0.5 0.1 1.1 4.1 09 | 0.8 2.1
Each day 19 | 106 | 368 1.2 0501 14| 28 |08] 07| 11
> Once a day 25 13.9 32.0 2.1 06 | 0.1 1.2 4.3 1.2 | 0.8 2.1
Table No 4: Logistic and Linear Regressions to fr?nl;ll:)tyrsnen ¢ 0.4 0.2 3.6 .023
Estimate the Association of Caries with Potential Risk .
; . Fluoride
Factors in 12-Year-Old Children, N=230 supplement 0.6 0.3 28 094
Caries-free OR SE | 95%CI |pvalue| |Constant L1
status
Toothbrushing 11 01 | 08-17 | 814 DT
habits
Dental visits 0.6 02 | 03-09 | .002 Dental visits 0.3 0.2 -3 043
Sweet
Sweet . 0.3 0.1 3.0 .004
consumption 1.28 0.2 1.1-19 .022 consumptlon
. Streptococci
Streptococci 18 03 14-23 | 0001 mutans 0.4 0.1 7.1 .0001
mutans
Parent’s
Parent’s 0.2 0.1 4.7 .0001
employment 1.4 0.2 1.1-1.8 011 employment
Fluoride 12 0.3 08_17 504 Constant 0.5
supplement
DMFT Coefficient|  SE ; p value Tab.le No 5: LOg.lSth and L}near. RegreSSfons .to
Estimate the Association of Caries with Potential Risk
Dental visits 0.5 0.3 -1.1 031 Factors in 15-Year-Old Children, N=180
Sweet 0.4 0.2 43 001 Casrtl:f;fsree OR SE | 95%CI |p value
consumption
Streptococci TOOthbrushing -
nufans 0.7 0.2 6.1 0001 habits 1.0 0.3 0.6-2.8 1.00
Parent’s 03 02 29 072 Dental visits 0.7 0.2 05-1.0 .041
employment r—
" wee
Fluoride 0.3 0.2 29 384 consumption 2.1 0.2 09-24 .852
supplement P "
arent’s
Constant 0.1 employment 2.3 0.2 10-25 1 .11
Fluoride
DMFS supplement 2.2 0.3 0.8-29 551
Dental visits 0.9 0.4 32 041 DMFT Coefficient| ~ SE t p value
Sweet 0.7 0.3 45 001 Dental visits 0.7 0.3 -12 032
consumption S
. t
Streptococci wee . 0.2 0.2 0.8 571
mutans 2.1 0.2 6.5 .0001 consumption
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Parent’s 0.2 0.2 25 272
employment
Constant 3.7
DMFS
Dental visits 0.5 0.6 -3.6 .023
Sweet 0.5 0.4 25 271
consumption
Parent’s 0.8 0.3 3.7 011
employment
Constant 4.7
DT
Dental visits 0.3 0.2 -3.5 .027
Sweet 0.1 0.1 0.8 571
consumption

b
Parent’s 0.1 0.1 1.0 442
employment
Fluoride 0.1 0.2 0.9 532
supplement
Constant 0.7
DISCUSSION

This study aimed to assess the frequency of caries in
6-year-old children and adolescents aged 12 and 15
in AJK. Comparing our results with recent findings,
we found them to be very similar to those reported in
similarly aged children in many other regions of Pakistan
with comparable lifestyles. Our caries-free frequency
in children of 6-year-olds, 58%, and the dmft, 1.9, were
similar to those in Peshawar, which reported values of
55% and 1.87, respectively.” In 12-year-olds, our caries-
free frequency of 55% and DMFT of 1.5 were similar
to the values reported in the Peshawar study, 74% and
1.1 in Quetta, and 57% and 1.3 in Southern Punjab.®”!!
Furthermore, our frequency was notably lower than that
observed in the previously mentioned national survey in
Pakistan, suggesting an improving trend in oral health
with a decline in caries prevalence.'? The levels of caries
among 15-year-olds, with a DMFT of 1.7 and a caries-
free frequency of 70%, appeared to be similar to the
values of 2.8 and 69% reported in Abbottabad.® It’s worth
noting that our DMFT in 12-year-olds was approximately
half of the WHO global goal for the year 2020, which
is 3. Additionally, the frequency of caries-free 6-year-
old children has almost reached the recommendation of

50%."

Socioeconomic status was associated with children’s
caries experience, as those with parents with a low
educational level were more likely to have dental caries
and a high level of untreated caries compared to those
from higher socioeconomic backgrounds. A similar
finding has also been reported in earlier investigations in
other countries.'*!?

All caries outcomes in 12-year-olds who consumed sweets
several times a day were significantly higher compared to
the values reported in children with lower consumption.
This finding supports associations observed in previous
studies.'®!” Assessing children’s sweet consumption
accurately is challenging, and therefore, it is possible that
the percentage of those consuming sweets several times a
day is underestimated.

Our children appeared to have a good toothbrushing
frequency, and in line with previous findings, we did not
find any difference in caries experience between those
with high or low toothbrushing frequencies.'® However,
there was a trend towards a higher DMFT/DMFS and
fewer caries-free children among those with the lowest
frequencies.

Consistent with earlier studies, streptococcus mutans
appears to contribute to development of dental caries and
inincreasing mean DMFT and DMFS scores.!*? However,
comparison with these studies should be approached with
caution, as important differences in methodology should
be taken into account. These differences include factors
such as the age of the sample selected and the method used
for the estimation of mutans streptococci. Additionally,
an intriguing finding was the association of the bacteria
with untreated caries. This could be explained by the fact
that open cavities increase the number of oral sites for
mutans streptococci.

CONCLUSION

The children in AJK showed a high proportion of
conservatively treated disease, and for 12-year-olds, the
WHO goal for the year 2020 has already been achieved.
One possible reason for the low caries frequency in our
sample could be the use of fluoride toothpaste during the
development and eruption of children’s teeth.
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ABSTRACT

Objective: To compare and assess the communication skills of undergraduate dental students of traditional and
integrated system of education.

Materials and Methods: Verbal and written consent was taken from dental students. They were then observed
while interacting with patients during their clinical rotation using Kalamazoo Essential Communication Checklist
(adapted) KEECC-A. KEECC-A consists of seven items scale on which scoring was done and these items
corresponds to seven elements of a doctor’s communication. All the obtained data was then put into SPSS to obtain
comparison of Means and Levene’s test. Results were derived based on data obtained.

Result: A total 100 of dental students were observed during their clinical rotations, and were assessed using
Kalamazoo Essentials Elements Communication Checklist(adapted) KEECC-A. It consists of seven items, the
means of item 1: Builds a relationship, for group-a and group-b is same whereas the means of item 2: Opens the
discussion, item 3: Gathers information, item 4: Understands the patient’s perspective, item 5: Share information,
item 6: Reaches agreement, item 7: Provides closure, have significant difference in their values. Group-b has
higher means, which shows the students in this group have done better. Levene’s test result shows only Item-1 have
a value of p higher than 0.05, whereas (item-2) to (item-7) have value of p less than 0.05, which shows significant
difference between both groups.

Conclusion: The conclusion of this study is that dental students from integrated system have done well in (item-
2) to (item-7) and performance of item-1 in both group-a and group-b is similar. Therefore, it is concluded that an
integrated system is better than a traditional system.

Keywords: Communication, Curriculum, Dental Students, Education, Kalamazoo, Undergraduate
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INTRODUCTION

Soft skills have long been recognized as essential in
the field of dentistry. Among them, communication
skills are particularly critical, as they influence patient
trust, treatment adherence, and overall satisfaction.
The development of these skills should begin early in
professional education, enabling students to build and
refine them throughout their training and into clinical
practice. !

Moderndental educationis transitioning fromatraditional,
discipline-focused, and teacher-centered model to a
competency-based, student-centered approach. ? In this
shift, vertical and horizontal integration in the curriculum
allows students to apply knowledge creatively, develop
interpersonal skills, and communicate effectively with
patients from the outset.

One of the pre-requisites of a competent dentist is
that they should be able to communicate effectively
with patients as well as show empathy towards them
along with being observant regarding their needs and
respond aptly.® Healthcare professionals that have good
communication skills can deliver quality treatment, boost
patient satisfaction, and improve patient outcomes.'

Communication skills play a vital role in dentistry, as they
are essential for building trust and fostering understanding
between the dentist and the patient. * In traditional dental
curricula, typically spanning four years, the first two years
focus primarily on theoretical instruction and foundational
sciences such as dental anatomy, physiology, pathology,
pharmacology, microbiology, and dental materials. The
final two years emphasize clinical subjects and hands-on
practice. In contrast, integrated curricula expose students
to clinical settings and patient interactions from the
beginning of their education. This early exposure allows
students to apply theoretical knowledge in real-world
situations, potentially enhancing the development of
essential communication skills. Despite this shift, limited
evidence exists on how these two curricular models differ
in fostering communication competence among dental
students, highlighting a gap this study aims to address.

Currently, there has been a shift towards including more
interdisciplinary and patient-centered approaches in
dental education, which may involve more hands-on and
simulation-based learning experiences and a stronger

emphasis on communication, ethics, and professionalism
from the beginning of dental school.’

Soft skills, including interpersonal communication,
professionalism, leadership, adaptability, and time
management, are essential for dental professionals to
function effectively in clinical settings.* To ensure
the development of these competencies, it is crucial to
integrate them into the dental curriculum from the onset
of professional education.! Emphasizing these skills early
helps students gradually refine them throughout their
academic and clinical training, better preparing them for
real-world challenges.

There has been a global transition in dental education from
traditional, teacher-centered approaches to competency-
based, student-centered models.> In competency-based
education, curricular integration, both horizontal and
vertical supports active learning, critical thinking, and the
development of essential professional behaviors.* These
modern curricula emphasize the holistic preparation of
students, not only in clinical competence but also in non-
technical skills like communication and ethical practice.
However, despite growing recognition of their importance,
the structured teaching and assessment of communication
skills are still inconsistently applied, particularly in
some traditional systems.® This inconsistency highlights
the need for a clearer understanding of how different
curricular structures influence the development of soft
skills, especially communication, among undergraduate
dental students.

The significance of this study lies in its contribution to
understanding the development of soft skills, particularly
communication, among undergraduate dental students
enrolled in traditional and integrated curricula in
Pakistan. Despite global advancements in competency-
based dental education, there is limited local evidence
comparing how these two curricular models impact
students” communication competencies. This gap
underscores the need for data-driven insights to inform
curriculum improvements. Therefore, the rationale of
this study is to evaluate the differences in communication
skills between students in traditional and integrated
programs, with the goal of recommending educational
enhancements. The study aims to assess and compare the
communication skills of undergraduate dental students
in both systems using the adapted Kalamazoo Essential
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Elements Communication Checklist.

MATERIALS AND METHODS

The study included third-year BDS students from
participating institutions who were undergoing their
clinical rotations in the Outpatient Department (OPD). A
total of 50 students were selected from each institution,
representing both traditional and integrated curriculum
models. These students were observed and assessed while
interacting with patients during their clinical sessions.
Verbal consent was obtained from all participants prior
to observation.

Ethical approval for the study was obtained from both
participating institutions. The dental college following
the traditional curriculum granted approval under
reference number Rawal/RDC/ERC/22/06 on April
13, 2022. The institution implementing the integrated
curriculum provided approval under reference number
[IDC-training/19/151 on April 18, 2022.

The approach used in this study is quantitative as it
involves statistical analysis of numerical data collected
from group-a and group-b. The goal is to identify
differences and similarities among both groups and
to draw conclusions about the groups being studied.
According to the educational approach this study is a
comparative cross-sectional quantitative type based on
survey.?

The study took place at two places:

. Participating dental college of traditional
curriculum, a
. Participating dental college of integrated

curriculum, b

The study started from April, 2022 and ended in
December,2022, so total duration was 8 months after the
IRB and synopsis approval.

Kalamazoo  Essential Elements Communication
Checklist, adapted, KEECCA was used as the data
collection tool.”

There are different tools present for assessing
communication skills, whereas Kalamazoo Essential

Element Communication Checklist is used for assessing
medical or dental students by observing their interactive
skills. The Kalamazoo Consensus Statement along
with skill competencies for each activity identifies the
seven evidence-based “essential elements,” of efficient
doctor-patient communication. KEECC is one of the key
communication techniques, which were outlined for the
establishing therapeutic interactions with patients and
family. KEECC-A tool had a Cronbach a value of 0.84,
which hence proved that this tool has high reliability, and
it is an updated, construct-valid version.

Group statistics demonstrate how different the two groups
are from one another and reveal which group would have
a higher mean, variation between the two student groups’
combined scores and the scores they received in each of
the seven categories.

The KEECC-A scale recognizes 7 key components
of communication in clinical interactions, each of
these components define 3-4 parameters to evaluate
the candidate on five points Likert scale from poor to
excellent.

The rating done on a Likert scale is as following:
1= Poor, 2= Fair, 3= Good, 4= Very Good, 5= Excellent

The scoring was done and the mean scores of the
participants were recorded in each of 7 categories.’

Following are the 7 categories on which the scoring was
done:’

a) Builds a relationship: In this category, dental
students were observed while greeting patients
and according to the concern and care, they show
towards the patients.

b) Opens the discussion: In this category, dental
students were observed while asking patients
about their complaints and reason for coming to
see the doctor.

¢) Gather information: In this category, dental
students were observed while gathering
information regarding complaints of patients and
the way they question them.

20 Vol. 5, No. 2 (July 2025)
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d) Understands the patient’s perspective: In this  Table no.1: Comparison of Means (n=50)
category, dental students were observed asking It
; _ em
beliefs and concerns of patients and what would number Group A Group B Total
be their expectations regarding treatment. :
P sardime fem 1 (Build |y o 0 688 | 4.68+0471 |4.67+0.587
relationship)
e) Shares information: In this category, dental Item 2
students were observed while they explained the (Opens the 3.28+0.927 | 428+0.757 | 3,78 £0.980
diagnosis and treatment plan to patients. discussions)
Item 3
f) Reaches agreement: In this category, dental gr?fztr}rlggiion) 2.56+1.280 | 3.66£0.848 | 3.11£1.214
students were observed while they were inquiring Ttom 4
about a patient’s ability to follow a treatment (Understand
1 . 250+ 1.216 | 3.90+0.953 | 3.20+1.295
plan. the patients
perspective)
g) Provides closure: Ig this categf)r}l, dental students Item 5 (Share 234+0.745 | 3.42+0.835 | 2.88 + 0.956
were observed while summarizing the treatment ~ |information)
plan and closing the interview. Item 6
(if reach 1.14+£0.351 | 3.62+1.141 | 2.38 +1.503
50 students each from an integrated and traditional system ;gree;nent)
. em
of curriculum were selected. (Provide 1.56+0.644 | 3.94+0.935 |2.75+ 1.438
closure)
All of the dental students of third year who participated
were doing clinical rotations and were chosen by a non-  Table No. 2: Levene’s Test
probability, convenient sampling technique.' Students Mean
of both genders, male and female, participated equally Ltem Sig, (2-tailed) difference +
in this study. € Variance |5 "D | standard error
number P value .
difference
Figure no. 1 and Table no. 1 shows the T-test, it is used deviation
to compare the means of two groups, to know whether ~ |ltem 1 Equal
. .. (Build variance 0.866 -0.020 £ 0.118
the values of both groups are different significantly or o
. relationship) |assumed
same to a certain degree. Independent sample test further ltem 2 Equal
consists of two parts, (A) Levene’s Test for Equality of (Opens the | variance 0.000 1+0.169
Variances and (B) t-test for Equality of Means. SPSS discussions) |assumed
version 26.0 shows a variance homogeneity test, which is Item 3 Equal
known as Levene’s test (Table no.2). (Gathers variance 0.000 -1.100 £ 0.217
information) |assumed
Item 4 Equal
(Under.stand variance 0.000 1400+ 0219
the patients |assumed
perspective)
Item 5 Equal
(Share variance 0.000 -1.080 +0.158
information) |assumed
Item 6 Equal
(if reach variance 0.000 -2.480 + 0.169
agreement) |assumed
Item 7 Equal
(Provide variance 0.000 -2.380+0.161
closure) assumed
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Figure No 1: Presents the Mean Score Comparison of
Seven Communication Skill Items between Group A
(Traditional Curriculum) and Group B (Integrated
Curriculum).

Mean comparison tableb etween
GroupA &B

4.68
46 4.28

3.66 = <

- 3.42 262
32
2.5 2.5 73
1.5
1.1

Iltem 1 Item 2| tem3 Item 41 tem5 Item 61 tem7

Group b
Group a

EGroupa mGroupb

Figure No 2: Illustrates the Comparison of Standard
Deviation (SD) Values For Seven Communication Skill
Items between Group A (Traditional Curriculum) and
Group B (Integrated Curriculum).

Standard deviation comparison table between
group A &b

1.141

1.5 1 216 0.953

0.935
0 835
0. 9270 757
1 0. 688 0.471 0.644
0.5
Group b
o Group a

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7

HGroupa MGroupb

RESULTS

The study included 100 third-year dental students,
with 50 participants each from institutions following
traditional (Group A) and integrated (Group B) curricula.
All participants were undergoing clinical rotations at the
time of data collection. A non-probability, convenient
sampling technique was used to recruit the students. The
gender distribution comprised 72 females and 28 males,
with equal representation from both curriculum models.
The overall response rate was 100%.

To compare the communication skills between the
two groups, an independent samples t-test was applied
using SPSS version 26.0. Prior to comparison, Levene’s
Test for Equality of Variances was conducted to assess
the homogeneity of variance. The analysis indicated a
statistically significant difference in mean communication

scores between students in the traditional and integrated
curriculum groups.

Students enrolled in the integrated curriculum
demonstrated higher average scores in communication
competencies compared to those in the traditional
curriculum. These findings suggest that early exposure to
clinical environments and a competency-based, student-
centered approach in the integrated system may play a
pivotal role in enhancing communication skills among
dental students.

DISCUSSION

There are many elements that need to be focused on
with regards to teaching communication skills, one is the
lack of empathy seen among the dentists, this ability of
empathy is basically associated with communication and
to understand what the patient is going through.® Element
of empathy have shown to decline as gradually the dental
graduates increase seeing the number of patients and that
is why a dental graduate should be given the interpersonal
skills training throughout their dental college life as
well as in professional practical life.!® Holden, says
that students of dentistry know what to say but do not
know how to say it. In another article Chilcutt stated
that training to enhance an individual’s interpersonal
skills have been seen in dental schools but emphasis on
team communication is lacking, he also said that lack
of training in leadership and communication skills can
lead to increased staff related stress and high turnover in
dental practice.

Van Der Molenet et al. studied the effectiveness of a
communication skills training program in reducing
patients’ anxiety and fear of dental procedures.
Communication skills training improves the knowledge
and behavior of dentistry students, he also it improves
the ability to communicate with patients and they become
more aware of their limitations.

It is suggested in one of the studies that the patient’s
satisfaction becomes maximum if the doctors have
taught the communication skills as a part of curriculum
in initial years of their school as well as it boosts their
competency resulting in more satisfied patients in
future." An integrated curriculum system allows for
better coordination and resource utilization, which can
reduce redundant work and costs. !
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Clinicians’ interpersonal skills have a huge impact on
quality of patient care, and it ultimately leads to better
health outcomes down the road. A decrease in medical
lawsuits resulting from alleged medical malpractice is
another benefit of improved communication between
the patient and the doctor.' It also increases compliance
and fosters trust. To develop more clinically competent
doctors, medical students need to be taught effective
communication and counseling approaches.

The Kalamazoo Consensus Statement along with skill
competencies for each activity identifies the seven
evidence-based “essential elements,” of efficient doctor-
patient communication. KEECC is one of the key
communication techniques, which were outlined for
the establishing therapeutic interactions with patients
and family. The main purpose of the assessment is
to see whether the particular behavior is inculcated
in the professionals during their early years or not.'?
One of the useful tools to assess the communication
skills of health professionals is Kalamazoo Essential
Element Communication Checklist, which consists of 7
components.'

In our study, the Kalamazoo Essential Communication
Checklist—a valid and dependable gauge of doctor
communication abilities—was utilized to evaluate
the students’ communication abilities. Doctor patient
communication that should be more patient-centered
is taught through clinical intervention in integrated
curriculum and it aims to impart a specific behavior based
on predetermined values and ideas, and it also necessitates
some certain level of emotional involvement. Efficient
communication skills training assumes that students
understand how these abilities are essential prerequisite
competencies that they should develop while studying.*
Integrated curriculum system in dentistry promotes the
retention of information as it presents a comprehensive
understanding of the subject matter. Students are trained
to link various disciplines, which helps in retaining
the information for a longer period. The traditional
curriculum system, on the other hand, teaches each
subject in isolation, which may not promote retention of
information.’

One study published in the European Journal of Dental
Education found that an integrated curriculum system
led to better knowledge retention and improved clinical

reasoning abilities among dental students compared to
a traditional curriculum system. In the healthcare field,
effective communication is essential for a positive patient-
doctor relationship and as a result, satisfaction level of
patients and their management improves. An integrated
system helps in improving communication abilities of
students and eventually improving their problem solving
skills. There are two curriculums, which are used in
Pakistan. First one is traditional, where students start
interacting with the patients from the 3rd year of their
medical school. Whereas second is integrated, where
students start engaging with patients from the 1st year of
their medical school.'®

An integrated curriculum system in dentistry combines
several disciplines into a cohesive program of study,
rather than teaching each subject in isolation.'® This
approach aims to improve student learning by promoting
critical thinking, problem solving, and application of
knowledge to clinical practice.* In accordance with
cognitive, psychomotor and affective domains of the
Bloom’s taxonomy, the proposed integrated dentistry is a
system that divides traditional disciplines into themes.!”
As recommended by PMDC, a healthcare professional
should be an effective communicator with excellent
interpersonal skills. The limitation of our study is that
data was collected only from the dental students of third
year because the final year of group-a institute was
not practicing integrated system and dental students of
first and second year from group-b were not practicing
traditional system.

CONCLUSION

The conclusion to our study is that the soft skills of
students taught by integrated curriculum had performed
better in majority of the items (according to the KEECC-A
tool) than those students who were taught by traditional
curriculum.

DISCLAIMER
None to declare.

CONFLICT OF INTEREST
There is no conflict of interest among the authors.

ETHICAL STATEMENT
Ethical approval was provided by the Ethical Review
Committee at Rawal Institute of Health Sciences Ref No:

Found Univ J Dent

Vol. 5, No. 2 (July 2025) 23



ORIGINAL ARTICLE
DOI: 10.33897/fujd.v5i2.453

OPEN

@O

ACCESS

RIHS/IRB/24/013.

FUNDING DISCLOSURE
The author(s) received no financial support for the
research, authorship, and/or publication of this article.

AUTHORS CONTRIBUTION

Conception and design of the study: W. Zafar
Acquisition of data: S. Mansoor

Analysis and interpretation of data: W. Zafar, N. Shariff
Drafting of the manuscript: W. Zafar, Z. Wasim, M. N.
Tiwana

Critical review of the manuscript: S. Hussain, S. Mansoor
Approval of the final version of the manuscript to be
published: W. Zafar, N. Shariff, Z. Wasim, M. N. Tiwana,
S. Hussain, S. Mansoor

REFERENCES

1. Moore R. Maximizing Student Clinical
Communication Skills in Dental Education—A
Narrative Review. Dent J. 2022;10(4):57. https://doi.
org/10.3390/dj10040057.

2. Lee M, Thm J. Empathy and attitude toward
communication skill learning as a predictor of patient-
centered attitude: a cross-sectional study of dental
students in Korea. BMC Med Educ. 2021;21:225.
https://doi.org/10.1186/s12909-021-02674-z.

3. Nourein AAE, Shahadah RF, Alnemer MA, Al-Harbi
SS, Fadel HT, Kassim S. Comparative Study of
Attitudes towards Communication Skills Learning
between Medical and Dental Students in Saudi
Arabia. Int ] Environ Res Public Health. 2021;18:128.
https://doi.org/10.3390/ijerph18010128.

4. Bock A, Wagenknecht N, Winnand P, et al.
Improvement of students’ communication skills
through targeted training and the use of simulated
patients in dental education—a prospective cohort
study. BMC Med Educ. 2024;24:820. https://doi.
org/10.1186/s12909-024-03041-2.

10.

11.

12.

Pradhan P, Kumar A, Batajoo KH, Shrestha P,
Shrestha T, Pradhananga S. Attitude of Medical and
Dental Undergraduate Students Towards Learning
of Communication Skills at a Medical College: A
Descriptive Cross-sectional Study. JNMA J Nepal
Med Assoc. 2024 Jun 30;62(275):446-452. doi:
10.31729/jnma.8671. PMID: 39369412; PMCID:
PMC11455638.

Lin CS, Yang CC. Evaluation of a digital game
for teaching behavioural aspects of clinical
communication in dentistryy BMC Med Educ.
2023;23:78. https://doi.org/10.1186/s12909-023-
04040-7. PMID: 36721149; PMCID: PM(C9889244.

Use of the Kalamazoo Essential Elements
Communication Checklist (Adapted) in an
Institutional Interpersonal and Communication

Skills Curriculum Barbara L. Joyce, PhD, Timothy
Steenbergh, PhD, and Eric Scher, MD

Praveen G, Pujitha D, Lakshmi Durga I, et al.
Comparing traditional and comprehensive clinical
training methods in dental education: a study of
students’ self-confidence and clinical performance. Br
Dent J. 2023;234:682-686. https://doi.org/10.1038/
s41415-023-5791-z.

Cultivating Kindness. University of Toronto Press;
2022. Appendix B: Prisma Flow Chart. p. 155-156.

Piryani S, Piryani RM, Deo GP. Medical Students’
Attitudes Toward Communication Skills Learning in
Chitwan Medical College, Nepal. J] BP Koirala Inst
Health Sci. 2020 Jul 26;3(1):96-104. doi: 10.3126/
jbpkihs.v3i1.30333.

Comprehensive Healthcare Simulation:
Implementing Best Practices in Standardized Patient
Methodology. Springer Science and Business Media
LLC; 2020.

Hulsman RL. Shifting goals in medical
communication. Determinants of goal detection
and response formation. Patient Educ Couns.
2009;74(3):302-8.

24 Vol. 5, No. 2 (July 2025)

Found Univ J Dent



ORIGINAL ARTICLE
DOI: 10.33897/fujd.v5i2.453

OPEN ACCESS

@O

13. Access O. Does teaching social and communicative
competences influence dental students’ attitudes
towards learning communication skills? A
comparison between two dental schools in Germany.
2018;35(2):1-18.

14. Mohamed AM, Abdullah D, Dom TNM. Soft skills
of dental students’ competence: What is important
for patients and how do students fare? World J Dent.
2017;8(3):157-63.

15. Azer SA, Peterson R, Guerrero APS, Edgren G.
Twelve tips for constructing problem-based learning
cases. Med Teach. 2012;34(5):361-7.

16. Hendrickx K, De Winter B, Tjalma W, Avonts
D, Peeraer G, Wyndaele JJ. Learning intimate
examinations with simulated patients: The evaluation
of medical students’ performance. Med Teach.
2009;31(4).

17.

18.

19.

20.

ProQuest Dissertations And Theses; Thesis (Ed.
D.)—Missouri Baptist University, 2015. Publication
Number: AAT 3736237. ISBN: 9781339251028.
Source: Dissertation Abstracts International, Volume:
77-04(E), Section: A. 123 p.

Memarpour M, Bazrafkan L, Zarei Z. Assessment of
dental students’ communication skills with patients.
J Adv Med Educ Prof. 2016.

Forster JJ. Sample Surveys: Nonprobability
Sampling. In: International Encyclopedia of the
Social & Behavioral Sciences. 2001.

Creswell JD, Creswell JW. Research Design:
Qualitative, Quantitative, and Mixed Methods
Approaches. SAGE Publications, Incorporated;
2022.

Found Univ J Dent Vol. 5, No. 2 (July 2025) 25



ORIGINAL ARTICLE
DOI:10.33897/fujd.v5i2.455 @@@
Pre-Operative Anxiety Patterns in Patients Undergoing Impacted Lower Third
Molar Extraction

Erum Riaz', Sadia Paiker?, Maimoona Siddig®, Saeed Ullah Shah*, Muhammad Umar Qayyum?®, Mazhar Khan®

Received: 02 Oct 2024 / Revised: 11 Jul 2025 / Accepted: 21 Jul 2025 / Published online: 30 Jul 2025
Copyright © 2024 The Author(s). Published by Foundation University Journal of Dentistry.

ABSTRACT

Objective: This study aims to determine the correlation between the State-Trait Anxiety Inventory (STAI-S)
and the Amsterdam Preoperative Anxiety and Information Scale (APAIS) before the extraction of impacted third
molars.

Materials and Methods: Patients reported to the OMFS department for the extraction of impacted third molars
were selected based on a thorough history, clinical examination, and radiographic evaluation. During their initial
visit, patients completed the STAI-S and STAI-T scales to measure their anxiety levels. Following the completion of
these scales, detailed information about the surgical and anesthetic procedures, as well as potential complications,
was provided. Informed consent was obtained. Prior to the surgery, patients completed the APAIS to measure their
dental anxiety.

Results: A total of 50 patients, comprising 13 males and 37 females, having a mean age of 28.86 + 5.85 years.
The average scores on the APAIS and STAI-S scales were 17.06 &+ 2.49 and 23.48 + 2.35, respectively. A positive
correlation (r = 0.606) was observed between the APAIS and STAI-S scales before the removal of impacted third
molars.

Conclusion: The study concludes that there is a positive correlation between the STAI-S and APAIS scales in
patients before the extraction of impacted third molars.

Keywords: Anxiety, Oral Surgical Procedures, Impacted tooth
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INTRODUCTION

Globally, the extraction of impacted third molars stands
as the most routine minor oral surgical procedure.
Nearly all patients undergoing third molar extraction
experience some degree of anxiety both before and
during the procedure.! Anxiety, characterized by feelings
of nervousness and apprehension, and is accompanied by
autonomic nervous system activation. It is a pervasive
issue in dental practice, affecting both simple and more
invasive procedures.’Anxiety can be identified by an
increase in sympathetic nervous system activity. Triggers
include the use of needles for local anesthesia, high-
frequency vibrations from dental drills, and the fear of
the procedure itself.?

Apprehensive patients often exhibit uncooperative
behavior during procedures, which can increase the stress
levels of the operating surgeon and potentially reduce the
efficiency and success of the operation.* Such patients
typically require longer operation times, are less satisfied
with their treatment, and are more prone to postoperative
complications. To minimize anxiety, various strategies
can be employed, including the use of hypnotic and
sedative agents, scheduling early morning appointments,
and ensuring effective local anesthesia.’

Anxiety is commonly examined in two distinct forms:
trait anxiety and state anxiety. Trait anxiety is considered
a stable aspect of personality, while state anxiety is a
transient response to specific situations.® Beatriz et al.
found that Patients exhibiting high levels of both trait
and state anxiety demonstrated greater dental anxiety,
with a notable pattern of dental fear observed more
frequently in women. The study reported a correlation
between the State-Trait Anxiety Inventory (STAI-S) and
the Amsterdam Preoperative Anxiety and Information
Scale (APAIS), with a correlation coefficient of
r=0.509.7

Numerous studies have examined the relationship between
state anxiety, trait anxiety, and dental anxiety, particularly
in the context of lower third molar surgery. The findings
indicate that higher anxiety levels are associated with
female gender, younger age, lower socioeconomic status,
and lower educational attainment. The APAIS scale is
widely used to measure preoperative dental anxiety, and
significant correlations have been found between state
anxiety and dental anxiety.®

The aim of this study is to explore the correlation
between the scales used to measure anxiety. Despite the
widespread application of both the APAIS and STAI
in clinical research, there is notable lack of research
directly comparing these two tools within same patient
population particularly among patients undergoing third
molar surgery. Absence of comparative data limits our
understanding of whether these instruments measure the
same constructs or capture different aspects of anxiety
This knowledge could lead to the development of
targeted initiatives and sessions to address and mitigate
anxiety and depression in these patients, which may
guide the development of targeted interventions to reduce
preoperative anxiety and enhance surgical outcomes.

MATERIALS AND METHODS

This cross-sectional study was conducted by the
Department of Oral & Maxillofacial Surgery at a tertiary
care hospital, over a period of six months. The sample
size, determined using the WHO sample size calculator
with a 95% confidence level, a 5% level of significance,
and a correlation coefficient of 0.509' for the STAI-S
and APAIS scales. A total of 50 patients were enrolled
through non-probability consecutive sampling, with
inclusion criteria covering both genders aged between
16 and 45 years., requiring extraction of impacted third
molars, classified as ASA grade 1, non-smokers, non-
alcoholics, not allergic to any medications, and without a
history of third molar surgery. Exclusion criteria ruled out
those on anxiolytic medication, with systemic diseases
or compromised immune systems, drug allergies,
unwillingness to participate, and pregnant females. Upon
presenting to the OMFS department, eligible patients
underwent history taking, clinical examination, and
radiographic evaluation.

Patients completed the STAI-S (Y-1) and STAI-T (Y-2)
scales to assess state and trait anxiety before receiving
procedural information. After this, the surgical and
anesthetic procedures and potential complications were
explained, and informed consent were taken as well as
ethical approval was obtained (FF/FUMC/215-515/
PHY/24). General patient data, including age and gender,
were recorded. Prior to surgery, patients also completed
the APAIS to measure dental anxiety. Statistical analysis
was conducted using SPSS version 22.0, calculating
means and standard deviations for quantitative variables,
including age, STAI-S, and APAIS scores, and frequency
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and percentage for qualitative variables such as gender,
socioeconomic status, and education. Pearson correlation
was used to determine the relationship between STAI-S
and APAIS scales before the extraction. Stratification
by age, gender, socioeconomic status, and education
was conducted, followed by post-stratification Pearson
correlation analysis, with a p-value of < 0.05 considered
statistically significant.

RESULTS

Of the 50 patients included in the study, 13 (26%) were
male and 37 (74%) were female, as illustrated in Figure
1. The mean age was 28.86 £ 5.85 years, with a range
of 20 to 40 years. Educational status was categorized
as educated or non-educated, with 37 patients (74%)
classified as educated. Socioeconomic status was
assessed based on monthly income, categorized as low
(<20,000 PKR), middle (20,000-50,000 PKR), and high
(>50,000 PKR). The majority of participants, 33 (66%),
belonged to either the low or middle-income groups, as
detailed in Table 1

The objective of the study is to determine the correlation
between STAI-S and APAIS scales before extraction
of impacted third molar. Correlation (r) value between
APAIS and STAI-S scale was r=0.606 which statistically
significant (p-value 0.000) showing that there is a
positive correlation found between state anxiety and
dental anxiety, as shown in Table 2.

Effect modifier like age was stratified and compared with
the correlation between STAI-S and APAIS scales before
extraction of impacted third molar. Among patients
with age 31-40 years, average APAIS and STAI-S was
17.00+2.81 and 22.69+2.43 Effect modifier like gender
was stratified and compared with the correlation between
STAI-S and APAIS scales before extraction of impacted
third molar. Among female patients, average APAIS and
STAI-S was 18.10+0.93 and 24.62+1.

Effect modifier like education level was stratified and
compared with the correlation between STAI-S and
APALIS scales before extraction of impacted third molar.
Among educated patients, average APAIS and STAI-S
was 17.16+2.16 and 23.56+2.24. Effect modifier like
socio economic status was stratified and compared with
the correlation between STAI-S and APAIS scales before

extraction of impacted third molar. Among patients who
belonged to low socio economic status, average APAIS
and STAI-S was 17.12+2.54 and 23.54+2.51, as shown
in Table 3.

Table No.1: Descriptive statistics of Demographic
data.

Variable Frequency | Percentage | Mean age
) educated 37 74.0
ic\lllgatlon non educated 13 26.0
Total 50 100.0

28.86+5.85
low 33 66.0
Socio- [ piddle 15 30.0
:tcaciﬂgmlc upper 2 4.0
Total 50 100.0
) educated 37 74.0
i(\i/tgatlon non educated 13 26.0
Total 50 100.0

Table No 2: Descriptive Statistics of APAIS And
STAI-S Scale

n |Minimum |Maximum| Mean S.t d'.

Deviation
APAIS scale |50 12.00 23.00 17.06 2.49
STAI-S scale |50 19.00 28.00 23.48 2.35

Correlation of APAIS and STAI-Scale

STAI-S scale
Pearson Correlation .606
APAIS scale Sig. (2-tailed) .000
n 50

Table No 3: Data Stratification with Comparison of
Mean Change in Anxiety of A Patient Undergoing
3rd Molar Surgery Before & After Disclosure of
Information Regarding Procedure

28 Vol. 5, No. 2 (July 2025)

variable N A;fﬁzs S;ré:es

AGE 20-30 years 27| 17.1142.24 | 24.14 £2.10
31-40 years 23| 17.00 £2.81 [22.69 +2.438
CORELATION(R) 0.877 0.028

GENDER |MALE 13| 14.07 £3.12 | 20.23 +0.59
FEMALE 37| 18.10+£0.93 | 24.62 £1.51
CORELATION(R) 0.000 0.000
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Socio-  |low 33[17.12+£2.54|23.54 £2.51
economic | middle 15{16.86 +2.61|23.20 £2.17
stus f 2 [17.50+0.70 | 24.50+ 0.70
Total 50(17.06 +2.49 | 23.48+2.35
CORRELATION 0.623 0.628
®R)
Education | educated 37 17.16 + 2356+ 224
level 2.16
non educated 13 16.76 + 2323+ 2.74
3.34
CORRELATION 0.630 0.662
(R)
DISCUSSION
Everyone experiences fear and anxiety, albeit in

different forms. Fear is an emotional, physiological,
and behavioral response to a recognized external threat,
while anxiety is an unpleasant emotional state with
less clear causes, often accompanied by physiological
changes and behaviors similar to those caused by fear.
Emotional and psychological factors can significantly
influence hormonal, vascular, and muscular functions,
potentially leading to issues such as pain, jaw movement
disturbances, xerostomia, and ulcerations.’

Emotional factors profoundly affect both the oral
cavity and the body. Many oro-mucosal diseases may
arise directly from emotional stress or indirectly from
psychological changes. Dental treatments frequently
induce fear and anxiety among patients. Despite the
pain-relieving benefits of anesthetics, the prospect of
undergoing dental procedures often triggers significant
anxiety.'” anxious reactions to specific stimuli can
be seen as adaptive physiological mechanisms in
unfamiliar situations. However, numerous studies over
the past 50 years have consistently shown that such
anxiety negatively impacts surgical outcomes. Patients
with moderate to high anxiety levels experience more
intense postoperative pain, greater psychological
comorbidity, and higher incidence of post-traumatic
stress reactions.'!

One of the most common sources of preoperative dental
anxiety is tooth extraction surgery. Anxiety not only
causes emotional distress but can also provoke behaviors
that complicate procedures, prolong interventions, and
hinder postoperative recovery. Studies indicate that
dental anxiety is more severe in certain population
groups, with younger individuals, those with lower

socioeconomic status, and those with lower education
levels experiencing greater anxiety compared to older,
more affluent, or better-educated individuals.'

Various scales have been developed to measure dental
anxiety, including Corah’s Dental Anxiety Scale (DAS),
Kleinknecht’s Dental Fear Survey (DFS), Spielberger’s
State-Trait Anxiety Inventory (STAI), Litt’s Oral Surgery
Confidence Questionnaire (OSCQ), Gale’s Ranking
Questionnaire  (RQ), Stouthard’s Dental Anxiety
Inventory (DAI), Weiner’s Fear Questionnaire (FQ),
Morin’s Adolescents Fear of Dental Treatment Cognitive
Inventory (AFDTCI), the Visual Analog Scale (VAS),
and the Original Questionnaire."

Hermes et al.'* conducted a study involving a large group
of patients from different medical departments undergoing
general anesthesia, sedation, and local anesthesia. They
concluded that anxiety is a personal issue unaffected by
the surgical field. However, their study excluded patients
undergoing more invasive procedures due to trauma
and tumors, whose psychological states might differ.
In contrast, our study included all voluntary patients
awaiting surgery, revealing that the nature of the surgical
intervention does not significantly influence anxiety and
fear levels. Including a general anesthesia group might
have shown differences in anxiety levels, as general
anesthesia and sedation can alleviate anxiety by allowing
patients to undergo treatment unconsciously.

Patients with prior unfavorable experiences are likely
to experience higher anxiety levels in subsequent
procedures. Conversely, a painless, stress-free procedure
with no postoperative issues can reduce anxiety for future
treatments. Lopez-Jornet et al.'® found significantly lower
anxiety levels over a 7-day follow-up in patients who
had undergone tooth extraction without complications.
However, negative treatment experiences can
overshadow the anxiolytic effect and patient expectations.
Additionally, informing patients about the procedure can
sometimes trigger additional stress. Literature offers
mixed conclusions on whether explaining procedures or
previous experiences affect anxiety levels.'®

Fear and anxiety in dentistry are often linked to poor oral
hygiene resulting from low socioeconomic status, lack of
self-confidence, psychological issues, and low morale.
Other contributing factors include age, gender, education
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level, and personality. McGrath and Bedi reported higher
anxiety levels among individuals with a low standard
of living. Low education levels and socioeconomic
status were also associated with poor anxiety outcomes.
However, some authors argue that dental anxiety is higher
among well-educated individuals."”

In our study, 26% of the participants were male and
74% were female, similar to Liu et al.’s study'®, which
included 36.24% males and 63.76% females. The mean
age of participants was 28.86 + 5.85 years, compared to
24.2 + 4.5 years in another study. Our findings showed a
correlation of r=0.606 between the STAI-S and APAIS
scales before the extraction of impacted third molars,
aligning with a previous study that reported a correlation
of r=0.509."

Fear and anxiety are common emotional responses
in dental settings, particularly in relation to surgical
interventions. While fear typically arises from
identifiable external stimuli, anxiety tends to be a more
diffuse emotional state, often without a clear source.
Both responses can affect the physiological, hormonal,
vascular, and muscular systems—manifesting as pain,
disturbances in jaw function, xerostomia, and ulcerative
lesions.’

In dentistry, tooth extraction—especially of impacted
third molars—is frequently associated with heightened
preoperative anxiety. This anxiety may not only cause
emotional distress but also complicate the procedure
itself, prolong recovery time, and negatively impact
postoperative outcomes. Numerous studies have
demonstrated that individuals with moderate to high
levels of anxiety report more intense postoperative pain,
increased psychological comorbidities, and are at greater
risk for post-traumatic stress reactions.'”

Socio demographic variables such as age, education
level, and socioeconomic status appear to significantly
influence dental anxiety. Multiple studies have shown
that younger individuals, patients with lower educational
attainment, and those from disadvantaged socioeconomic
backgrounds report higher levels of anxiety''. However,
this is not universally agreed upon. Some research
suggests that more highly educated individuals may
exhibit increased dental anxiety, potentially due to
heightened health awareness or greater exposure to

negative information.'?

To assess anxiety, various validated instruments have
been employed, including the State-Trait Anxiety
Inventory (STAI), Corah’s Dental Anxiety Scale (DAS),
the Dental Fear Survey (DFS), and the Amsterdam
Preoperative Anxiety and Information Scale (APAIS),
among others. These scales help clinicians quantify the
subjective experience of anxiety, guiding management
strategies and improving patient care."

In our study, we found a significant correlation (r=0.606)
between the STAI-S and APAIS scores prior to third
molar extraction. This finding is consistent with previous
literature, such as a study that reported a correlation
coefficient of r = 0.509 between these scales'?. The
mean participant age was 28.86 + 5.85 years, slightly
higher than reported in similar studies (e.g., 24.2 + 4.5
years) [Ref]. Additionally, our sample consisted of 26%
males and 74% females, a distribution similar to Liu et
al.’s cohort, which included 36.24% males and 63.76%
females.®

Interestingly, our findings support previous work by
Hermes et al.', who reported that anxiety levels were
independent of the surgical specialty. However, unlike
their study which excluded patients undergoing more
invasive or oncological procedures our study included
all voluntary patients scheduled for oral surgery. This
broader inclusion criterion supports the hypothesis
that anxiety levels are more strongly associated with
individual psychological profiles than with the type of
procedure alone.

Moreover, patient experience plays a pivotal role. A
positive, pain-free procedure can reduce future anxiety,
while a traumatic experience may exacerbate it. Lopez-
Jornetetal.”” found reduced anxiety over a 7-day follow-up
in patients who had uncomplicated extractions. However,
our data suggest that the benefits of a smooth procedure
may be overshadowed if patients have had prior negative
experiences or are predisposed to anxiety. The literature
remains divided on whether pre-procedure information
helps alleviate or exacerbate anxiety, with some studies
advocating transparency and others suggesting it may
intensify patient stress.'®

Our results reinforce the complex interplay between
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emotional, psychological, and demographic factors in
dental anxiety. They align with much of the existing
literature while adding depth by including a broader
surgical sample and using multiple validated anxiety
measurement tools. This study has several limitations
that may affect the generalizability of its findings. The
use of non-probability sampling introduces potential
selection bias, limiting the representativeness of the
sample. Additionally, being a single-center study, the
results may not be applicable to broader populations or
different clinical settings. The reliance on self-reported
questionnaires, while based on validated scales, may be
subject to response bias. Furthermore, factors such as
psychological comorbidities and detailed prior dental
experiences were not fully explored, which may have
influenced anxiety levels.

CONCLUSION

The study concludes a positive correlation between
STAI-S and APALIS scales before extraction of impacted
third molar. Further studies at multiple setups must be
conduct in order to know the correlation of APAIS and
STAI scales in cases before extraction of lower third
molar impaction so that initiatives and sessions will be
done to rule out the anxiety level of such patients for
better management in the future.
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ABSTRACT

Objective: The aim of this study was to assess the correlation between the chronological age at menarche and
peak of skeletal maturity using cervical vertebral maturation stages (CS) on lateral cephalometric radiograph in the
female orthodontic patients of south Punjab.

Materials and Methods: Lateral cephalograms of 100 female patients (9-15 years) were collected from
the outpatient department (OPD) of Orthodontics department, CIMS Dental College, Multan. CS stages were
determined on lateral cephalometric radiograph using the latest Bacetti’s CS method. The patients self-reported
their menarcheal ages and were confirmed by the patients’ mothers. The association between CS and chronological
age at menarche was evaluated.

Results: In this study, menarche was observed to occur between the ages of 12 and 13 years, corresponding to
CS3 and CS4. The correlation coefficient between chronological age and CS was found to be 0.588, indicating a
moderate to strong positive correlation

Conclusion: Cervical Vertebral Maturation is correlated moderately with the chronological age. For a better
assessment of peak pubertal growth in females, history of menarche should be considered.

Keywords: Adolescent, Cervical Vertebrae, Growth and Development, Puberty
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INTRODUCTION

Orthodontic treatment is indicated in both dental and
skeletal discrepancies. This entails the evaluation of
the patient’s growth status in order to maneuver among
the preventive, interceptive or corrective orthodontics.
Growth is a process which starts at conception and
continues throughout a person’s life but at a slower rate
after the 2™ decade of life. A crucial part of this routine
is determination of the peak pubertal growth spurt which
is significantly important for treating skeletal class II
growth modification cases.” There are various methods
used for growth assessment. These include measurement
of overall height, dental age, and chronological age,
maturational and skeletal age. Skeletal age in orthodontic
patients can be determined either by using hand and wrist
radiography or cervical vertebral maturation staging.
The advantage of the later is that no additional x-ray
exposure is required as the lateral cephalogram is usually
customary for orthodontic patients. In addition to being
a regular diagnostic tool, lateral cephalogram, also offer
the benefit of skeletal maturity assessment due to the
clear visibility of the cervical vertebrae.

Along with this, data collection is easy because it is
collected verbally without the need for radiography or
longitudinal height measurements. Some studies confirm
the reliability of cervical vertebral maturation method
for determining the pubertal growth stages while others
say otherwise. According to Schoretsaniti et al, for more
precise growth estimation, the CVM method should be
corroborated with other maturity indicators. This renders
menarche as an indicator of choice for determining peak
growth potential in females.

Among women, there is a stronger correlation between
skeletal age and menarcheal age. In southern Punjab
population of Pakistan, menarcheal data has been
studied, but its relationship to skeletal maturity is still
unknown. The objective of our research is to correlate the
chronological age in adolescent females and their onset
of menarche with the peak of skeletal growth using CS
in south Punjab.

MATERIALS AND METHODS

Acrosssectional research was carried outin female patients
reporting in out-patient department of Orhtodontics
in CIMS Dental College, Multan. The study protocol
was approved by the Ethical Review Committee of the

hospital. The study duration was 06 months (October
2023 to March 2024). A sample of 100 female patients
was collected using convenience sampling technique.
The inclusion criteria consisted of female patients within
the age range of 9 to 15 years, with normal growth and
development, and no systemic conditions affecting bone
development, and had high-quality lateral cephalometric
radiographs with good contrast. The exclusion criteria
were the female patients above the age of 15 years,
having any hormonal disturbance, patients with abnormal
cervical vertebrae or with any syndrome. The patients
were informed about the study, its importance and
confidentiality of the data collected. A written consent
form was signed by both the patients and parents. Lateral
cephalograms were taken and the history of menarche was
recorded on the same date. The menstrual status reported
by the patients was further reconfirmed by asking their
mothers.

Each lateral cephalometric radiograph was assessed by
tracing the odontoid process and the bodies of the second,
third and fourth cervical vertebrae on an acetate paper
using 4H pencils on an illuminator. It was then assigned
to one of the six cervical vertebral maturation stages (CS)
according to Baccetti et al’s latest definition by evaluating
the outline and morphological changes of these cervical
vertebrae (Fig. 1). These tracings were evaluated by an
independent evaluator to eliminate inter-operator error.
The collected data was analysed by using SPSS (version
22). Spearman rank order correlation coefficient test was
used to see the relationship between the chronological
age at menarche and the CS stages. P value < 0.05 was
taken as statistically significant.

OO TR A
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Fig.1 Six stages of cervical vertebral maturation

CS3 Cs4 CS5 CS6

RESULTS
The mean chronological age and number of the 100
female subjects in each of the Cervical vertebral
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maturation stages is given in table 1. Among these, 69
reported with the positive history of menarche. The mean
age of the patients in this post-menarche group was 13.49
years (Table 2). All the 69 patients in the post-menarche
phase had the skeletal maturation stage beyond the CS2
while the remaining 31 subjects in pre-menarche group
had skeletal maturation below CS4. The distribution of
the subjects according to the age at menarche is shown
in table 3.

In this study, menarche was observed to occur between the
ages of 12 and 13 years, corresponding to CS3 and CS4.
The Spearman rank-order correlation coefficient was
applied to assess the relationship between chronological
age at menarche and CS stages. A p-value of < 0.05
was considered statistically significant. The correlation
coefficient between chronological age and CS was found
to be 0.588, indicating a moderate to strong positive
correlation. (Table 4)

Table No 1: Mean Chronological Age and Number of
Subjects in Each of the Cervical Vertebral Maturation
Stages (CS)

CVM Mean Age N Std. Deviation
1.00 9.7000 10 .67495
2.00 11.7500 12 1.13818
3.00 12.8095 21 1.20909
4.00 13.4828 29 1.21363
5.00 13.6667 18 1.02899
6.00 13.7000 10 1.15950
Total 12.8100 100 1.63111

Table No 2: Mean Chronological Age in Post Menarche
Group

Table No 3: CVM Maturation Stages of the Patients
with Positive History of Menarche at Different Ages

CVM
Total
2.00 3.00 (4.00| 5.00 | 6.00

10.00 1 0 0 0 0 1

11.00 0 1 2 1 0 4

12.00 0 3 3 1 2 9

AGE

13.00 0 4 4 4 2 14

14.00 1 4 11 9 3 28

15.00 0 1 6 3 3 13
Total 2 13 26 18 10 69

Table No 4: Spearman Correlation Coefficient
between Age at Menarche and CVM Stages

Spearman Value Significance
correlation
coefficient 0.588 0.000

Spearman correlation = 0.588
P<0.01 (highly significant)

DISCUSSION

Several studies have shown a positive association between
chronological age and CVM stages in both genders.
There is not much published literature with regards to
the association between chronological age in adolescent
females and cervical vertebral maturation stage.* We also
correlated menarcheal history with these parameters to
find the association of this biological indicator with other
skeletal indices.

The period of physical and psychological development
known as adolescence typically lasts from puberty to
maturity. During adolescence, growth rate accelerates
and reaches a peak velocity then it decreases till
adulthood.* Skeletal maturity indices are commonly used
in orthodontics as these are closely related to somatic
and sexual maturity.* Fishman has stated that in normally
growing patients, maturational indicators provide more
reliable information than chronological age, so the
skeletal age should be used.*

Eddie Hsiang-Hua Lai studied association between
menarcheal age and skeletal maturation indices in
Taiwanese female Orthodontic patients.* They found
that a large number of girls had already achieved peak
of growth before the onset of first menstruation. Their
findings suggested that menarche usually follows the
pubertal growth spurt by about 1 year and occurs after

Mean Age N Std. Deviation
13.4928 69 1.19587
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Cervical Vertebral Maturation stage III (CVMS III).
Maria Inés Magalhdes et al in their systematic review
and meta-analysis estimated the average age in years,
corresponding to each of Baccetti’s CVM staging.* Their
results showed average age at CS3 and CS4 is 12 to
13.4 years. This result is close to our findings as well.
Numerous studies confirmed that girls usually mature
earlier as compared to boys with an average difference
of two years.* In addition to maturing later than girls,
boys also exhibit a notably higher growth velocity peak
scale. Menarche or the onset of menstruation marks the
start of fertility and is a crucial indicator of a girls’ sexual
maturity. The mean menarcheal age of Pakistani girls is
between 12 to 14 years with the mean age being 11.73
years.*!® The mean menarcheal age of the females of
Multan was found to be 12.72 years.* Menarcheal onset
age is affected by the socioeconomic status, nutritional
conditions and environmental influences.

Lateral cephalometric radiograph is aroutine investigation
in all orthodontic patients. The change in cervical
vertebrae’s shape and size in growing individuals has
been used as a biological indicator for last few decades.
Using the cervical vertebral maturation stages method
does not need an extra radiograph i-e- hand and wrist
because lateral cephalometric radiograph serves this
purpose as well. The prediction of pubertal growth spurt
makes it possible to estimate the ideal timing for the
treatment especially in orthodontic growth modification. '
At present, cervical vertebral maturation stages (CS)
have been used to evaluate the skeletal growth potential
with special regard to mandibular growth."" The growth
changes in superior and inferior surfaces of each vertebra,
modifies the vertebrae’s size and form. Baccetti at al
revised the original Hassle and Farman CVMS method.
This methodology was used in our study due to its broad
application and acceptability.'? Six developmental stages
are categorized, which are determined by certain physical
traits of the 2", 3rd and 4™ cervical vertebrae. These
attributes include the height, form, and inferior border
contour of their vertebral bodies. The mandibular growth
spurt, according to studies conducted in this regard, takes
place between the CS3 and CS4.

Our results show the correlation between chronological
age and skeletal maturation evaluated by CS method
was 0.588. Sierra also found the relationship between
chronological and skeletal age assessment which proved

to have high correlation (0.58 to 0.71).!! This moderate
to high significant correlation implies that when an
orthodontic female patient is presented in the age of 12-
13 years with a positive history of menarche, she has
attained the peak pubertal growth.

Our study emanated that female patients’ average age
at menarche was 12-13years and menarche on average
occurred between CS3 and CS4. This association indicates
that functional jaw orthopaedics can be started in female
patients after attaining menarche with a predictable
residual growth.!!

As the patient data was collected from one hospital and
sampling was carried out using convenience sampling
technique, our data may not reflect the whole female
population of southern Punjab. It is advised that more
research be done using a more diverse sample collection
to examine the longitudinal links between the age of
menarche and the stages of skeletal development in
Pakistani women.

CONCLUSION

Cervical Vertebral Maturation is correlated moderately
with the chronological age. For a better assessment of
peak pubertal growth in females, history of menarche
should be considered.

DISCLAIMER
None to declare.

CONFLICT OF INTEREST
There is no conflict of interest among the authors.

ETHICAL STATEMENT

Ethical approval was taken from Ethical Committee of
Armed Forces of Dentistry Rawalpindi (Ltr no: 918/Trg
Dated 13 May 2020)

FUNDING DISCLOSURE
The author(s) received no financial support for the
research, authorship, and/or publication of this article.

AUTHORS CONTRIBUTION

Conception and design of the study: A. Akram
Acquisition of data: M. A. Rana, M. Mushtaq

Analysis and interpretation of data: M. K. Mahmood, R.
Anwar

36 Vol. 5, No. 2 (July 2025)

Found Univ J Dent



ORIGINAL ARTICLE
DOI:10.33897/fujd.v512.466

OPEN ACCESS

@O

Drafting of the manuscript: A. Akram, R. Anwar

Critical review of the manuscript: M. Mushtaq, M. K
Mahmood, M. A. Rana

Approval of the final version of the manuscript to be
published: A. Akram, M. A Rana, R. Anwar, M. K.
Mahmood, M. Mushtaq

REFERENCES:

1.

8.

Proffit WR, Fields HW, Larson B, Sarver DM.
Contemporary Orthodontics-E-Book. Mosby.

Ghergie M, Ciobotaru CD, Pop R, Colceriu-Simon I,
Bunta O, Pastrav M, Festila D. Correlation Between
Dental Age, Chronological Age, and Cervical
Vertebral Maturation in Patients with Class 1I
Malocclusion: A Retrospective Study in a Romanian
Population Group. Children. 2025 Mar 21; 12(4):398.

Korde S, Daigavane P, Khakhar PG, Niranjane P,
Chimote B. Association of Skeletal and Dental
Maturity Indicators with the Onset of Menarche and
Its Applicability for Growth Modification of Jaw
Bases in Females Aged between 7 and 14 Years. J.
Evol. Med. Dent. Sci. 2020 May 4; 9(18):1484-89.

Santiago RC, de Miranda Costa LF, Vitral RW, Fraga
MR, Bolognese AM, Maia LC. Cervical vertebral
maturation as a biologic indicator of skeletal
maturity: a systematic review. Angle Orthod. 2012
Nov 1; 82(6):1123-31.

Faiq SS, Faiq SK, Ullah A, Khattak SY, Haider A,
Haider F, Waheed A, Ali SI. Assessment of skeletal
maturation using the cervical vertebra maturation
method and its correlation to chronological age and

gender. A cross sectional study. Journ Khy college
dent. 2020 Dec 31;10(04):53-9.

Cavallo F, Mohn A, Chiarelli F, Giannini C.
Evaluation of Bone Age in Children: A Mini-Review.
Front Pediatr. 2021 Mar 12;9:580314.

Schoretsaniti L, Mitsea A, Karayianni K, Sifakakis I.
Cervical vertebral maturation method: reproducibility
and efficiency of chronological age estimation. Appl
Sci. 2021 Apr 1;11(7):3160.

Qureshi T, Duggal R, Chaudhari PK. Correlation

10.

11.

12.

13.

14.

15.

16.

between chronological age and skeletal maturity in
different malocclusions: a retrospective study. Int.
Orthod. 2021 Sep 1;19(3):453-61.

Ather UZ, Gul F, Saleem A, Saleem M, Saleem U,
Shirwany TA. Relationship of body mass index with
pubertal stages and age at menarche in Pakistani
girls. Pak J Med Health Sci. 2018 Jul 1;12(3):903-8.

Schmahl T, Steinhduser J, Goetz K. Association
between orthodontic treatment and psychosocial

factors in adolescents: a cross-sectional study. Eur. J.
Orthod. 2025 Jan;47(1): cjae082.

Kim H, Kim CS, Lee JM, Lee JJ, Lee J, Kim JS,
Choi SH. Prediction of Fishman’s skeletal maturity
indicators using artificial intelligence. Sci. Rep. 2023
Apr 11;13(1):5870.

Fishman LS. Radiographic evaluation of skeletal
maturation: a clinically oriented method based on
hand-wrist films. Angle Orthod. 1982 Apr 1;52(2):88-
112.

Lai EH, Chang JZ, Yao CC, Tsai SJ, Liu JP, Chen
YJ, Lin CP. Relationship between age at menarche
and skeletal maturation stages in Taiwanese female
orthodontic patients. J. Formos. Med. Assoc. 2008
Jul 1;107(7):527-32.

Magalhaes MI, Machado V, Mascarenhas P, Botelho
J, Mendes JJ, Delgado AS. Chronological age range
estimation of cervical vertebral maturation using
Baccetti method: a systematic review and meta-

analysis. Eur. J. Orthod. 2022 Oct 1;44(5):548-55.

Soegiharto BM, Cunningham SJ, Moles DR. Skeletal
maturation in Indonesian and white children assessed
with hand-wrist and cervical vertebrae methods. AmJ
Orthod Dentofacial Orthop. 2008 Aug 1;134(2):217-
26.

Ahmed SM, Waheed MA, Ahmad F, Danish SH.
Factors contributing to early menarche in school girls.
JPMA. J Pak Med Assoc. 2016 May 1;66(5):629-33.

Found Univ J Dent

Vol. 5, No. 2 (July 2025) 37



ORIGINAL ARTICLE
DOI:10.33897/fujd.v512.466

OPEN

@O

ACCESS

17.

18.

19.

20.

21.

Mansoor H, Salman M, Asif N, Mustafa ZU, Nawaz
AS, Mohsin J, Arif B, Sheikh A, Shehzadi N, Hussain
K, Masood A. Menstrual knowledge and practices of
Pakistani girls: a multicenter, cross-sectional study.
Heliyon. 2020 Jan 1;6(1).

Mehnaz K, Muhammad Arif S, Nabila T. Age of
menarche in Pakistani girls and association of

menarch to weight and height. Heliyon. 2023 Jan
16;4(6).

Karim A, Qaisar R, Hussain MA. Growth and socio-
economic status, influence on the age at menarche in
school going girls. J. Adolesc. 2021 Jan 1;86:40-53.

Perinetti G, Franchi L, Contardo L. Determination
of timing of functional and interceptive orthodontic
treatment: A critical approach to growth indicators. J.
World Fed. Orthod. 2017 Sep 1;6(3):93-7.

McNamara Jr JA, Franchi L. The cervical vertebral
maturation method: a user’s guide. Angle Orthod.
2018 Mar 1;88(2):133-43.

22.

23.

24.

25.

Baccetti T, Franchi L, McNamara Jr JA. The
cervical vertebral maturation (CVM) method for the
assessment of optimal treatment timing in dentofacial
orthopedics. InSeminars in Orthodontics 2005 Sep 1
(Vol. 11, No. 3, pp. 119-129). WB Saunders.

Ali MM, Muhammad N, Azeem M, Hashmi G,
Saeced MH, Hussain M. Interobserver Reliability of
Cervical Vertebral Maturation Staging. J Saidu Med
Coll. 2024 Mar 8;14(1):41-4.

Sierra AM. Assessment of dental and skeletal
maturity: a new approach. Angle Orthod. 1987 Jul
1;57(3):194-208.

Mardiati E, Komara I, Halim H, Maskoen AM.
Determination of pubertal growth plot using hand-
wrist and cervical vertebrae maturation indices, dental
calcification, peak height velocity, and menarche.
Open Dent. J. 2021 Jun 10;15(1).

38

Vol. 5, No. 2 (July 2025)

Found Univ J Dent



ORIGINAL ARTICLE
DOI:10.33897/fujd.v512.480 @@@
Formulation of Dispersible Tablet Based on Extract from Cassia Fistula Leaves

and Evaluation of its Anti-Fungal Effect on Heat Cure Acrylic Resin

Uzma Hasan!, Afifa Ehsan?, Faisal Moeen?, Hasan Afzaal*
Received: 27 Mar 2025 / Revised: 08 Jul 2025 / Accepted: 24 Jul 2025 / Published online: 30 Jul 2025
Copyright © 2024 The Author(s). Published by Foundation University Journal of Dentistry.

ABSTRACT

Objective: The objective of this research paper was to investigate the antifungal outcome of dispersible tablets
based on cassia fistula leaf extract on acrylic resin infected with candida albicans.

Materials and Methods: This cross-sectional analysis was piloted at the G7 campus of Riphah International
University from January 2017-January 2019._For this, the ethanolic extract of cassia fistula leaves was obtained
and the excipients for the tablet along with the extract obtained were mixed. This mixture was then proceeded
through a sieve to acquire granules which were dried and compressed. Afterward, acrylic discs were prepared
and inoculated with candida albicans. These discs were then soaked overnight in three different tablet solutions
including the placebo tablet solution. The discs were removed after 24 hours and inoculated into a specific media,
Sabouraud Dextrose Agar.

Results: The formulated tablet based on cassia fistula leaf extract was found to be equally effective when compared
to the commercially available tablet (Poligrip) showing no growth of candida albicans on the SDA plates

Conclusion: The study concluded that the formulated denture cleansing tablets based on extract obtained from
cassia fistula leaves could be used as a prophylactic denture hygiene measure against candida albicans and
staphylococcus aureus. Denture cleansing tablets based on natural sources can be equally effective as compared
to chemical-based formulations in addition to being not only non-toxic, and non-irritant, but also cost-effective.

Keywords: Acrylic resin, Antibacterial, Antifungal, Candida Albicans, Cassia fistula, Dental, Denture, Senna
extract, Staphylococcus Aureus, Stomatitis.
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INTRODUCTION

Dental surgeons frequently encounter patients with
bacterial and fungal diseases of the oral mucosa in
association with dental appliances as the denture
support functions as a substrate for microbe attachment
and biofilm development leading to denture-related
stomatitis (DRS) and fungal infections caused as a result
of candida albicans." Clinicians prescribe antifungals,
oral hygiene instructions, and prosthesis adjustments
to treat the condition. However, there is a likelithood
of candida re-colonization after cessation of therapy,
making re-treatment common. This exposure of patients
to antimicrobials makes them susceptible to adverse
effects notably medication resistance.'

In contrast, natural herbal alternatives to combat
disease have low toxicity levels, reduced effects on the
environment, and increased acceptance by the general
population which can be used as an alternative to
antimicrobial therapy.”? Dentures are commonly used by
the elderly population and owing to their dwindling motor
coordination skills, mechanical cleaning is not a viable
option. However, denture soaking agents are preferable
attributable to their easy handling.** Commercially
available chemical cleansers contain a variety of active
agents with favorable results against DRS.’ Some of the
commonly known chemical cleansers include sodium
hypochlorite, alkaline peroxide, and glutaraldehyde.

Although chemical cleansers possess antimicrobial
activity against denture biofilms they also have toxic
effects and their extensive use influences the composition
and integrity of acrylic-based dentures.'” The active
ingredient in these cleansers leads to several allergic
reactions like tissue damage, and the Food and Drug
Administration (FDA) warned manufacturers to consider
the use of alternate ingredients.® Consequently, extensive
research is being employed around the world to explore
the benefits of natural over synthetic medicines.’

Cassia fistula is a plant whose leaf extract has been used
as an antibacterial and antifungal agent.'”!" However,
there is no reported literature on the practice of cassia
leaf extract as a denture cleaner. Therefore, the research
paper aimed to establish the anti-fungal potential of the
extract of the leaves of Cassia Fistula in vitro and to
formulate a dispersible tablet based on the extract to be
used as a denture cleanser.

MATERIALS AND METHODS

This cross-sectional analysis was piloted at the G7
campus of Riphah International University. Fresh and
healthy leaves of the plant cassia fistula were collected
and verified by the pharmacognosy department at
Riphah Institute of Pharmaceutical Sciences (RIPS) and
by the Herbarium of Pakistan, Quaid-I-Azam University,
Islamabad vide number 133567. The investigation
was endorsed by the Ethical Review Committee of
Islamic International Dental College (IIDC), Riphah
International University, Islamabad, Pakistan vide letter:
IIDC/IRC/2016/001/011.

Formulation of Dispersible Tablets:

To prepare the tablet, Primogel was used at a concentration
0f0.9 gm. A mix constituting 7.8 gm of sodium bicarbonate,
3.5 gm citric acid, and 5.2 gm of sodium carbonate was used
with Primogel. Methylparaben (0.2 gm) and propylparaben
(0.1 gm) were added as antimicrobials while 0.2 gm of
sodium lauryl sulfate (SLS) and 0.9 gm of magnesium
stearate were added as wetting agent and glidant. All
the excipients were blended to reduce particle size. This
blend was passed through a sieve. Following this, cassia
extract, sodium bicarbonate, citric acid, sodium carbonate,
methylparaben, propylparaben, SLS, and primogel were
blended and wetted with ethanol (99.9%). The mixture
was again passed through a sieve and the extruded particles
were desiccated in a dry oven (Sanfa, DHG-9101A 108L)
at 37°C for 6 hours.'? Magnesium stearate was then mixed
with the dried granules which were compressed in a single-
stroke punch machine (Rogen Pharma, Rawat, Pakistan) to
achieve the final form of tablets.

Evaluation of Dispersible Tablets:

Tablets were assessed for mass, width, disintegration,
rigidity, and friability. Twenty, randomly selected
tablets were individually weighed using an analytical
balance (Shimadzu ATX224)." Six randomly selected
tablets were examined for thickness using a vernier
caliper while another six were tested for fragmentation
period. Distilled water was used as a fragmentation
mode and they were placed inside six chambers of the
disintegration apparatus, as recommended by United
States Pharmacopic (USP). The average breakdown time
was then calculated utilizing the disintegration machine.
Also, another six randomly selected tablets were tested
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for hardness using a Monsanto hardness tester. Friability
testing was done using a Roche friabilator. Ten tablets
were assessed and exposed to a mutual effect of attrition
and shock in a plastic compartment. The friabilator was
functioned for 100 revolutions and the tablets were then
cleaned and reweighed.

Preparation of Teflon Moulds and Heat Cure Acrylic
Disks:

Teflon moulds were fabricated according to ISO
1567:1999 with 25.4 mm thickness, 4 mm depth, and
32 mm diameter. Moulds were then flasked with type II
gypsum. Heat cure acrylic powder (Meadway Heatcure
Supercure) was weighed on a digital weighing scale with
an accuracy of 0.1 mg (UniBloc Analytical Balances
ATY 224, Shimadzu, Japan). Methyl-methacrylate
monomer (Meadway Universal Heatcure) was gauged
with a pipette (370710-10, PYREX VISTA, USA).
The heat cure fluid was then positioned into a blending
container and the powder was scattered on top of the
liquid for 30 seconds. The mix was packed at a doughy
stage into Teflon moulds. The containers were then
placed in a hydraulic bench press (Dental Hydraulic
Flask Press, BISON, Intensive Industries, India) at 80
bars of compression for 25 minutes. The containers were
then submerged in water (enveloped by 7 cm of water)
and treated employing an electrically regulated water
bath. After curing, finishing of the acrylic disks was
done with an acrylic trimmer. Polishing was completed
with pumice slurry atop a lathe polishing buff.'*

Antifungal Activity of Dispersible Tublets on Heat Cure
Acrylic Resin Specimens:

Three acrylic discs were disinfected in an autoclave (SA
230 Taiwan) at 121°C for 15 minutes.

The discs were inoculated with candida which was
adjusted to 0.5% McFarland standard as per WHO
recommendations, and were incubated for 1 hour at
37°C in an incubator (Model B-53)."5 The discs were
then rinsed with distilled water for 15-30 seconds. Three
different discs were prepared:

Disc 1: Immersed in placebo tablet overnight (negative
control).

Disc 2: Immersed in herbal tablet overnight.

Disc 3: Immersed in a commercial tablet (Poligrip)
overnight (positive control).

The discs were removed from tablet solutions the next
day and inoculated into a specific media, sabouraud
dextrose agar (Oxoid, England), and incubated for 24
hours at 37°C in an incubator (Model B-53 Rmeco). The
experiment was conducted in triplicate to confirm the
results. Colony forming units (CFU) were measured for
all tablets using a CFU counter.

RESULTS
Post Formulation Studies:

For the weight variation test, the mean mass was
determined. The mean mass of the tablets remained
380.03 + 0.81 mg, the mean thickness was found to be
6.65 + 0.51 mg, the mean time for tablets to disintegrate
was found to be four minutes and the mean hardness
was found to be 8.25 + 0.52 kg/cm?. The friability was
calculated to be 0.7% which lies within the official limits,
which is less than 1% according to USP standards.

Antifungal Activity of Dispersible Tablets on Heat Cure
Acrylic Resin Specimens:

Three different tablets were tested for antifungal activity.
The negative control presented a CFU greater than
600 while the positive control exhibited no CFU. In
comparison to the commercial tablets, the herbal tablets
were spot zero showing no microbial growth as well.
Consequently, no CFU was found on the agar plate after
an incubation period of 24 hours at 28°C (Figure-1). The
procedure was repeated three times to confirm the results.

(a) Disc Soaked In | (b) Disc Soaked (c) Disc
Placebo Tablet | In Effervescent Soaked In
Mixture Herbal Tablet

Figure 1: Antifungal Activity of (a) Placebo Primogel

tablet: (b) Effervescent mixture and (c¢) Herbal tablet
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DISCUSSION

Removable acrylic dentures act as reservoirs for the
growth of oral microflora.! Lack of denture hygiene
measures precedes the development of a microbial
biofilm atop the fitting side. This biofilm acquires
nutrients from human saliva and proliferates as well as
matures while enhancing its adherence with the rough
denture surfaces."'® Furthermore, as the denture exterior
maintains a proximal connection through the mucosa,
the biofilm proliferation leads to inflammation of the
mucosa, which is a characteristic feature of DRS.'® The
main etiological agent in dental plaque that leads to DRS
is candida."” Increased microbial load leads to various
denture-related problems for patients. Consequently, it
is of paramount importance for the patient to maintain
the hygiene of the denture to minimize the incidence of
DRS.™

The use of tablets is a highly widespread method
of cleaning dentures in technologically advanced
countries.'” Nevertheless, denture cleaning tablets
are associated with a high cost if they are to be used
regularly. In a developing country like Pakistan, with a
significant proportion of the country living below the
poverty line, such a cost is not economically feasible for
the general population. A systematic survey also reported
using toothpaste as the most recommended method of
cleaning dentures in developing countries. However, it
must be noted that regular use of this method of denture
cleaning leads to disruption of the physical properties
of the denture surface.* For elderly patients, amount
and effortless accessibility are significant features when
choosing a denture cleaner. The elderly denture-wearing
population with financial dependence on others finds it
hard to afford denture cleaners so there is a dire need to
explore economical denture cleaning tablets, which also
have a reduced influence on the physical properties of
dentures.?

The leaf extract of cassia has antiseptic, antifungal,
and anti-inflammatory properties in addition to having
no reported side effects.’’* It has also been used to
treat several bacterial and fungal diseases and is cost-
effective to prepare tablets using it. Hexane, ethyl
acetate, chloroform, methanol, and water extracts of
cassia flowers have been evaluated for their antifungal
and antibacterial activities with significant results for
all the extracts. *?% In a study by Bhalodia et al., it was

reported that cassia extract exhibited an extraordinary
restrain of bacterial growth against Staphylococcus
Aureus, Streptococcus Pyogenes, Escherichia Coli, and
Pseudomonas Aeruginosa. They also reported significant
antifungal results against Aspergillus Niger, Aspergillus
Clavatus, and Candida Albicans.**

The present study identified the antibacterial and
antifungal properties of tablets formulated from cassia
leaf extract with the capability to disinfect and maintain
the hygiene of heat-cured acrylic dentures. The active
component responsible for antibacterial and antifungal
activity was not investigated due to restraint of time.
Nonetheless, these antimicrobial characteristics are
because of the existence of tannins, terpenoids,
glycosides, and alkaloids.* Both the cassia herbal tablet
and the commercial tablet were found to have equally
effective antifungal properties in the present study with
the herbal tablet having no allergic or toxic effects. The
commercial tablet weighed 2.72 gm, in comparison
to 0.38 gm of the herbal tablet demonstrating that the
commercial tablet weighed seven times more than the
herbal one. In the present study, only four tablets were
used to obtain the desired results, illustrating the strong
antifungal properties of the herbal cassia extract.

Consistent with Felton et al.,, an ultimate denture
cleaner must be bactericidal, fungicidal, as well as
cost-effective which was found to be in the formulated
herbal tablet used in the present study.'® The non-toxic
characteristics of the tablet were not examined in the
current analysis which was seen by Jothy et al., who
found no side effects when a solitary amount of 5000
mg/kg of methanolic extract of cassia was dispensed
in mice.?’” Hence, it may be safely anticipated that the
tablets have no toxic effects. Several other formulations
of natural-based denture cleansers have also been
reported; Saraya et al. formulated an herbal denture
cleansing solution containing four medicinal plants
which also demonstrated an anti-candidal effect.?
Similarly, Pooja et al. used cashew leaf and aloe vera
for denture cleansing and compared it with commercial
denture cleansing tablets demonstrating a statistically
significant reduction in the candidal count for both the
tablets.?” Conversely, in an analysis piloted by Khan et
al. comparing the effectiveness of two herbal extracts
and two commercially obtainable denture cleaners
hostile to candida, the commercial denture cleaning
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tablet was reported to be the most effective.>

The CFU count was only after the acrylic plates had been
soaked in the tablets. Future studies should be done with
CFU measurements taken before and after disinfection.
Clinical trials are recommended for optimizing tablet
performance and to show evidence of biocompatibility,
which should eventually lead to the introduction of the
plant-based denture cleansing tablet.

CONCLUSION

This study showed that formulated tablets from ethanolic
extracts of cassia fistula leaves have strong antifungal
activity. Consequently, this plant can be considered
a biological medicinal basis for treating various oral
infectious states. The formulated tablet can additionally
also be used as a prophylactic measure to enhance denture
hygiene, consequently reducing the chances of DRS as
it was as useful as the commercially available denture
cleaning tablet.
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ABSTRACT

Objective: To evaluate the frequency of autoimmune disorders in alopecia areata patients.

Materials and Methods: The study enrolled 200 patients diagnosed with alopecia areata, ranging in age from
18 to 65 years. Each participant was evaluated for the presence of autoimmune conditions—such as autoimmune
thyroid disorders, vitiligo, systemic lupus erythematosus (SLE), and psoriasis—using both clinical examination
and relevant laboratory investigations.

Results: Out of the 200 patients of alopecia areata, autoimmune disorders were identified in 25% (n=50). The
most frequent disorder was hypothyroidism, observed in 30 patients (15%). Other disorders included vitiligo in 11
patients (5.5%), systemic lupus erythematosus (SLE) in 5 patients (2.5%), hyperthyroidism in 4 patients (2%) and
psoriasis in 3 patients (1.5%).

Conclusion: Alopecia areata is commonly linked with various autoimmune conditions, with hypothyroidism being
the most prevalent. These findings underscore the importance of screening alopecia areata patients for autoimmune
comorbidities, particularly thyroid disorders.

Keywords: Alopecia Areata, Hypothyroidism, Lupus Erythematosus, Systemic, Psoriasis, Vitiligo
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INTRODUCTION

Hair loss is referred to as alopecia in medical literature,
irrespective of the underlying etiology. It is not simply
limited to the scalp but may also be present elsewhere
on the body. The average person has more than 500,000
hairs on their head when they are born. Anagen phase (the
phase of growth), catagen phase (the period of rest), and
telogen phase (the phase of shedding) are the three distinct
phases of hair cycle.! Alopecia can either be scarring or
non-scarring. Amongst the non-scarring type, alopecia
areata is one of the commonly encountered conditions in
the dermatology outpatient department.> Alopecia areata
is commonly characterized by well-demarcated patches
of hair loss on the scalp and other hair-bearing areas,
frequently accompanied by characteristic exclamation
mark hairs. If left untreated, alopecia areata may progress
to “alopecia totalis”, involving complete scalp hair loss,
or “alopecia universalis”, characterized by total loss
of body hair.>* It has been reported that this condition
has potentially life-threatening psychological impacts
on the patient and such individuals have a high risk of
committing suicide.’

Alopecia areata can manifest at any stage of life, from
infancy to late adulthood, with peak incidence occurring
between 15 and 29 years of age. Approximately 44% of
individuals with alopecia areata experience disease onset
before the age of 20. Fewer than 30% of alopecia areata
cases have an onset after the age of 40.?

Although the exact pathogenesis of alopecia areata
remains unclear, it is widely recognized as a T-cell-
mediated autoimmune disorder that predominantly
occurs in genetically susceptible individuals.® The
immune response targets an unidentified autoantigen
within the hair follicle. The peribulbar inflammatory
infiltrate is mainly composed of oligoclonal, autoreactive
T lymphocytes.*

Studies have shown that there is some association of
autoimmune disorders with alopecia areata.® However,
previous studies have reported a wide variation in the
incidence of autoimmune disorders among alopecia areata
patients. For instance, one study reported the frequency
to be 55.8% out of which the frequency of vitiligo and
autoimmune thyroid disease was 4.2% each.” Contrary to
this, another study reported a frequency of only 12.4%,
with autoimmune thyroid disease (6.8%) being majorly

associated autoimmune condition along with SLE (2%).8
Another study reported a 2.5% prevalence of psoriasis
among individuals with alopecia areata.’

There is limited data on autoimmune diseases within
the Pakistani population, and even fewer studies have
explored their association with alopecia areata. Therefore,
the objective of our study was to assess the prevalence
of autoimmune disorders among patients with alopecia
areata in a Pakistani cohort. The findings aim to assist
dermatologists in making informed decisions regarding
routine screening for autoimmune conditions in alopecia
areata patients, particularly in resource-constrained
settings.

MATERIALS AND METHODS

A cross-sectional survey was performed at the
Department of Dermatology, Fauji Foundation Hospital
Rawalpindi. A total of 200 patients were enrolled in
the study using non-probability consecutive sampling
technique. The study duration was 6 months. Sample
size was calculated considering an estimated prevalence
of 55.8%, absolute precision of 7% and 95% confidence
level.” The study included patients of either gender, aged
18 to 65 years who had been clinically diagnosed with
alopecia areata by a senior consultant. Patients with
scarring alopecia, androgenetic alopecia, those having
any signs of inflammation, and patients on systemic or
local medication for alopecia areata in the past 4 weeks
were excluded.

Each participant was provided with a detailed
explanation of the study, and written informed consent
was subsequently obtained. Demographic characteristics,
detailed history and clinical examination were performed.
Outcome variables were recorded including SLE,
vitiligo, hypothyroidism, hyperthyroidism and psoriasis.
Diagnosis of cutaneous disorders was made based
on history and clinical examination, while laboratory
investigations like thyroid function tests, serum ANA
levels, ds-DNA levels and skin biopsy were done where
necessary.

Data was analyzed using SPSS software version 22. The
numeric variables (age and duration of alopecia) were
expressed as mean =+ standard deviation. The categorical
variables (gender, family history of alopecia, presence of
autoimmune disease and type of autoimmune disease)
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were represented as frequency and percentages. Data was
stratified based on age, gender, family history of alopecia
areata, and disease duration to control for potential effect
modifiers. Chi-square test was applied post-stratification
to assess statistical significance, with a p-value of < 0.05
considered statistically significant.

RESULTS

Out of the 200 enrolled patients, 64% were females
(n=128) and 36% were males (n=72). The mean age of the
participants was 35.95 £ 12.71 years, and mean disease
duration was 5.47 + 5.25 weeks. Regarding disease
duration, 66% of the patients (n=132) had the condition
for less than six weeks, while 34% (n=68) reported
a duration of six weeks or more. Age group analysis
revealed that 77.5% of the patients were aged between
18-45 years, while 22.5% were aged 46-65 years. Family
history was positive in 20% patients of alopecia areata
(n=40). These results are shown in the following table.

Table No: 1 Demographic Characteristics of Patients

Parameter Value
Mean Age (years) 3595+ 12.71
Mean Disease Duration (weeks) 547+5.25
Gender Males (n) 72
Distribution Females (n) 128
Positive Family History (n) 40

In terms of autoimmune comorbidities, hypothyroidism
was the most common, found in 15% (n=30), followed
by wvitiligo in 5.5% (n=11), SLE in 2.5% (n=5),
hyperthyroidism in 2% (n=4), and psoriasis in 1.5%
(n=3) as shown in the bar graph below

35
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Figure No 1: Graphical Representation of Disease
Distribution

The relationship between autoimmune disease presence
and factors such as gender, age group, disease duration,
and family history of alopecia areata was also examined. A
total of 74% of females and 26% of males had autoimmune
diseases; however, this difference did not reach statistical
significance (p=0.089). 72% of patients with autoimmune
diseases were aged 18-45, while 28% were aged 4665,
with a non-significant p-value of 0.282. The duration
of alopecia areata (<6 weeks or >6 weeks) was found
not show a statistically significant relationship with
autoimmune disease (p=0.168). However, a statistically
significant relationship was observed between positive
family history of alopecia areata and the occurrence of
autoimmune disorders, with 48% of patients having both
a family history and autoimmune disease, compared
to only 10.7% without a family history, resulting in a
statistically significant p-value of 0.000.

DISCUSSION

Alopecia areata is a prevalent type of non-cicatricial hair
loss that can manifest in various patterns. It can present as
a solitary, self-limited episode or recur intermittently over
several years. The precise origin of the disease process
remains unclear, however substantial evidence supports
an autoimmune etiology involving a T-cell-mediated
response targeting an unidentified autoantigen within the
hair follicle.!® It is frequently associated with autoimmune
conditions, including vitiligo, morphea, systemic lupus
erythematosus, lichen planus, Hashimoto’s thyroiditis,
atopic dermatitis, endemic goiter, Addison’s disease and
diabetes mellitus.

Our study identified coexisting autoimmune conditions
in 25% of patients, with hypothyroidism being the most
frequent, affecting 30 patients (15%). In contrast, one
study demonstrated that 55.8% patients diagnosed with
alopecia areata also had autoimmune disorders.” While
another study reported a lower frequency of 12.4%,
with autoimmune thyroid disease (6.8%) being the most
commonly associated condition, followed by SLE (2%).
Additionally, another study found the prevalence of
psoriasis to be 2.5% in alopecia areata patients.’

The majority of enrolled subjects in our study presented
with mild alopecia areata, followed by moderate and
severe forms, with alopecia totalis being the least
frequent. Similar findings were reported by Ahmed et
al, who also observed that the mild form was the most
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common clinical presentation.!" A similar distribution
was also identified by Jameel et al and Ejaz et al.'> "3

Puavilai et al. reported a relatively low prevalence of
thyroid disease (7.2%) among alopecia areata (AA)
patients.'* However multiple studies, including our study,
have demonstrated a stronger association between thyroid
dysfunction and AA. The link between hypothyroidism
and hair changes is well established, though the exact
mechanisms remain unclear. Clinical signs such as altered
hair texture and hair loss from the eyebrows, scalp and
other body areas are common in myxedema. Supporting
this, Vrijman et al. identified subclinical hypothyroidism
in 16% of 50 AA patients, with anti-thyroglobulin (anti-
TG) and thyroid peroxidase antibodies (TPO-Ab) detected
in 46% and 48% of patients, respectively.”” Similarly,
Gondil et al. found thyroid function abnormalities in 10%
and thyroid autoantibodies in 14.7% of 110 AA patients,
indicating a noteworthy relationship between AA duration
and autoantibody levels.! In another retrospective study,
Dogan et al. observed Hashimoto’s thyroiditis in 5.6% of
89 euthyroid AA patients, with 27% showing abnormal
thyroid function tests—although nearly a quarter of these
were clinically insignificant. They also detected anti-TPO
antibodies in 9% and elevated anti-TG levels in 3.3%
of euthyroid cases.'” Based on these findings, routine
monitoring of thyroid function and autoantibodies is
recommended in AA patients, particularly children, even
if initial thyroid assessments appear normal.

This study has some limitations. Firstly, it was carried
out at a single tertiary care institute, which may restrict
the applicability of its findings to the general population.
Secondly, the absence of a control group makes it difficult
to compare the prevalence of autoimmune conditions in
AA patients versus the general population.

Future research should aim to incorporate multi-center
participation across diverse geographic and ethnic
populations to enhance generalizability. Incorporating a
control group would allow for more robust comparisons
and better understanding of the relative risk of autoimmune
diseases in AA patients.

CONCLUSION
Alopecia areata is frequently associated with autoimmune

disorders, with hypothyroidism being the most common.
A significant association of a family history of alopecia
areata with autoimmune disorders indicates a potential
genetic predisposition. These findings underscore the
importance of comprehensive screening for autoimmune
diseases in individuals with alopecia areata, which could
lead to more targeted and effective treatment approaches
for managing this disease.
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ABSTRACT

Objective: Dry socket, alveolar osteitis, or alveolitis also called fibrinolytic alveolitis is a common complication
subsequent to tooth extractions, leading towards significant post-operative pain. While its particular cause remains
indistinct, factors such as bacterial contamination and infection, smoking, traumatic extractions, and fibrinolytic
activity contribute to its incidence. In this study it is intended to assess the effectiveness of 0.12% chlorhexidine
mouthwash in pre-op extraction is effective in reducing the incidence of dry socket and post-extraction pain.
Materials and Methods: A total of 200 patients which required tooth extraction were included in study, with 102
assigned to the test group (mouthwash users) and 98 to the control group (non-mouthwash users). The test group rinsed
with 10 mL of 0.12% chlorhexidine mouthwash 2x, twice daily for four weeks before the procedure of extraction.
Pain was measured/ evaluated using the Visual Analogue Scale (VAS) at 72 hours post-extraction. Chi-square tests
were used for statistical analysis (0=0.05).

Results: Dry socket frequency was significantly reduced/ lower in the mouthwash group by (13.7%) compared to
the control group (71.4%) (p=0.001). Pain levels were also reduced, with approximately 53.9% of mouthwash users
pre-op extraction were reporting no pain (VAS=0) versus 13.3% in the control group. Smoking and spitting were
significantly associated with dry sockets (p=0.001), but there was no correlation found with respect to gender, age,
extraction site, or extraction type.

Conclusion: Chlorhexidine mouthwash usage suggestively and significantly reduces alveolar osteitis/dry socket and
therefore post-extraction pain. Smoking remains a chief risk factor, accentuating the importance of patient education
on discarding smoking and usage of antiseptic mouthwash for improved healing.

Keywords: Alveolar Osteitis, Chlorhexidine, Mouthwashes, Pain, Postoperative, Tooth Extraction, Smoking
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INTRODUCTION

Dry socket is the most common complication that arises
after tooth extractions and is also accompanied by a pain
of a rather intense nature which starts after the tooth
has been removed.! Dry socket, also known as alveolar
osteitis, was initially identified in 1896 as a gradual
healing process characterized by moderate to intense pain,
occurring with no indication of infection, typically 2 to 4
days following the extraction of a tooth, most commonly
an impacted mandibular third molar.? A clinical evaluation
shows an empty socket lacking a blood clot or containing
a compromised clot and exposed bone, resulting in a dull,
throbbing pain that may radiate to the ears, neck, and
temporal areas.’Furthermore, signs including marginal
gingivitis, localized lymphadenopathy, necrotic tissue,
foul breath, and an unpleasant taste in the mouth may
also be noticed.* To sum it up “Postoperative pain that
increases between the first day and third day following
the extraction and is accompanied by a dissolving blood
clot in the alveolar socket, whether halitosis is present or
not” is the most recent definition of Alveolar Otitis.’

The pathogenesis of dry socket involves multiple
pathogenic factors although no clear etiology has been
proposed. Nonetheless, high oral bacterial load before and
after surgery, smoking, gender, use of oral contraceptives,
pericoronitis, inadequate irrigation, tooth location and
operator ability and experience are considered to be
risk factors. Another theory is that bacteria either cause
or prolong dry socket lesions.*” Dry socket lesions are
more common after traumatic extractions, where strong
luxation and forceps forces are needed to extract teeth'.
According to observations, one of the primary etiological
factors in the development of dry socket is fibrinolytic
activity. An increase in fibrinolytic activity following
extraction may result in an early loss of intra-alveolar
blood clot.® Fibrinolysis occurs when the plasminogen
pathway is activated, which can be accomplished by
substances that are physiologically (directly) or non-
physiologically (indirectly) activated.’ Direct activators
are released by alveolar bone cells following trauma,
whereas indirect activators are released by bacteria.
Despite playing a crucial part in fibrinolytic processes,
the precise cause of dry socket is still unknown.'

Finding a reliable method of lowering the prevalence
of dry socket has always been a challenge. In
comparison to use of antifibrinolytic drugs, antibacterial

strategies(antibiotics, topical gels, mouthwashes) have
generally proven a greater promise.'"'? The current study
was inspired by the desire to prevent dry socket in general
practice after extraction. Post operative mouth wash use
is a common practice, however the use of mouth wash
prior to the surgery for a minimum of one month to create
an aseptic oral environment is undetermined and hence
the focus of the present study.

MATERIALS AND METHOD

The study is Quasi-experimental study and was
carried at Foundation University College of Dentistry
& Hospital for a period of 1 month. It included 200
patients (Corresponding to the sample size calculator
on calculator.net) who required teeth extraction due to
decay or other reasons. Out of, 39(19.5%) were male and
161(80.5%) were female patients. Patients who declined
to take part in the study, females who were pregnant or on
oral contraceptives, patients with any underlying disease,
and children were not taken into the study. Patients were
randomly allocated to control (98) and test groups (102).
Test groups were asked to do 10 ml (0.12% chlorhexidine)
rinse twice daily after brushing for 60 seconds, 4 weeks
before the extraction. Data entry was done to Statistical
Package for the Social Sciences (SPSS, IBM, IL, USA)
and statistical analysis (0=0.05) was done using chi-
square test.

Visual Analogue score of patients who underwent
extractions was determined. The level of pain patients
experienced was significantly reduced in the test groups
(mouthwash users) when compared with control group
(non-mouthwash users) pain was evaluated using VAS
score. Patients were assessed at office on the third post-
operative day(72h) after the tooth extraction. The VAS
was converted into a scale for measuring pain intensity,
possessing 10 distances of equal length, each starting
from 0 to 9 (score 0: no pain, score 10: intolerable pain).'®

VAS Score Range Pain Intensity Description

The VAS scale is categorized into four distinct levels of
pain intensity for easier assessment:

o No pain (0): The individual experiences no pain.

o Mild pain (1-3): Pain is very mild or barely
noticeable.

o Moderate pain (4-7): Pain is noticeable, and it

might interfere with some activities.
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Severe pain (8-10): Pain is intense and can be  incapacitating
RESULTS
Table No 1: Visual Analogue Score of Pain

visual analogue score of pain 0 1-3 4-7 8-10 Total
(no pain) (mild) (moderate) (severe)

mouthwash users 55(53.9%) 33(32.4%) 1(1%) 13(12.7%) 102(100%)

non-mouthwash users 13(13.3%) 15(15.3%) 22(22.4%) 48(49%) 98(100%)

The association between incidence of dry socket and extraction site as shown in table 2 was not significant ( p=0.06)
after the surgery. According to Chi-Square testing no significant difference (p=0.55) was observed between the genders.

Table No 2: Dry Socket With Regards Extraction Site

Extraction site| incisors canine |first premolar Second First Second Third Molar Total
premolar | Molar Molar
m:{he?ry 2(1%) 402%) 21%) | 94.5%) | 28(14%) | 8(4%) | 31(155%) | 8442%)

The Age range of the patients was from 20 to 60 years old and there was not a significant effect (p=0.89) on the patients
having dry socket, it was more prevalent in the ages above 30 years.

No significant correlation was found between the types of extraction methods used (p=0.297). There was no significant
difference in the surgically extracted and the simple extractions. Dry socket occurred 84 patients 12 men (46.2% of
total men), and 49 women (41% of total women) as indicated in table3.

Table No 3: Dry Socket With Regards Gender, Age, Type of Extraction

Patients Gender Age Type Of Extraction
Total Male Female 20-33 34-47 48-60 simple surgical
With Dry 84 12 49 26 31 27 35 49
Socket (46.2%) (41%) (40.6%) (44.3%) (40.9%) (38%) (45.4%)
Without Dry 116 27 112 38 39 39 57 59
socket (53.8%) (59%) (59.4%) (55.7%) (59.1%) (62%) (54.6%)
TOTAL 200 39 161 64 70 66 84 116
(100%) (19.5%) (80.5%) (32%) (35%) (33%) (46%) (54%)

There was a total of 84 patients who had dry socket out of which 66(36.5% within the non-smokers) were non-smokers
and 18 (94.7% of total smokers) were smokers it was statistically significant (P=0.001) as shown in the table 4.

Table No 4: Dry Socket with Regards Smoker And Non-Smoker

Patients Smokers Non-Smokers Total

With Dry Socket 18 (94.7%) 66 (36.5%) 84 (42.0 %)

The prevalence of dry socket was much lower in the test group than in the control group, and the p value was statistically
significant in mouthwash users (P=0.001).

There was a statistically significant correlation between test (mouthwash users) and control groups (non-mouthwash
users) (P=0.001) with the prevalence of dry socket in the test group being significantly lower than the control group.
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Table No S: Dry Socket with Regards Mouth Wash Users and Non Users.

. Test Group Control Group
Patients (Mouthwash Users) (Non-Mouthwash Users) Total
With Dry Socket 14 (13.7%) 70 (71.4%) 84 (42.0 %)
Without Dry socket 88 (75.9%) 28 (28.6 %) 116 (58.0 %)
DISCUSSION to be significantly correlated (p=0.001). The well-

According to the study’s findings, using mouthwash
considerably lowers the risk of developing dry socket
after dental extractions. Mouthwash users had a
significantly lower visual analogue score (VAS) of pain,
with a greater percentage reporting no pain (53.9%) than
non-mouth wash users (13.3%). Furthermore, compared
to mouthwash users (12.7%), non-mouth wash users
(49%) had a substantially higher prevalence of severe
pain (VAS score 8-10). This implies that mouthwash’s
antibacterial qualities could aid in better post-extraction
healing and decreased inflammation.'*

Additionally, 42% of the total patient population had
dry sockets, according to the findings. Nevertheless, no
statistically significant association was there between the
extraction site and the occurrence of dry socket (p=0.06).
In line with earlier research showing that posterior
teeth, especially molars, are more vulnerable because
of anatomical and procedural variables'®, the highest
frequency of dry socket was linked to the extraction of
third molars (15.5%) and first molars (14%).

Likewise, there were no discernible variations in the
occurrence of dry socket between patients who were male
and those who were female (p=0.55). This difference
was not statistically significant, even though males had a
slightly larger percentage of dry socket instances (46.2%)
than women (41%). Similarly, the incidence of dry socket
was not significantly impacted by age (p=0.89), however
the prevalence was somewhat higher in patients over 30.'¢

In terms of extraction type, there was no obvious
difference in the occurrence of dry socket between
basic and surgical extractions (p=0.297), suggesting that
process complexity does not always affect the risk.!” This
data raises the possibility that other elements, like post-
operative care and patient-related variables, may be more
important in the development of dry socket.'®

Smoking and the occurrence of dry sockets were found

established link between smoking and delayed wound
healing was further supported by the fact that 94.7% of
the patients who developed dry socket were smokers. !
Because smoking is known to decrease blood flow, hinder
the development of clots, and bring toxic substances into
the healing region, smokers are more likely to experience
dry socket.?!

Most significantly, there was a statistically significant
relationship (p=0.001) between the occurrence of dry
socket and mouthwash use. The incidence of dry socket
was significantly lower in the test group of patients
who used mouthwash (13.7%) than in the control group
of patients who did not use mouthwash (71.4%). This
research emphasizes how using mouthwash before
planning an extraction can play a valuable contribution
as part of post-extraction preventive measure to reduce
issues like dry socket. The evaluation of pain and dry
socket incidence was limited to 72 hours post-extraction.
Late-onset complications or prolonged healing responses
were not assessed. Self-Patient adherence to the
prescribed chlorhexidine mouthwash regimen (twice
daily for four weeks) was based on self-reporting, which
may introduce bias and affect the reliability of outcomes.
The study was conducted at a single institution, limiting
the generalizability of the findings to other populations
or settings with different clinical protocols. Pain was
measured using the Visual Analogue Scale (VAS), which,
while commonly used, is inherently subjective and may
vary with individual pain thresholds and psychological
factors.

CONCLUSION

The results of the study support the use of mouthwash
in post-operative treatment by indicating that it greatly
lowers the likelihood of dry socket and post-extraction
pain. Furthermore, smoking is still a significant risk
factor for dry socket, which emphasizes the necessity
of patient education and guidance on quitting smoking
before having dental extractions. The overall findings
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emphasize the significance of preventive measures such
using antiseptic mouthwash and quitting smoking to
enhance post-extraction outcomes, even if extraction site,
gender, age, and extraction type were not significantly
linked to dry socket.
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ABSTRACT

Objective: This study aims to assess the competency of dental students and house officers in performing the inferior
alveolar nerve block, focusing on the impact of reinforced clinical training.

Materials and Methods: A cross-sectional study was conducted using non-probability consecutive sampling. A
total of 90 dental students and house officers were evaluated before and after clinical reinforcement to assess their
proficiency in performing inferior alveolar nerve block (IANB). Data analysis was conducted using SPSS version 25.
Results: The results revealed a significant improvement in the participants’ ability to correctly identify anatomical
landmarks after clinical reinforcement, which contributed to more effective IANB administration.

Conclusion: Focused clinical reinforcement significantly enhances the competency of dental practitioners in
performing the IANB, leading to improved outcomes for both practitioners and their patients.

Keywords: Anatomical landmarks, Clinical reinforcement, Inferior alveolar nerve block, Local anesthesia
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INTRODUCTION

The inferior alveolar nerve block (IANB) is one of the
most widely used techniques in dentistry for anesthetising
the lower jaw.! Dental students, house officers, general
dentists, and postgraduates commonly perform this block
for procedures such as lower tooth extractions, root canal
treatments, and other procedures confined to the lower
jaw. It is a cornerstone of pain-free dentistry, bridging the
gap between the procedure and the patient’s comfort. To
perform an effective IANB, dentists must possess a solid
understanding of the anatomical landmarks involved. The
mandible exhibits considerable anatomical variability,
making a detailed understanding crucial for successful
anaesthesia.” Improper anaesthesia may lead to patient
discomfort, failed procedures, and heightened stress for
both patients and practitioners. Mastery of the IANB
technique is an indicator of professional skill, building
patient trust and enhancing overall clinical outcomes.
A strong understanding of the inferior alveolar nerve,
its landmarks, and variations allows dentists to provide
effective, safe, and painless care. Successful execution
of the IANB depends heavily on the clinician’s ability
to identify anatomical variations. Less experienced
clinicians may struggle to adapt to altered landmarks,
resulting in decreased success rates. The efficacy of IANB
is known to improve with increased clinical experience.’

Clinical reinforcement strengthens medical education
by combining theoretical knowledge with hands-
on experience, thereby improving retention, critical
thinking, and practical skills.” It enhances confidence,
adaptability, and professionalism, preparing students
for real-world challenges and improving patient care
outcomes. Todashaki et al. found that dental students
achieved a success rate of over 70%, while professors
and postgraduate students in the Department of Oral
and Maxillofacial Surgery showed a success rate of
90%, illustrating a significant difference in competency.*
Similar research by Ghavimi et al. indicated success rates
0f 93.5% and 71% for IANB with and without panoramic
radiographic guidance, respectively.” Mohamed et al.
demonstrated that different teaching methods could
improve IANB effectiveness among students.® Alhindi
et al. reported a decrease in failure rates of IANB when
both theoretical and hands-on practices were provided.’
Furthermore, dental anxiety and other patient conditions
can influence the success of the IANB.?

MATERIALS AND METHODS

A cross-sectional analytical study was conducted at the
University College of Dentistry (UCD), The University
of Lahore, with ethical approval from the UCD review
board. SPSS version 25 was utilized for data analysis.
Non-probability consecutive sampling was used, and a
pre-validated questionnaire assessed the effectiveness
of the IANB technique before and after clinical
reinforcement. Medically fit adult patients requiring
IANB for simple or complex extractions and root canal
treatments were randomly assigned to dental students or
house officers under supervision. A visual analogue scale
(VAS) was used to assess the severity of pain during the
procedure, ranging from 0 (no pain) to 10 (worst pain).
Dental students from the first, second, and third years,
as well as patients with neurological conditions, were
excluded from the study.

Before clinical reinforcement, supervisors filled out a
questionnaire evaluating the participants’ skills. Clinical
reinforcement focused on the correct identification of
anatomical landmarks and the proper technique for
administering [ANB. Afterwards, participants were
re-evaluated on the same criteria, showing a marked
improvement in IANB effectiveness.

RESULTS

The responses of participants are summarized in figure
1 and figure 2. According to Figure 1, 16 house officers
correctly identified the pterygomandibular raphe and
coronoid notch before clinical reinforcement, which
increased to 19 after reinforcement. Similarly, 14 house
officers correctly identified the pterygomandibular space
before reinforcement, which rose to 19 after clinical
intervention. The mandibular ramus was identified by
16 house officers before reinforcement, increasing to 20
after clinical reinforcement.

Figure 2 presents data for final-year students, where 9
students identified the pterygomandibular raphe and
coronoid notch initially, which doubled after clinical
reinforcement. The pterygomandibular space was
identified by 8 students before clinical intervention,
increasing to 19 afterwards. The mandibular ramus was
identified by 11 students, increasing to 18 after clinical
reinforcement.
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Figure No 1: Identification Of Anatomical Landmarks( House Officers)

Identification of Anatomical Landmarks (House officers)

25

20

16 16
15 14
10
(3]
D 1.

TRUE FALSE

Befare

19 19 20
—

TRUE FALSE

After

B Correctly identifies the pterygomandibular raphe and coronoid notch.

m Correctly identifies the pterygomandibular space

B Locates the mandibular ramus.

Figure No 1: Identification Of Anatomical Landmarks( Final Year)
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DISCUSSION

In Pakistan, while most dental professionals are familiar
with the TANB technique, there is often difficulty in
correctly identifying the anatomical landmarks and the
appropriate penetration sites.” In my opinion, theoretical
knowledge and clinical knowledge are two different
domains and are equally important to understand to
get effective Inferior alveolar Nerve Block. However,
anatomy varies from patient to patient but still knowledge
and practice help achieve the results of I[ANB. Correct
identification of anatomical landmarks is quite important
in order to hit the exact penetration site and to avoid
complications. IANB can cause serious complications if
not accurately administered. Improper technique, incorrect

18 15 1g
| Wee————— |
TRUE FALSE
After

raphe and coronoid motch.

space

identification of landmarks and needle misplacement can
lead to trismus, hematoma, facial nerve paralysis, needle
breakage and inadequate anaesthesia. Hence, both clinical
and theoretical knowledge is important to achieve results.
The TANB is not limited to tooth extractions but is also
used for procedures such as root canal treatments, dental
implants, periodontal surgeries, and biopsies. The primary
aim of the IANB is to provide a pain-free environment for
patients, contributing to better treatment outcomes.'”

Unfortunately, many students and house officers possess
strong theoretical knowledge of anatomical landmarks
but struggle with their correct identification in clinical
settings. To provide high-quality care and ensure patient
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comfort, practitioners must master the IANB technique.
The struggle to achieve effective local anaesthesia can
be enhanced by giving clinical reinforcement, and with
practice, they can master it.

Ameerally et al. emphasised the need for better education
systems to ensure that dental and medical practitioners
have a comprehensive understanding of their specialty,
ensuring the best outcomes for patients.! Both practical
and theoretical knowledge play an important role in
achieving the results of choice. If the practical training is
carried out with focused reinforcement of the theoretical
knowledge, then results could be achieved better the
chances of failure will be reduced. Positive or negative
reinforcement also play a role in the outcome. !

Todashaki et al. found that dental students had a success
rate of over 70%, which increased to 90% among
professors and postgraduate students, highlighting that
both dental students and house officers increased to over
90% after clinical reinforcement.'? It is hence proved that
with the clinical exposure and reinforcement, the chances
of failure of IANB are reduced. In the comparative study,
the results were increased, showing that with experience,
the chances of failure are reduced.

Ghavimi et al. reported success rates of 93.5% and 71%
for IANB with and without panoramic radiography,
respectively.® In contrast, our study showed an increase in
success rates to over 90% without radiographic guidance.
With radiographic guidelines, the participants get the clue
of IANB, and the success rate is increased. In our study
no radiographic guidelines were used, but the participants
were assessed after giving clinical reinforcement. The
results were increased immensely, and the complications
and failures were reduced.

Mohamed et al. demonstrated that various teaching
methods improve IANB effectiveness, which aligns
with our findings that clinical intervention significantly
enhanced the IANB competency of both house officers
and dental students. The results show that after the
clinical reinforcement, the chances of failure of IJANB
were reduced. '

Alhindi et al. showed that both theoretical education and
hands-on training could reduce failure rates in IANB.'

Our study produced similar results, emphasising that
clinical reinforcement improves the success of the inferior
alveolar nerve block. With the clinical reinforcement, the
participants increased the efficiency of TANB and the less
failures of IANB were experienced.

CONCLUSION

The competency of dental practitioners in performing
the inferior alveolar nerve block can be substantially
improved through focused clinical reinforcement,
ultimately leading to better clinical outcomes for both
practitioners and patients.
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text: Introduction, Materials and Methods, Results,
Discussion, and Conclusion. This is followed by
Acknowledgments (if any), Disclaimer, Conflict
of Interest, Ethical Statement, Funding Disclosure,
Supplementary Materials (if any), Authors’
contribution, References, Tables, and Figures with
legends for Figures. Do not use any other sub-
headings.

e  State clearly when and where the study was
conducted.

e Quote the ethical approval and informed consent, if
applicable.
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° A clinical trial number should be included for all
randomized controlled trials.

Narrative Review: A narrative or traditional literature
review is a comprehensive, critical, and objective analysis
of the current knowledge on a topic. It is expected that
these articles would be written preferably by individuals
who have done substantial work on the subject or are
considered experts in the field.

e  Unstructured abstract (i.e., no subheadings): 250
words with 3 to 6 MeSH keywords.

° Maximum word count of text 4500 words.

° Maximum of 75 references with at least half from
the previous five years.

e  Maximum 3 allowed tables or figures.

e  Follow a logical sequence and use sub-headings as
required.

e FUJD does not accept narrative review articles
written by undergraduate students.

e Make sure to state any acknowledgements,
disclaimers, conflicts of interest, and funding
disclosure.

Systematic Reviews: A systematic review attempts to
identify, appraise and synthesize all the empirical evidence
that meets pre-specified eligibility criteria to answer
a specific research question. Researchers conducting
systematic reviews use explicit, systematic methods
that are selected with a view aimed at minimizing bias,
to produce more reliable findings to inform decision-
making.

° Structured abstract: 250 words (Structured format:
same as the original article) with 3 to 6 MeSH
keywords.

° Maximum word count of text 4500 words.
° Maximum of 75 references.
e  Maximum 4 allowed tables or figures.

e  Section headings of the main text should be the
same as the original article.

e The manuscript should be written following
PRISMA guidelines.

Meta-Analysis: Meta-analysis is a systematic review of a
focused topic in the literature that provides a quantitative
estimate of the effect of a treatment intervention or
exposure. It includes the use of statistical methods
to summarize the results of independent studies. By
combining information from all relevant studies, meta-

analysis can provide more precise estimates of the effects
of health care than those derived from the individual
studies included within a review. Not all systematic
reviews contain meta-analysis.

° Structured abstract: 250 words (Structured format:
Same as the original article) with 3 to 6 MeSH
keywords.

° Maximum word count of text 4500 words
° Maximum of 75 references
e  Maximum 3 allowed tables or figures

e  Section headings of the main text should be the
same as the original article.

e The manuscript should be written following
PRISMA guidelines.

Case Report: These are short discussions of a case or
case series with unique features not previously described
that make an important teaching point or scientific
observation. They may describe novel techniques or
use of equipment or new information on diseases of
importance.

e  Unstructured abstract (i.e., no subheadings): 150
words with 3 to 6 MeSH keywords.

° Maximum word count of text 1250 words.
° Maximum of 20 references.
e  Maximum 2 allowed tables or figures.

e  Section headings of the main text should be
Introduction, Case Report (state clearly when the
case was seen, describe the follow-up of the patient),
Discussion, Conclusion, Acknowledgments (if any),
Disclaimer, Conflict of Interest, Ethical statement,
Funding Disclosure, Supplementary Materials (if
any), Authors’ contribution, References, Tables, and
Figures with Legend for Figures. Do not use any
other sub-headings.

e  Ensure that a statement is present within the text of
your manuscript which declares that the consent of
the patient/guardian was taken before the writing
of the manuscript. FUJD does not require a signed
patient consent form; however, keep it with you in
case the journal asks for it in the future to verify this.

F. Short Communication: These reports should be
concise presentations of preliminary experimental
results, instrumentation and analytical techniques,
or aspects of clinical or experimental practice that
are not fully investigated, verified, or perfected but
which may be of widespread interest or application.
The Editors reserve the right to decide what
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constitutes Short Communication.

° Unstructured abstract: 150 words with 3 to 6 MeSH
keywords.

° Maximum word count of text 1500 words
° Maximum of 10 references
e  Maximum 2 allowed tables or figures

e  Use the following three headings in the main text:
Introduction, Patients/Materials and Methods,
Results, and Conclusion. This is followed by
Acknowledgments (if any), Disclaimer, Conflict
of Interest, Ethical statement, Funding Disclosure,
Supplementary Materials (if any), Authors’
contribution, References, Tables, and Figures with
legends for Figures. Do not use any other sub-
headings.

G. Letter to the Editor: These should be short and decisive
observations or a short comment on a previously
published article within the journal. A letter to the Editor
is a brief report that is within the journal’s scope and of
particular interest to the community, but not suitable as a
standard research article. They should not be preliminary
observations that need a later paper for validation.

e  Abstract and keywords: Not required.

e  Maximum word count of text: 500 words

e  Maximum of 5 recent references

e  Maximum 1 allowed table or figure

e  Should not be signed by more than 3 authors

e No section heading is required in the main
text however, state Acknowledgement (if any),
Disclaimer, Conflict of Interest, Ethical Statement,
Funding Disclosure and Authors Contribution
before the References.

e  Letters to the Editor may be edited for clarity or
length and may be subject to peer review at the
Editors’ discretion.

4. Reporting Guidelines

Authors are strongly encouraged to refer to the scientific
reporting guidelines for health research, hosted by the
EQUATOR Network (Enhancing the Quality and Transparency
of Health Research).

Authors should adhere to these scientific reporting guidelines
when drafting their manuscripts. Separate guidelines are
available for each study design and topic under study. Although
FUJD has not submitted these checklists mandatory, doing so
will aid in the processing of the manuscripts. The most used

study design methods are STROBE (Observational Studies in
Epidemiology e.g., cohort, case-control, and cross-sectional
studies), CONSORT (Randomized Control Trials), TREND
(Non-Randomized Controlled Trials), PRISMA (Systematic
Reviews and Meta-Analyses), MOOSE (Meta-Analysis
of Observational Studies), CARE (Case Reports), ORION
(Infection Control Intervention Studies), STARD (Diagnostic
Accuracy Studies), and SPIRIT (Study Protocols). If you are
not sure which guideline to use, use the new tool developed
by EQUATOR Network and Penelope Research to guide the
authors.

5. General Guidelines
A. Title Page

The title page should contain the following information (in
order, from the top to bottom of the page): Article category,
article title, names (spelt out in full) of all authors*, and the
institutions with which they are affiliated; indicate all affiliations
with a superscripted Arabic numeral after the author’s name
and in front of the matching affiliation, corresponding author
details (name, e-mail, mailing address, telephone, and fax
numbers). The title page template is available on the journal’s
website.

*The name of each author should be written with the family
name last, e.g., Hamida Jamil, and authorship is restricted only
to direct participants who have contributed significantly to the
work; each author may list a maximum of 3 affiliations only.

B. Abstract and Keywords

An abstract (no longer than 250 words) and 3-6 relevant
keywords (in alphabetical order) are required for the following
article categories: Original Articles, Narrative Reviews,
Systematic Reviews and Meta-analysis. For Case Reports and
Short Communications, an abstract should be no longer than
150 words and 3-6 relevant keywords.

Abstracts for Narrative Reviews, Case Reports, and Short
Communications should be unstructured (in one single
paragraph with no section headings), and include information
on the background/purpose of the report, methods, results (or
case report), and conclusions.

Abstracts for Original Articles, Systematic Reviews, and Meta-
analyses should be structured into the following sections:

Objective: Briefly explain the importance of the study topic
and state a precise study question/purpose/objective.

Materials and methods: Briefly introduce the methods used to
perform the study; include information on the study design,
setting, subjects, interventions, outcome measures, and
analyses as appropriate.

Results: Briefly present the significant results, with data and
statistical details such as p-values where appropriate; be sure
that the information in the abstract matches that in the main
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text.

Conclusion: State the meaning of your findings, being careful
to address the study question directly, and confine your
conclusions to aspects covered in the abstract; give equal
emphasis to positive and negative findings.

Keywords should be taken from the Medical Subject Headings
(MeSH) list of Index Medicus

No abstract or keywords are required for Correspondence and
Letters to the Editor.

C. Main Text

The main text for Original Articles, Systematic Reviews, Meta-
analyses and Short Communications should be organized into
the following sections: Introduction, Materials and Methods,
Results, Discussion, and Conclusion. This is followed by
Acknowledgments (if any), Disclaimer, Conflict of Interest,
Ethical Statement, Funding Disclosure, Supplementary
Materials (if any), Authors’ Contribution, References, Tables,
and Figures with Legends for Figures. Subheadings are not
allowed however, for Systematic Reviews and Meta-analysis,
following PRISMA guidelines, the author can use sub-headings
for clarification and ease of reading.

Sections for Case Reports are Introduction, Case Report (state
clearly when the case was seen, describe the follow-up of the
patient), Discussion, Conclusion, Acknowledgments (if any),
Disclaimer, Conflict of Interest, Ethical Statement, Funding
Disclosure, Supplementary Materials (if any), Authors’
Contribution, References, Tables, and Figures with Legend
for Figures. Do not use any other sub-headings. For all article
categories, each section should begin on a new page.

D. Abbreviations

Where a term/definition will be continually referred to, it must
be written in full when it first appears in the text, followed
by the subsequent abbreviation in parentheses. Thereafter,
the abbreviation may be used. An abbreviation should not be
first defined in any section heading; if an abbreviation has
previously been defined in the text, then the abbreviation
may be used in a subsequent section heading. Restrict the
number of abbreviations to those that are necessary and ensure
consistency of abbreviations throughout the article. Ensure
that an abbreviation so defined does appear later in the text
(excluding in figures/tables), otherwise, it should be deleted.

E. Numbers

Numbers that begin a sentence or those that are less than 10
should be spelt out using letters. Centuries and decades should
be spelt out, e.g., the Eighties or nineteenth century. Laboratory
parameters, time, temperature, length, area, mass, and volume
should be expressed using digits.

F. Units

Systéme International (SI) units must be used, except for blood
pressure values which are to be reported in mmHg. Please use
the metric system for the expression of length, area, mass, and
volume. Temperatures are to be given in degrees Celsius.

G. Names of Drugs, Devices and Other Products

Use the Recommended International Non-proprietary Name
(rINN) for medicinal substances, unless the specific trade
name of a drug is directly relevant to the discussion. Generic
drug names should appear in lowercase letters in the text. If
a specific proprietary drug needs to be identified, the brand
name may appear only once in the manuscript in parentheses
following the generic name the first time the drug is mentioned
in the text.

For devices and other products, the specific brand or trade
name, the manufacturer, and their location (city, state, country)
should be provided the first time the device or product is
mentioned in the text, for example, “SPSS version 21 was used
(SPSS Inc., Chicago, IL, USA)”. Thereafter, the generic term
(if appropriate) should be used.

H. Gene nomenclature

Current standard international nomenclature for genes
should be adhered to. For human genes, use genetic notation
and symbols approved by the HUGO Gene Nomenclature
Committee. Besides, you can also access The Human Genome
Variation Society which guides naming mutations. In your
manuscript, genes should be typed in italic font and include the
accession number.

I. Statistical requirements

Statistical analysis is essential for all research papers except
Narrative Reviews and Case Reports. Use correct nomenclature
of statistical methods (e.g., two-sample t-test, not unpaired
t-test). Descriptive statistics should follow the scales used
in the data description. Inferential statistics are important
for interpreting results and should be described in detail.
All p-values should be presented to the third decimal place for
accuracy. The smallest p-value that should be expressed is p <
0.001 since additional zeros do not convey useful information;
the largest p-value that should be expressed is p > 0.99.

J. Personal communications and unpublished data

These sources cannot be included in the references list but may
be described in the text. The author(s) must give the full name
and highest academic degree of the person, the date of the
communication, and indicate whether it was in oral or written
(letter, fax, e-mail) form. A signed statement of permission
should be included from each person identified as a source of
information in a personal communication or as a source for
unpublished data.
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K. Tables

Tables should supplement, not duplicate, the text. They should
have a concise table heading, be self-explanatory, and be
numbered consecutively in the order of their citation in the text.
Items requiring explanatory footnotes should be denoted using
superscripted lowercase letters (a, b, ¢, etc.), with the footnotes
arranged under the table in alphabetical order. Asterisks (*,
**) are used only to indicate the probability level of tests of
significance. Abbreviations used in the table must be defined
and placed after the footnotes in alphabetical order. If you
include a block of data or table from another source, whether
published or unpublished, you must acknowledge the source
by adding a credit line as the first footnote beneath each table.
This credit line should be a complete bibliographical listing
of the source publication (as a reference), or other credit lines
as supplied by the copyright holder. For example, “Reprinted
with permission from Calfee DR, Wispelwey B. Brain abscess.
Semin Neurol 2000;20:357.” (“Data from . . .” or “Adapted
from . . .” may also be used, as appropriate.)

Do not intersperse tables in the text. Tables should appear
before the figure legends. Insert a page break between the
end of the table and the start of the figure legends. If a table
contains artwork, supply the artwork separately as a digital file.

L. Figures
General guidelines

The number of figures should be restricted to the minimum
necessary to support the textual material. Figures should have
an informative figure legend and be numbered in the order of
their citation in the text. All symbols and abbreviations should
be defined in the figure legend in alphabetical order. Items
requiring explanatory footnotes should follow the same style
as that for tables as described in Section “Tables”. It is best to
use Adobe Photoshop to create and save images, and Adobe
[lustrator for line art and labels. Do not submit art created in
Microsoft Excel, Word, or PowerPoint. These files cannot be
used by the typesetter.

Unless you have written permission from the patient (or, where
applicable, the next of kin), the personal details (such as their
name, date of birth, hospital or social security numbers, or
other personal or identifying information) of the patient must
be removed. If their face is shown, use a black bar to cover
their eyes so that they cannot be identified.

All lettering should be done professionally and should
be in proportion to the drawing, graph, or photograph.
Photomicrographs must include an internal scale marker,
and the legend should state the type of specimen, original
magnification, and stain.

Figures must be submitted as separate picture files at the correct
resolution. The files should be named according to the figure
number, e.g., “Figl.tif’, “Fig2.jpg”.

Images of patients or research subjects should not be used
unless the information is essential for scientific purposes and
explicit permission has been given as part of the consent. Even
where consent has been given, identifying details should be
omitted if they are not essential.

If identifying characteristics are altered to protect anonymity,
authors should provide assurances that such alterations do not
distort scientific meaning.

Formats

Regardless of the application used, when your electronic
artwork is finalized, please “save as” or convert the images to
one of the following formats (note the resolution requirements
for line drawings, halftones, and line/halftone combinations
given below):

EPS: Vector drawings. Embed the font or save the text as
“graphics”.

TIFF: Colour or grayscale photographs (halftones) — always
use a minimum of 300 dpi (dots per inch).

TIFF: Bitmapped line drawings — use a minimum of 1000 dpi.

TIFF: Combination of bitmapped line/halftone (colour or
grayscale) — a minimum of 600 dpi.

Black-and-white artwork can be halftone (or grayscale)
photographs, radiographs, drawings, line art, graphs, and
flowcharts. FUID/OJS will only accept digital artwork. For
best results, line art should be black on a white background.
Lines and types should be clean and evenly dark. Avoid screens
or cross-hatching, as they can darken or be uneven in printing
and lead to unacceptable printing quality. All colour artwork
should be saved in CMYK, not RGB.

Please do not: Supply files that do not meet the resolution
requirements detailed above; Supply files that are optimized for
screen use (such as GIF, BMP, PICT, WPG) as the resolution is
too low; Submit graphics that are disproportionately large for
the content.

Lower resolutions (less than 300 dpi) and JPEG format (.jpg
extension) for grayscale and colour artwork are strongly
discouraged due to the poor quality they yield in printing, which
requires 300 dpi resolution for sharp, clear, detailed images.
JPEG format, by definition, is a lower resolution (compressed)
format designed for quick upload on computer screens.

Arrows, asterisks, and arrowheads (or other markers) should
be white in dark or black areas and black in light or white
areas, and large. If not, these highlighting marks may become
difficult to see when figures are reduced in size during the
typesetting process. Use 1-point (or thicker) rules and leader
lines. Capitalize the first word of each label and all proper
nouns. Consider using all capitals if you need a higher level
of labels. Where there are alternate terms or spellings for a
named structure, use the most common one and make sure it is
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consistent with what is used in the text. Avoid using multiple
fonts and font sizes for the labels; use only one or two sizes of
a serif font.

M. Acknowledgments

After the conclusion section, general acknowledgements for
consultations and statistical analyses should be listed concisely,
including the names of the individuals who were directly
involved. Consent should be obtained from those individuals
before their names are listed in this section. Those acknowledged
should not include secretarial, clerical, or technical staff whose
participation was limited to the performance of their normal
duties.

N. Conflict of Interest

It is required that a list of disclosures from every named author
is submitted alongside the manuscript. In it, each author should
identify any financial or non-financial conflicts relevant to
the article. If no conflicts exist, please state so in this section.
Please see our editorial policy on conflicts of interest available
on the Journals website.

O. Funding Disclosure

All sources of grants received and their spending should be
disclosed. If there is no funding disclosure, authors should
still include this heading and write “The author(s) received
no financial support for the research, authorship, and/or
publication of this article.” Please see our editorial policy on
funding disclosures available on the Journals website.

P. Reference Guide

Foundation University Journal of Dentistry adheres to the
Vancouver style of referencing for publication. Authors
are responsible for the accuracy and completeness of their
references and correct in-text citations. If massive corrections
to the references are found to be necessary for the event that
your manuscript is accepted, FUJD Editor reserves the right to
rescind the accepted decision and reject the article.

° In the main text, tables, and figure legends,
References should be indicated by superscripted
numbers e.g., ! according to the order of appearance
in the text and placed after punctuation. [The
actual authors can be referred to, but the reference
number(s) must always be given.]

e  If you wish to cite two or more references together,
place a comma between the numbers, e.g., '+

e Ifyou wish to cite a series of consecutive references
use a dash, e.g., >3

° References are listed in numerical order, and in the
same order in which they are cited in the text. The
reference list appears at the end of the paper.

° In the reference list, Use Arabic numerals (1, 2, 3, 4,
5,6,7,8,9) for listing the references.

e  References cited in tables or figure legends should
be included in sequence at the point where the table
or figure is first mentioned in the main text.

e  Manuscripts accepted for publication may be cited
and should include the manuscript’s DOI if known.

e Do not cite abstracts unless they are the only
available reference to an important concept.

e Do not cite uncompleted work or work that has not
yet been accepted for publication (i.e., “unpublished
observation”, or “personal communication”) as
references.

e  Vancouver Style does not use the full journal name,
only the commonly used abbreviation. Journal title
abbreviations should be those used by the U.S.
National Library of Medicine. If you are uncertain
about the correct abbreviation for a journal title,
please search for the journal at https://www.ncbi.
nlm.nih.gov/nlmcatalog.

e  If more than 1 author: give all authors’ names and
separate each by a comma and space.

° For articles with 1 to 6 authors, list all authors. For
articles with more than 6 authors, list the first 6
authors then add ‘et al.’

e  Enter the author’s surname followed by no more
than 2 initials (full stop).

° Book title, chapter, section title, and article —
capitalize the first letter of the first word of the title,
proper nouns, proper adjectives, and acronyms.

e  Presented papers, unless they are subsequently
published in proceedings or peer-reviewed journals,
may not be cited as references.

e  org may not be cited as a reference.

e For most manuscripts, authors should limit
references to materials published in peer-reviewed
professional journals.

e Also, the authors should verify all references against
the original documents.

e  The reference list is a numbered list and should be
single-spaced with a one-line space between each

entry.

Complete details on the format and examples of Vancouver
Style References are given on Journal’s website.

Found Univ J Dent

Vol. 5, No. 2 (July 2025) 67



OPEN ACCESS

ORIGINAL ARTICLE @ @ @

68 Vol. 5, No. 2 (July 2025) Found Univ J Dent



Journals Published by FUI
1. Foundation University Medical Journal (FUMJ) — ISSN (Print): 2312-6531

2. Foundation University Journal of Business & Economics (FUJBE) —
ISSN (Print): 2414-4770; ISSN-E: 2519-0172 (HEC Recognized — “Y”” Category)

3. Foundation University Journal of Psychology (FUJP) — ISSN (Print): 2519-710X;
ISSN-E: 2520-4343 (HEC Recognized — “Y” Category)

4. Foundation University Journal of Engineering & Applied Sciences (FUJEAS) —
ISSN: 2706-7351 (HEC Recognized — “Y” Category)

5. Foundation University Journal of Rehabilitation Sciences (FUJRS) —
ISSN-P: 2709-5134; ISS-E: 2789-2700 (HEC Recognized — Y Category)

6. Foundation University Journal of Dentistry (FUJD) — ISSN-P: 2710-0545;
ISSN-E: 2790-5322 (HEC Recognized — “Y” Category, PMDC Recognized)

Foundation University College of Dentistry & Hospital
Foundation University School of Health Sciences
Foundation University Islamabad

Defence Avenue, DHA Phase 1
Islamabad, Pakistan

UAN: +92-51-111 384 (FUI) 111
Phone: +92-51-5788171 Extension: 713



