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EDITORIAL

Practicing pandemic dentistry in the post-
pandemic era

It is clear that the Coronavirus Disease-2019
(COVID-19) caused by the severe acute
respiratory syndrome coronavirus-2 (SARS-
CoV-2) is highly likely to be a global, endemic
infection akin to seasonal influenza. Hence,
the dental profession has a duty of care to
their patients and to the co-workers, to model
their clinical practices that befit the infection
control requirements necessitated by this
protracted pandemic. Curbing the disease
spread is especially important in dentistry as
most of the dental procedures involve bio-
aerosol generating procedures, the main mode
of COVID-19 transmission. Moreover, it
has been demonstrated that SARS-CoV-2 is
present in high concentrations in saliva of both
asymptomatic and symptomatic patients

Additionally, nosocomial transmission of
infection to dentists and the team in clinical
settings is aggravated by the close interaction
of the healthcare workers with the patients.
Similarly, patients are also vulnerable to contract
the disease as they must temporarily get rid of
their protective gear such as masks during the
treatment procedure.

During the pandemic many Dental Associations,
including SLDA, issued various directives
on the types of treatment that should be
undertaken, delivery methods of primary care,
personal protective equipment (PPE), pre-
operative infection control measures, and types
of instruments and materials to be used during
surgical procedures.



According to these guidelines only urgent,
emergency treatments were provided whereas
elective treatment was postponed. Dentists were
also advised on the minimal use of ultrasonic
and high-speed instrumentation, as well as
three-way syringes. Use of rubber dam during
aerosol generating procedures and high-volume
saliva ejectors were recommended to reduce bio-
aerosols. Furthermore, mouth rinses such as 1%
Hydrogen peroxide and 0.2% Povidone-iodine
were recommended as a pre-operative measure
to mitigate the salivary viral load.

PPE such as various grades of N95 or surgical
masks along with protective eyewear, cap, gloves,
shoe covers and gown while treating patients
were also highly recommended. Improving the
general ventilation of the dental clinic with air
filtering and periodic environmental disinfection
of the clinic as well as patient waiting area
should be part of the infection control protocol.

Moreover, novel teledentistry methods were
introduced to screen patients from home prior
to arrival at the clinic, while allocating a
separate room for triage once they arrive. New
point-of-care (POC) diagnostic tests such rapid
antigen tests (RAT) and molecular tests were
recommended to screen the patients before
commencing dental treatment following the
modified medical/dental/ social history taking
with special emphasis on travel history and
vaccinations.

As COVID-19 is an ongoing, recalcitrant
infection with the possibility of novel variants
emerging, it is advisable to use some, or
all of these measures in the post-pandemic
era. Hence, it behoves the profession to be
aware of the contemporary infection control
measures disseminated by the local and regional

professional bodies as well the authorities such
as CDC, USA, and act on these for the greater
good of the patients, the dental team, as well
as themselves, their family members, and the
public, at large.
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Orthodontic retention practices among consultant Orthodontists
in Sri Lanka

WBMCRD Weerasekera, DMNS Seneviratne

Abstract

Objective: Orthodontic retention phase is
mandatory following active treatment. The
developments in the orthodontic retention
strategies have created a wide variation. Hence,
apersonal preference exists among orthodontists.
This survey is aimed to study the perspective of
the retention practices among orthodontists in
Sri Lanka.

Method: Orthodontists (n=34) who met the
inclusion criteria were included in this study. A
validated self-administered questionnaire was
modified according to the Sri Lankan context
based on the results of the pilot study. The pilot
study was conducted via an online Google form.
The questionnaire comprised of four parts, (1)
Socio-demographic information of orthodontist,
(2) preference on different retainer types, wearing
duration and the number of retention check-ups,
(3) information regarding the type and size of the
wires used for permanent bonded retainers and
(4) information on the retainers which become
unintentionally active. The collected data was
analyzed using SPSS 21 software.

Results: A total of 29 (85.29%) orthodontists
responded (M/F:27:73). Most of the orthodontists
(44.7%) were in the age range of 46-55 and
69% of them were attached to government
hospitals. Findings showed that the most preferred
appliance as Hawley retainer (62%) for the upper

arch and bonded retainer (41.3%) for the lower
arch. 96% of the Hawley retainers were fabricated
by the technicians and 96% of bonded retainers
by orthodontists themselves without technical
support. Further, the functional appliance (51.7%)
was the most common adjunctive retention
appliance recommended by the study participants.
Initially, full time wearing was prescribed by
all orthodontists for upper arch and 86.2% for
lower arch. Retainer check-ups were performed
every 2-4 months for removable retainers by
83% orthodontists. Stainless steel triple strand
round wire (41%) was the most used wire type
for bonded retainers.

Conclusion: Hawley retainers and bonded
retainers were the most prescribed retention
appliances for maxillary and mandibular arches,
respectively among orthodontists in Sri Lanka
and the retention practices were in accordance
with those of developed countries.

Key Words: orthodontic retention, retainers,
orthodontists, Sri Lanka.

Introduction

Orthodontic treatment outcome is potentially
unstable and therefore, treatment is not over
until the ultimate clinical result is stabilized
to last lifelong!. Therefore, a second stage of
retention is essential, and this stage is coined
as the ‘stepchild’ of orthodontic treatment. The
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importance of retention phase was identified as
early as 1860 by Emerson C. Angell 2 who is
known as the father of rapid palatal expansion in
orthodontic treatment. Subsequent developments
in the field contributed to improve the retention
strategies. Fulfilment of patients’ expectations is
one of the most important objectives of the health
care delivery systems *. One of the expectations of
the patients is to maintain the achieved occlusion
for a lifetime % Therefore, it is mandatory to
carry out a well-planned retention phase which
is the responsibility of the patient as well.
Attitudes to the strategies of retention have been
changed over the years, but there is a shortage
of reliable evidence on which to base clinical
practice on retention °. A study by Wong and
Freer concluded that retention procedures have
a personal preference . Therefore, it is accepted
that the orthodontic retention procedures have a
variation from clinician to clinician and country to
country. However, it is understood that the choice
of retainer type is mainly based on experience .

Orthodontic practice in Sri Lanka is based on
four different professional settings. They practice
in hospitals in various parts of the country
administrated by the Ministry of Health, the
University Dental Hospital, Military hospitals of
the tri-forces and in full-time private practices.
Most of them have dual practices as orthodontists
indulge in part-time private practice apart from
their primary clinical settings.

It is of utmost importance for the dental profession
to explore the common retention practices
employed by the orthodontists in Sri Lanka.
Therefore, the aim of this study was to survey
the retention protocols that are followed by
orthodontists in Sri Lanka. According to the best
of the knowledge of the researchers’, this aspect
has not been explored among the Sri Lankan
orthodontists so far.

Materials and methods
The survey questionnaire designed by Renkema
et al.® was used with a few modifications to

relate to the Sri Lankan context, in accordance
with the studies conducted in other countries.
The questionnaire was pilot tested with two
orthodontic post graduate students who succeeded
at the final examination for the master’s degree in
orthodontics and were awaiting overseas training
prior to the board certification as a consultant
orthodontist in Sri Lanka. Based on their
responses, the first draft of the questionnaire was
revised, and the final questionnaire was generated
ensuring the face validity and content validity of
the questionnaire. Ethical Approval was obtained
from the Ethics review committee at the Faculty
of Dental Sciences, University of Peradeniya.
(ERC/FDS/UOP/1/2019/19).

The final questionnaire consisted of a mixture
of multiple-choice questions, closed ended and
open-ended questions. The questionnaire elicited
the following information which consisted of
4 sections and 17 questions. ‘Section A’ the
demographics and background information
of the consultant orthodontist. ‘Section B’
and ‘C’ addressed the use of different retainer
types, orthodontists’ prescription on duration of
removable and bonded retainer wear, number of
retention check-ups and information regarding
the type and size of the wires used for permanent
bonded retainers while ‘Section D’ collected
information on the unintentionally active bonded
retainers along with additional comments and
remarks.

Board certified Consultant orthodontists from
Sri Lanka were included while the Consultants
orthodontists who did not practice due to
medical conditions were excluded from the
study. The questionnaire was sent online as a
Google form accompanying with an invitation
and the informed consent form to all the 34
Board certified Consultant Orthodontists who
satisfied the inclusion criteria by March 2020.
The participants were reminded of the Google
form one month later by a text message and an
email. The survey was closed for response after
one month from the date of the reminder.
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Responses from the survey were entered into an
excel sheet in the Google drive and the data were
exported to SPSS (Version 21). Demographic
information of the orthodontists, different
appliance types, wire types, retention period
and other information in the questionnaire were
described in percentages. The comparison of
the prescription of adjunctive procedures across
different age categories of the orthodontists was
done using Kruskal-Wallis Test at a significance
of p<0.5.

Data were analyzed using Statistical Package of
Social Sciences, version 21 for Windows (SPSS,
Chicago, IL, USA)

Results

A total of 29 orthodontists responded with
an overall response rate of 85%. Only a few
participants responded to the final three open-
ended questions. Most of the participants (72.4%)
consisted of female practitioners while 69% of
the participants worked at Government Hospitals.
6.8% responses were from full time private
practitioners, 13.8% from military hospitals and
10.3% from university hospital respectively.
Many of the orthodontists belonged to the 46—50-
year age group and 41.6% of the participants were
above 51 years of age. Out of the respondents,

I & 10.30%
VFR+BR 17.20%

= B 20%
MR _ 13.70%

BRCanines 0

; 0
BR incisors B :a0%

e 6.50%
VIR 3 0%

Figure 1. Preference of the retainer type

65.2 % of'the orthodontists reported to have more
than 11years of experience in orthodontic clinical
practice and only 13.7% of less than 5 years.

The most preferred retainer type for the maxilla
was Hawley retainer (HR) (62%) and canine to
canine bonded retainer (BR) for the mandible
(55%). None of the orthodontists opted for
canine-to-canine BR for the maxilla alone.
However, they used BRs in combination with
HRs or Vacuum Formed Retainers (VFR) for
both arches. Any form of BR used singly or
in combination was the choice of 85.3% of
orthodontists for the mandibular arch. Bonded
retainer for the upper arch was less popular as
only 34.3% used it separately or in combination
(Figure 1). It was identified that 86.2% of the BRs
were constructed by the orthodontists themselves.
A 13.8% of BR and 69% of VFR fabrications were
done by orthodontic technicians at laboratories.

The frequency of the use of eight different
strategies, supplementary to the retention was
questioned in a Likert scale. The response
‘sometimes’ given by the orthodontists was
taken into consideration. It was revealed that
the response ‘sometimes’ was given by 51%
of orthodontists for functional appliances, 44%
for habit breakers, and 41% for inclined planes

i 55% B Mandible

= Maxilla

40% 50% 60% 0%
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along with or without the traditional retention
appliances. A significant difference (p<0.5) was
revealed in the use of supplementary retention
strategies such as functional appliances and
prophylactic removal of third molars across the
different age groups of the participants (Kruskal-
Wallis Test). The total group of orthodontists,
irrespective of experience or gender, prescribed
the wearing of the removable maxillary retainers
for full time, i.e., more than 22 hours, during
the initial 3 months period while only 86.2%
prescribed for full time wearing of the mandibular
retainer (Table 1).

The predominant choice for the total duration of the
bonded retainer in-situ for both adults and children
were determined by the orthodontists according
to the individual patient’s clinical scenario such
as the type of original malocclusion, age of the
patient and the compliance. Interestingly, the total
duration of the BR for children was between 0-1

years in 13.7% of orthodontists. Same percentage
of orthodontists (13.7%) kept the BRs until the
end of growth or permanently (Figure 2).

The HRs and VFRs were considered as removable
retainers and 48.2% of orthodontists carried
out checkups for removable retainers every 2-4
months. However, 17.2% of removable retainer
and 51.7% of BR checkups were done only upon
a complaint by the patient, irrespective of their
age (Figure 3). For BRs, Stainless Steel (SS)
twisted 3-strand round wire was the choice of
41% of the orthodontists for both the maxillary
and mandibular arches. Furthermore, another
41% preferred dead soft wires for the maxilla as
well (Figure 4).

The experience of the orthodontists on the
unexpectedly active BR was questioned and
51.7% (n=15) of the orthodontists responded as
‘rarely’, 31% (n=9) as ‘sometimes’, 17 % (n=5)

Table 1. Prescribed duration of the wearing of the removable retainers
Duration Maxillary Arch Mandibular Arch
Day and Night 100%(n=29) 86.2%(n=25)
Evening and night 3.4% (n=1)

Night only

10.3%(n=3)

# ] n
Untilend of growth oo 13.7%

Permanent
1-2 years 3.4:& o
? i 100
Clvear oom— 137%
0 10 20

F 37.9%
13.7%

30 40 50 60 70

mAduks mChidren

Figure 2. Total duration of Bonded Retainer in-situ
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51.7%
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10.3%
annual 3.4%
Every 6months 37.9%
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Figure 3. Frequency of checkups for removable retainers
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Figure 4. Wire materials used for bonded retainer

‘never’ and none as ‘often’ to this phenomenon.
In the final section, three open-ended questions
were asked on the clinical observations of
unintentionally active BRs and only 79% (n=24)
responded. The observations made by the
orthodontists were malalignment of several teeth
or a single tooth in the bonded section, rotation
of teeth, extrusion or intrusion of teeth, tooth

mobility and proclination of teeth. It was observed
that 50% of the respondents preferred the removal
of'the BRs and observe for settling and only 29%
preferred retreatment of the relapsed section
(Table 2).

Finally, as ‘other comments’, out of the 17% (n=4)
who responded, the orthodontists highlighted
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Table 1. Remedies for unintentionally active Bonded Retainers

Remedial action %

Retreatment 29% (n=7)
Remove and observe for settling 50%(n=12)
New type of retainer 8.3%(n=2)

Other suggestions-reinforce oral hygiene, remove, and do enamel reduction to create

space, retreat and fix a dead soft wire

12.5%(n=3)

three important aspects: 1. the importance
of correct diagnosis and treatment planning
with realistic treatment goals to avoid readily
reversible end results 2. construction of the BRs
on the study casts instead of fabrication on the
patient’s teeth at chairside and 3. the necessity to
refer the patients to the general dental practitioner
for follow-ups at least once a year in order to
maintain oral hygiene.

Discussion

The present study investigated the demographic
patterns and the retention strategies employed by
the consultant orthodontists in Sri Lanka using a
questionnaire circulated via a Google form. The
respond rate for the survey was 85%. It is a higher
rate compared to the survey responses of other
countries such as Australia®, New Zealand © and
India’® surveys but less than that of British!'® and
Iraq'! surveys which had an 87% respond rate.

Regarding the type of appliance, according to our
results, HRs proved to be the first choice for the
maxilla among 62% of orthodontists, whereas
canine to canine BR was the first choice (55%)
for the mandible showing a similarity to the
findings in India®, the US' and Saudi Arabia'>.
VFR combined with BR (17.2%) for maxilla and
HR combined with BR (20%) for mandible were
the second most popular retainer choices in Sri
Lanka while the second most common choice
for both arches were VFRs in India’, US'? and
Saudi Arabia'.

About construction of retainers, 86% of the BRs
are constructed by the orthodontists themselves
and this is in line with the findings of Iraq!! and

Australia® in which many orthodontists fabricated
the BR directly over the teeth or on the study cast
and only a 34.2% got the commercial laboratory
to fabricate it on the study cast. However, only
24% of the Sri Lankan orthodontists constructed
VFRs by themselves.

More than half of the orthodontists in Iraq
chose over-correction as an adjunctive method
to enhance retention, and 19.3% preferred
interproximal stripping (IPR)!!. However, no
adjunctive procedure was reported by 12.7% of
the orthodontists who tend to recommend lifetime
retention. Al-Jewair et al., reported that IPR
was more common among Saudi orthodontists
and only 26.8% did not perform any adjunctive
procedure'3. In our study it was revealed that a
multitude of adjuvant retention strategies were
used in the frequency of 51% in functional
appliances, 20.7% in supracrestal fiberotomy
and 2.9% performing prophylactic removal of
third molars.

In the Netherlands ® patients were advised to wear
the removable retainers for an average of 18 h per
day, 7 days a week, after which part-time wear
was advised for 9-16 h a day. In another study two-
thirds of the orthodontists in their first retention
phase, prescribed full-time maxillary retainer
wear, for more than 20 h per day, for at least 3-9
months'. In our study, it was approximately more
than 22 hours during the initial 3 months for the
maxillary arch and only 86% prescribed full time
wearing for the mandibular arch.

Most Iraqi orthodontists recommended lifetime
wearing of a fixed retainer, corroborates with
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most previous studies®'>!°. In this study, the
total duration of the BR in situ for the adults and
children was determined individually as such
selections are case specific by most orthodontists.
Interestingly, the total duration of the BR for
children was less than 1 year among 13.7% of
orthodontists and another 13.7% placed the BR
until the end of growth.

Valiathan and Hughes reported that the timing
of the scheduled retention appointments varied
among clinicians and depended on their number
of years in practice!?. Most of the orthodontists in
Malaysia scheduled the first retention appointment
at 1-3 months after debonding and followed their
patients closely for a maximum of 2-4 years. In
agreement with the above findings, our study
showed removable retainer checkups every 2-4
months up to 2 years and BR checkups only in the
presence of a complaint by the patient irrespective
of their age.

Stainless Steel twisted 3-strand round wire
was the choice of 41% of the orthodontists for
both maxillary and mandibular arches and this
contrasts with the orthodontists in Australia’
whose material of choice was SS single strand
wire while a majority opted for ‘other’ in the
material selection. Most orthodontists in New
Zealand® selected SS twisted 3-strand round
wire for the maxillary arch and the SS single
strand rectangular for the mandibular arch. These
findings are in par with the results from the studies
done in Netherlands® and the USA'>. Many of
the orthodontists fabricate and adapt the retainer
inside the patient’s mouth using the multistrand
dead soft wire and flowable composite. Similarly,
most Dutch orthodontists selected the multistrand
dead soft wire for bonded retainers®.

The experience of BR wires becoming
unexpectedly active during the retention period.
Padmos et al.," reported that most of the Dutch
orthodontists were familiar with the phenomenon
of unintentionally active retainers and only
nine orthodontists (3.0%) had never observed

this phenomenon. In our study, 51% of the
orthodontists experienced ‘rarely’ and 13.7%
orthodontists declared that they never encountered
this phenomenon. The observations made by the
Sri Lankan orthodontists were malalignment
of a segment of teeth or a single tooth in the
bonded section, rotation of teeth, extrusion or
intrusion, proclination and tooth mobility. The
most preferred remedial action taken was the
removal of the BRs and wait for self-correction.
In the same study by Padmos et al.,"”, strategies
to manage unintentionally active retainers were
to make the patient aware about the situation and
removal of the retainer and moving from a round
multistrand to a rectangular multistrand wire.

Three major responsibilities of an orthodontist
in the retention practices had been pointed out
by the Sri Lankan orthodontists in the survey
which include accurate diagnoses and treatment
planning, the importance of the precision in the
BR construction and the importance of persuading
the patients to make regular visits to the general
dental practitioner? to stabilize the result. This
study focused on routine practices and generalized
opinions in retention practices, and it might have
been a limitation for the orthodontists to express
their case specific opinions. Moreover, it was
not explored whether the orthodontists’ hand
over the retention responsibility to the general
dental practitioner at some point of the retention
management regime. Though the sample size of
the study could be a limitation, however, there
was only 34 eligible consultant orthodontists in
Sri Lanka at the time of recruitment of participants
for the study.

Conclusion

The study findings depict that the retention
practices of the Consultant Orthodontists in Sri
Lanka are in par with those of the developed
countries.
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Quality indicators for oral health care provision in tertiary health care
institutions in Sri Lanka

PU Gamalathge, TBA Jayalal, BMOYV Basnayake, LS Perera, HML Kariyawasam

Abstract

Objective: To develop quality indicators related
to provision of oral health care in tertiary health
care institutions in Sri Lanka.

Materials and Methods: Firstly, an extensive
literature review identified existing international
quality indicators and relevant themes to measure
quality in oral health care. Secondly, a steering
group initiated by the principal author led the
discussions to formulate quality indicators for oral
health care to suit the local context. Qualitative
methods such as brainstorming sessions and
repeated discussions were held among the expert
panel until a saturation point was met to draft the
primary quality indicators. In-depth interviews
with experts in the relevant fields of Dentistry
were carried out to further refine the formulated
quality indicators.

Results: Eight important key clinical indicators to
suit the local context were generated considering
the feasibility, achievability and relevance to
improve service quality in oral health care in Sri
Lanka.

Conclusion: Once established, quality indicators
for oral health care in Sri Lanka can be utilized
to monitor and improve oral health care in the
country. Furthermore, regular indicators for

specialized dental hospitals need to be developed
to maximize the effectiveness in service provision
carried out by them.

Keywords: Quality indicators, oral health care,
service quality

Introduction

Quality has been defined in many ways in
different contexts around the world. According
to the definition expressed by the International
Organization for Standardization, quality refers
to the ability of a product or service to satisfy the
stated or implied needs of the clients.! Improving
the quality of health services has been a key
priority of successive governments in Sri Lanka as
manifested in their political statements and policy
documents.? According to Sipkoff, quality is in
the eye of beholder.? It is an abstract entity, which
cannot be easily defined or measured. Quality
in healthcare is defined in different perspectives
by health plan leaders, providers, patients, and
payers.?

Moreover, the report by Donabedian * identified
quality as a multidimensional factor. As far back
as 1966, he described quality as the product of
the science and technology of healthcare, and
the application of that science and delivery of
care. He has defined care of high quality as care,
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which maximizes patient welfare, in terms of the
advantages and disadvantages.* In par with the
aforementioned work by Donabedian*, Maxwell
further developed this view by suggesting six
dimensions of quality assessment in health.’
According to him access to services, relevance
to need, effectiveness, equity, social acceptability,
efficiency and economy are the six dimensions of
health care qualities.’ World Health Organization
has identified that it is imperative to carefully
consider the quality of care and health services
to achieve Health for All. They have highlighted
the need for health services to be effective, safe,
people-centered, timely, equitable, integrated and
efficient, irrespective of how quality is defined.®

An indicator is an element that is used to measure
and show changes or progress in practice
performance. Quality indicators are used to assess
the quality and the change in the quality of care
provided.” Quality indicators can be related to
the structure, process, or outcome of health care
delivery system. Each of these indicators have
their own uses and limitations. Structure relates
to the setting or system in which care is provided.
This would include the facilities, equipment,
staffing, and the organization. Process relates
to the delivery of care and the implementation
of treatment. An outcome is a measure of the
results of the care or treatment that was carried
out. Measures of processes and outcomes are
predominantly favored as indicators as they offer
a more reliable approach to quality assessment
rather than indicators related to the structure.®

In the Sri Lankan context, the Directorate of
Healthcare Quality and Safety (DHQC) was
established in September 2012 under the Ministry
of Health to ensure quality and safety in the
delivery of healthcare, especially in curative
sector. National Policy on Healthcare Quality
and Safety was published in 2015 ° to identify
the roles and responsibilities of the government
and private institutions to provide better curative
and preventive care through specific programs
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island wide °. They have also prepared clinical
indicators for all four major specialties of health
service of the country, namely Medicine, Surgery,
Paediatrics and Obstetrics & Gynaecology in
collaboration with the relevant colleges. Each
college has selected five clinical indicators
on their specialties to be implemented in all
healthcare institutions. A follow-up plan was
developed to present the measured indicators at
the quarterly performance review meetings held at
the Directorate of Healthcare Quality & Safety.'

Quality indicators for oral health care in Sri Lanka
have not yet been developed and stated explicitly,
leading to a serious gap in improvement of
quality of oral health care in the country. Thus,
it is evident that the profession must embrace
and adopt quality indicators related to the
practice of Dentistry if they wish to deliver safe,
effective and patient centered care. There are
several research methods for the development
of quality indicators. They can be categorized as
non-systematic methods, systematic evidence-
based methods and systematic evidence-based
methods combined with consensus. Systematic
methods include scientific evidence / evidence
in combination with expert opinion, or clinical
guidelines. Non-systematic methods include case
studies. Scientific evidence such as trial based
empirical studies provide strong evidence for
development of quality indicators."!

Consensus techniques explore the level of
consensus among a group of experts where
individual opinions from the individuals in
the expert group are combined into a refined
aggregated opinion. Professional opinion based
on expert group judgements are preferable to
individual judgements since they are more
consistent and less prone to personal bias.
Methods such as Delphi technique (a process
used to arrive at a group opinion by surveying
a panel of experts) ' and RAND / UCLA
appropriateness method (a technique where a panel
of experts classify procedures or items relating
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to practice and policies on ‘appropriateness’)!?
are internationally accepted techniques used for
systematic evidence-based methods combined
with consensus.

Hence, the objective of this present study is to
develop quality indicators related to provision of
oral health care in tertiary health care institutions
in Sri Lanka.

Material and Methods

This study has used qualitative methods such as
expert opinion by means of in-depth interviews
and expert group discussions as well as scientific
evidence by means of literature search when
developing the indicators. We used the following
methods to strengthen the comprehensiveness of
the formulated quality indicators (Figure 1). First,
the authors carried out a thorough literature search
using international databases such as PubMed,
Hinari and Google Scholar to identify the existing
quality indicators in Dentistry.

Next, the principal author through the Directorate
of Dental Services of Ministry of health formulated
a steering group to lead the discussions. The
respective colleges of clinical specialties in
Sri Lanka collaborated as requested by the
Deputy Director General (Dental Services).
The resource personnel participated in the
preliminary discussions include Deputy Director
General (Dental Services) of Ministry of Health,
Director (Dental Services) of Ministry of Health,
Consultant representing the Association of
Specialists of Restorative Dentistry, Consultant
representing the Sri Lankan Association of
Oral and Maxillofacial Surgeons, Consultant
representing the Sri Lanka Orthodontic Society,
Head of the Research and Surveillance Unit,
Institute of Oral Health, Maharagama, Senior
Registrar in Medical Administration, Senior
Hospital Dental Officer of National Dental
Hospital, Dental Surgeon of Mobile Dental Unit
of Ministry of Health and the House Officer in
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Literature search for identification of key areas to develop
guality indicators

Formulation of a steering group (initiated by the Directorate of

Dental Services)

Branslorming SER5EN ATONE (ESOUICE Persans

Aepeated discussions until a sataration point was mid

Diafting of primary quality indicators

In-depth intendews with resource persons

Refinement of the quality indicators that were formulated

Figure 1. Flowchart of the methods used in this
study.

OMF Surgery at the National Dental Hospital. As
shown in the Figure 1, the first meeting included
a brainstorming session among the resource
persons to generate ideas to find out key areas to
develop quality indicators. Further discussions
led to the identification of domains to develop
indicators, relevant to the local context. Members
from each of the colleges and the working
committee had several consultative meetings.
List of capital equipment required for out-patient
dental clinics (OPD) based on Sri Lanka Essential
Service Package '* and the Specialized Dental
Clinics with the help of the College of Dentistry
and Stomatology of Sri Lanka (Supplementary
material Appendix 1) were also developed.
Repeated discussions were held with the experts
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of the relevant fields and under the purview of
the Deputy Director General (Dental Services),
Ministry of Health, Sri Lanka. Primary indicators
were drafted once a saturation point for the
discussions on the quality indicators was met.

In-depth interviews with resource persons
were carried out to further refine the drafted
primary indicators. Finally, eight important
key clinical indicators to suit the local context
were formulated considering the feasibility,
achievability and relevance to improve oral
health care in Sri Lanka. All the indicators
developed included the following parameters:
Performance area, Indicator definition, Rationale,
Standard and Data collection methods required,
if any. A data collection system (Supplementary
material Appendix 2) and follow-up plan was
developed to present the measured indicators at
the quarterly performance review meetings held at
the Directorate of Dental Services. The prepared
indicators were forwarded to the Directorate of
Healthcare Quality and Safety for implementation
by incorporating to the National health care
Quality reviews in 2022. Once the Directorate
of Healthcare Quality and Safety implements
the formulated quality indicators, they will apply
these indicators to patients attending the tertiary
health care institutions in Sri Lanka. Once they
are applied, the feedback from those patients
will be taken and depending on the feedback the
indicators will be further refined.

Results
We identified seven domains in the initial

Table 1.

literature search and brainstorming sessions on
quality indicators for oral health care. As there
is no internationally accepted definition for
quality of oral healthcare at present, the working
definition for quality of oral healthcare developed
by the International Association for Dental
Research in 2018 was adopted for our study.'* The
domains selected to develop the quality indicators
in this study are included in Table 1. Nine
primary quality indicators were drafted upon the
initial brainstorming sessions and expert group
discussions (Supplementary material Appendix
3). Finalized quality performance indicators for
oral health care in Sri Lanka are given in Table
2. Eight quality performance indicators were
formulated. Three separate quality performance
indicators were resulted for Dental OPDs. This
included one output indicator and two process
indicators. A single input indicator namely,
‘percentage of functional capital equipment
available in dental clinics’ was resulted for both
dental OPDs and Specialized dental clinics.
Process indicators for the three specialties
(Restorative Dentistry, Orthodontics and OMFS)
were formulated separately. An input indicator for
human resource availability, a process indicator
for infection control and an indicator for patient
satisfaction were also formulated.

Discussion

We developed quality indicators in dentistry to
be implemented in tertiary health care providing
institutions for optimum oral health care in Sri
Lanka. A thorough literature search indicated that

Selected domains for the quality of provision of oral health care

Domain

Equitability in oral health care
Patient safety
Patient-centeredness

Effectiveness
Efficiency

NSk wh =

Accessibility

Timeliness to avoid unnecessary delays in access and utilization of care
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while quality indicators for oral health
care have been extensively developed
for developed countries (particularly
USA, England and Nordic countries);

they have not been developed as such
for developing countries.!®!® Even

though, quality indicators developed
specifically for oral health care could

not be found for South East Asian
countries, quality of care policies had

been developed to varying extents.!®
care in Sri Lanka. A method similar

This is the first effort in developing
clinical indicators for oral health
to that used by the Directorate of
Healthcare Quality and Safety in
preparing quality indicators for
the major specialties (Medicine,
Surgery, Paediatrics and Obstetrics

& Gynaecology) was used in this
study. A limitation in our study was
that inputs from external stakeholders
were not considered when preparing
the quality indicators. Perception
of the patients would have been an
added benefit if it had been included
when developing the indicators. The
American Dental Association (ADA)
have adopted a transparent approach
to receive feedback and forward the
proposed specific measure concepts
to the dental community for further
improvements when developing
quality indicators for Dentistry.'¢ This

approach is unique in design since it

adds more validity to the study. In
our study, the patients’ perspectives
will be considered when applying
the indicators once the Directorate
of Healthcare Quality and Safety

The Nordic Council of Ministers
when establishing quality indicators

for oral health care, selected in
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accordance with recommendations from the
ECHI (European Community Health Indicators)
and EGOHID (European Global Oral Health
Indicators Development -Project) used a method
similar to our study which is applicable to Nordic
conditions!’. The indicators developed by us
were also refined to suit the local context after
several meetings with the resource personnel and
representatives of the colleges representing the
clinical dental specialties in the country.

The similarities and differences that were found
when comparing the indicators presented in
this study with the indicators developed by the
Directorate of Healthcare Quality and Safety
for medical specialties (Medicine, Surgery,
Paediatrics and Obstetrics & Gynaecology) are
illustrated in Table 3. Even though, the quality
indicators for different specialties are not
comparable in terms of what they measure, we
have used an analogous indicator to suit the local
context similar to the indicators prepared by the

Table 3.

Directorate of Healthcare Quality and Safety.

In conclusion, we were able to formulate quality
indicators for oral health care for the first time
in Sri Lanka with the objective of improving the
quality of oral health service provision in the
country. Once established, quality indicators for
oral health care can be utilized to monitor and
improve oral health care in the country. However,
an error free quality measurement might never
be a possibility. Furthermore, quality indicators
will not be effective and successful in introducing
strategies for quality improvement without
understanding the factors that are required to
underpin their development and to facilitate
their transference between clinical settings in
hospitals in Sri Lanka. Therefore, further research
is recommended to identify the limitations of
the proposed quality indicators and to formulate
regular indicators for specialized dental hospitals
to maximize the effectiveness in service provision
carried out by them.

Comparison of quality indicators developed by the Directorate of Healthcare Quality and

Safety for medical specialties with the quality indicators developed for oral health care in the

present study

Quality Indicators developed by the Directorate
of Healthcare Quality and Safety for medical

specialties

Comparable quality indicators developed in
the present study

Percentage of Surgical facilities using the

‘Surgical Safety Checklist’

Percentage of functional capital equipment
available in dental clinics.

Waiting time duration in indexed operations.

Divided into cancer and non-cancer

Restorative Dentistry

Time taken from initial registration to
completion of RCT among 12 years and
above.

Orthodontics

Time taken from registration to commencement
of treatment.

OMFS

Time taken from registration to performance
of major surgery.

OPD

Lag time for patients to receive a scaling from
time of registration.
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Microbial etiology and associated factors of pericoronitis in a group of
Sri Lankans

MC Nissanka, HP Somarathna, S Karunatilleke, S Wickrama, S Withanage, Mahitharan,
GK Wijesinghe, C Gunasekara, MM Weerasekera, A Dilhari

Abstract

Objectives: This study is aimed to assess the
microbial etiology and the associated factors of
pericoronitis, in a group of Sri Lankans.

Materials and Method: Thirty-five clinically
diagnosed patients with pericoronitis were
included in the study. Patients were recruited
from Oral and Maxillofacial (OMF) clinic at
the Colombo South Teaching Hospital (CSTH)
after obtaining informed written consent. A pus
specimen which was aspirated from the lesion
was used for microbiological identification. A
swab specimen was collected from the same
anatomical region on the contralateral side
and used as the control. If both sides were
affected, swab specimens were collected from
one specific region (first molar) and used as the
control. Specimens were inoculated on Blood,
Chocolate, MacConkey culture media, incubated
aerobically at 37°C and subjected to a series of
biochemical tests for etiological identification.
Antibiotic sensitivity testing was performed

according to the Clinical and Laboratory
Standards Institute (CLSI) guidelines.

Results: Pericoronitis was found to be relatively
common among young adults in the study
population (34.3%). The majority (62.9%) of
the patients were females. Sixty percent of the
patients had chronic pericoronitis. Soft tissues
adjacent to vertically impacted (19/35; 54.3%)
and partially erupted mandibular third molars
(34/35;91.7%) were the commonly affected sites.
Association of pericoronitis with age, gender,
state of eruption, type of impaction and acute/
chronic form was not statistically significant.
Aerobic/facultative anaerobic bacteria were
predominantly isolated in pericoronitis patients.
Among aerobes/facultative-anaerobes, Viridians
group (26/35;74.3%) were predominant.
Cefepime, chloramphenicol, ciprofloxacin were
found to be the most sensitive antibiotics for
aerobic/facultative anaerobic bacteria.

Conclusions: Aerobes/facultative anaerobes
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were predominantly associated with pericoronitis
and cefepime, chloramphenicol, ciprofloxacin
were the most sensitive antibiotics. Lesions were
significantly colonized by bacteria compared to
that of un-affected control sites.

Keywords: pericoronitis, mandibular third
Molar, tooth Eruption, microbial etiology,
antimicrobial agents

Introduction

Pericoronitis is a common periodontal
emergency all over the world with a prevalence
rate of 59.5%'. Pericoronitis (operculitis) is
defined as inflammation of the soft tissues
surrounding the crown of an erupted or partially
erupted tooth including dental follicle and
gingiva®®. Accumulation of debris and bacteria
beneath the operculum is considered to be the
main cause of pericoronitis**. Due to its favored
topography, the mandibular third molar has
been found as the most frequently affected site
6 Clinically, pericoronitis is classified as acute
and chronic’. The acute form is characterized by
severe pain, swelling of the pericoronal tissues
and discharge of pus while chronic pericoronitis
is characterized by dull pain lasting a day or two,
may be with remission lasting many months®’.
The presence of unerupted or partially erupted
teeth, poor oral hygiene, respiratory tract
infections, tonsillitis and physical fatigue are
identified as common predisposing factors for
pericoronitis®.

Pericoronitis is a painful condition and if left
untreated it may lead to more serious problems
and can even progress to facial cellulitis”*!°,
Therefore,  therapeutic =~ management s
important!!. The management of pericoronitis
involves a local surgical procedure followed by
antimicrobial therapy. Metronidazole alone or in
combination is also used in treating pericoronitis
.12 However, removal of the third molar is the
most effective way of managing pericoronitis!*15,
Pericoronitis is mainly due to the anaerobic
and facultative anaerobic bacteria'"'® such as
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Streptococcus milleri group, Stomatococcus
mucilaginosus, Rotbiadentocariosa,
Streptococcus  sanguis and  Streptococcus
oralis". Although pericoronitis patients are
commonly seen in dental clinics less attention
was paid to investigate the microbial etiology
of the condition. It is important to identify the
microbial etiology of pericoronitis which finally
will lead to better patient management. The
present study is aimed to identify the microbial
etiology, antimicrobial sensitivity pattern and
risk factors for pericoronitis.

Material and methods

Study population: This study was a descriptive
cross-sectional study. The study was carried out
for a period of six months starting from August
2018 to January 2019. Thirty-five clinically
suspected pericoronitis patients who attended
the Oral and Maxillofacial (OMF) clinic at the
Colombo South Teaching Hospital (CSTH) were
included in the study. Patients were selected by
a qualified dental officer in-charge, after the
clinical and radiological examination.

Definition for acute pericoronitis: Acute
pericoronitis is defined as ‘varying degrees of
inflammatory involvement of the pericoronal
flap and adjacent structures as well as
systemic complications’ like malaise, cervical
lymphadenopathy or fever which are short-lived
with sudden onset’.

Definition for chronic pericoronitis: Chronic
pericoronitis is defined as ‘repeated episodes of
acute pericoronitis that occur periodically’ and
is characterized by dull aching low-grade pain,
bad taste and loss of appetite that lasts for a short
duration which interspersed with remission
lasting many months®’.

Inclusion criteria: Medically competent
patients who were more than 18 years old
were included in the study after obtaining their
informed written consents.
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Exclusion criteria: Mentally unstable patients
and patients who suffered from systemic
diseases like diabetes mellitus, congestive
cardiac failure and hemorrhagic disorders were
excluded. Pregnant and lactating women were
also excluded.

Ethical clearance: The study was independently
reviewed and approved by the Ethics Review
Committee of University of Sri Jayewardenepura
(Ref. No: MLS/06/18) and Colombo South
Teaching Hospital (Ref. No: PLEC/29/2018).

Data collection: A duly signed written informed
consent form was obtained from each patient
and a pre-tested interviewer-administered
questionnaire was used to collect the data
regarding oral/dental habits, past dental/medical
history, clinical presentation and treatments.

Specimen collection and transportation:
Once the patients were enrolled in the study,
the patients were provided with sterile normal
saline and instructed to rinse the mouth prior
to the specimen collection. A pus sample from
the affected area and a swab (as a control) from
an unaffected area were collected by a qualified
dental officer at the OMF clinic. The pus sample
was aspirated beneath the operculum overlying
the third molar using a sterile disposable syringe.
A control swab was obtained from the same
anatomical region on the contralateral side. If
both sides were affected, a swab specimen was
collected from one specific region (first molar) as
the control. Depth of the impaction, angulation
and the degree of the eruption were assessed by
intraoral and radiological examination.

The aspirated pus specimen was dissolved in
0.5 ml normal saline at the time of collection.
An aliquot of 100 pl from the suspension was
transferred into sterile Robertson’s Cooked Meat
(RCM) (Himedia, India) medium and a sterile
paraffin layer was laid along the inner wall of
the tube. The same procedure was followed for
the swab specimen collected from the opposite
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site. These two tubes were then incubated at
37°C until the appearance of turbidity. The rest
of the specimen (0.4 ml) for aerobic culture was
transported immediately at 4°C inside a portable
cooler while the inoculated RCM medium
was transported at room temperature to the
Microbiology laboratory at Faculty of Medical
Sciences, University of Sri Jayewardenepura
where laboratory experiments were carried out.

Aerobic and facultative bacterial
identification: Suspensions of 0.4 ml (aspirated
pus specimen from the affected site and the
swab specimen taken from the opposite site)
were centrifuged at 3000 rpm for 5 minutes
and observed for pellets. The pellets were
resuspended in 0.2ml sterile normal saline and
vortex mixed for a few minutes. Both tests and
controls (0.1 ml) were used for Grams’ staining.
Another 0.1 ml was subjected to tenfold serial
dilution. A hundred microliter from each diluted
suspension was inoculated on 7% blood agar
(Oxoid, UK) and incubated in 5% CO, at
37°C for 18-24h and bacterial colony counts
were taken. A 100ul aliquot from the initial
homogenate was also inoculated on blood agar,
chocolate agar and MacConkey agar (Oxoid,
UK) for bacterial growth. Each type of colony
was identified based on the morphology (color,
size, topography and texture) of the colony,
Grams’ staining and conventional biochemical
tests (Catalase test, Coagulase test, Oxidase test,
Optochin sensitivity test, Bile solubility test,
Bacitracin sensitivity test, Indole test, Methyl
Red (MR) test, Voges Proskauer (VP) test,
Citrate test, Urease test). Bacterial colonies were
stored for future antibiotic sensitivity testing by
transferring 24 h incubated cultures onto sterile
Whatman No. 1 filter paper strips in sterile
eppendorf tubes and stored at -80°C.

Antibiotic sensitivity testing: Antibiotic
sensitivity testing was performed according to
the clinical and laboratory standards institute
(CLSI) method " for the predominantly isolated
aerobic /facultative anaerobic bacterial strains.
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Mueller Hinton agar (MHA) (Oxoid, UK)
plates were used for Enterococci/Group D and
Staphylococci  species antimicrobial testing
while Mueller Hinton Blood agar plates were
used for Streptococci species. Zones of inhibition
were measured and zone sizes were interpreted
using an interpretative chart '7. Organisms were
reported as resistant, intermediate and sensitive.

Anaerobic bacterial identification: The
Robertson cooked meat medium was incubated
at 35-37°C for 48 h. After the appearance of
turbidity, a portion (0.1 ml each) of suspension
was inoculated on Brucella Blood agar (Oxoid,
UK), Bacteroides Bile Esculin agar (Himedia,
India) and Blood agar (Oxoid, UK) and incubated
in an anaerobic gas jar for 48h at 37°C. After 48-
hour incubation, the plates were examined and
Grams’ staining was done for each type of colony.
The colonies were subcultured on both blood
agar and Brucella blood agar. Brucella blood
agar plates were placed in the gas jar for 48h.
Blood agar plates were aerobically incubated
at 35-37°C for 24h. Organisms that were grown
only in Brucella blood agar in the gas jar were
considered strict anaerobes. Organisms that grow
on both blood agar and Brucella blood agar were
considered facultative anaerobes. Colonies of
the facultative anaerobes were identified based
on the morphology (colour, size, topography
and texture) of the colony, Grams’ staining and
using a series of conventional biochemical tests
as mentioned above.

Statistical analysis: The statistical analysis
was carried out using Statistical Package
for Social Sciences (SPSS) software version
25.0. Descriptive statistics were represented
as a percentage (%) value. Statistical tests for
qualitative variables were carried out using the
chi-square test (x’test) and Fisher’s exact tests.
All these tests were two-sided. The independent
sample t-test was used for quantitative variables.
The level of significance was taken at 5%
(p<0.05).

Results

Of the total 35 pericoronitis patients, 21 had
chronic pericoronitis while 14 had acute
pericoronitis. The majority (22/35; 62.9%)
were female patients and 13% (22/35) of them
had chronic pericoronitis. Out of the 13 male
patients, 8 had chronic pericoronitis (Table 1).
The mean age of the study population was 28 +
7 years. The mean ages of the acute and chronic
pericoronitis groups were 25.57 + 5.199 years
and 30.33 + 7.539 years, respectively (Table
1). A statistically significant difference was
found between these two groups (p=0.048).
The majority of the pericoronitis patients were
nonsmokers (32/35; 91.42%) and 13 (40.6%)
had acute pericoronitis while 19 (59.4%) had
chronic pericoronitis. Only 3 patients who had
the habit of smoking and betel quid chewing
had chronic pericoronitis (8.6%). Most of the
patients had brushed their teeth twice a day
(34/35; 97.14%).

Table 1. Socio-demographic data of acute and chronic pericoronitis (n=35)

Characteristics Total Acute Chronic p value
Pericoronitis Pericoronitis Pericoronitis
(n=35) (N=14) (N=21)
Age (years) Mean + SD 28.43 +£7.026 25.57 £5.199 30.33 +7.539 0.048*
(18-46) (18-35) (18-46)
Sex Female 22 (62.9%) 9 (40.9%) 13 (59.1%) 0.8867
Male 13 (37.1%) 05 (38.5%) 08 (61.5%)

SD : standard deviation

* . p value was calculated by two sample T test

# :p value was calculated by X? test
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The most common symptoms associated with
both acute and chronic forms of pericoronitis
were gingival swelling in the third molar
position (30/35; 85.7%), pain while biting
(24/35; 68.5%), reddish soft tissue around the
third molar position (14/35; 40%) and foul taste
(14/35; 40%). Gingival swelling in the third
molar position was the most common symptom
observed in the chronic form of pericoronitis.
Pain during swallowing was a rarely observed
symptom among the study population (10/35;
28.6%). There was no statistically significant
association between patients’ habits, signs
and symptoms and acute/chronic pericoronitis
(p>0.05) (Table 2).

Maximum incidence of pericoronitis was
observed with vertical impaction, accounting
for 54.3% (19/35). Horizontal impaction, which
had the least association with pericoronitis,
was observed only in one case (2.9%). Angular

impaction was observed in 15/35 (42.9%)
patients. Thus, impaction was varied as vertical
> angular > horizontal. Pericoronitis was
commonly seen in the third molar position
in the lower right side of the jaw (19/35;
54.3%). Thirteen patients (68.4%) had chronic
pericoronitis while 6 (31.6%) had acute
pericoronitis. Both lower third molars were
rarely affected by pericoronitis (4/35; 11.4%).
Partially erupted mandibular third molars were
also frequently affected by pericoronitis (34/35;
97.1%).

Partially covered mandibular third molars were
the commonly affected site which was seen in
32 patients (91.4%). Mandibular third molars
that were fully covered with soft tissue were
the least commonly affected site which was
observed in 3 patients (3/35; 8.6%) and they had
chronic pericoronitis. No statistically significant
association was observed between acute/chronic

Table 2. Patient’s habits, signs and symptoms and acute/chronic pericoronitis

Variable Acute Chronic p value
pericoronitis pericoronitis
N (%) N (%)
Habits Smoking Yes 01 (33.3) 02 (66.7) -
No 13 (40.6) 19 (59.4)
Betel quid Yes 02 (66.7) 01 (33.3) -
No 12 (37.5) 20 (62.5)
Tooth brushing Twice a day 14 (41.2) 20 (58.8) -
After eachmeal 00 01 (100)
Mouth washing Yes 06 (42.9) 08 (57.1) 0.778*
No 08 (38.1) 13 (61.9)

Signs and symptoms Foul taste 05 (35.7) 09 (64.3) 0.673%
Reddish soft tissue around the third molar 06 (42.8) 08 (57.2) 0778*
position
Gingival Swelling in the third molar position 11 (36.7) 19 (63.3) 0.369*
Pain while biting 12 (50) 12 (50) 0.137*
Inability to close the Jaw 06 (50) 06 (50) 0.477*
Pain during swallowing (dysphagia) 05 (50) 05(50) 0.474*

# :p value was calculated by X? test
* . p value was calculated by Fisher’s exact test
- :p value cannot be calculated
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pericoronitis and position, affected site, state of
eruption and soft tissue coverage (Table 3).

All thirty-five pus specimens were positive for
microorganisms including aerobes/facultative
anaerobes. The cell densities were greater than
10° Colony Forming Units (CFU)/ml. The
average cell density of lesions of 35 patients
(test) was log 5.586 + 0.760 CFU/ml. The non-
affected (control) site had an average cell density
of log  4.846 + 0.668 CFU/ml. The bacterial
colony count of the lesions was found to be
significantly higher than that of the control sites
of the patients with pericoronitis (p = 0.000).
Lesions of 14 patients with acute pericoronitis
gave an average microbial cell density of log
5.675 + 0.843 CFU/ml while their non-affected
control sites gave an average cell density of log
4.822 + 0.688 CFU/ml. Similarly, the lesions of
21 patients with chronic pericoronitis showed an
average cell density of log ;5.526 +0.715 CFU/
ml. Their non-affected control sites resulted in
an average cell density of log ;4.862 + 0.672
CFU/ml. In both acute and chronic pericoronitis
patients, the lesions had significantly higher
bacterial colony counts compared to the control
of non-affected sites (p=0.042 and p=0.000
respectively). However, there was no significant
difference between the colony count of the

lesions of both acute and chronic pericoronitis
patients (p=0.566).

Eleven different types of aerobic/facultative
anaerobic bacteria were identified. Out of
35 pericoronitis samples, aerobic/facultative
anaerobic bacteria were observed in all the test
samples (35/35;100%). Strict anaerobic bacteria
were observed in 30 test samples (30/35;85.7%)
(Table 4). Out of 35 control samples, aerobic/
facultative anaerobic bacteria were observed
in 33 samples. Strict anaerobic bacteria were
isolated from 23 control samples (Table 4).
Table 5 shows the frequency of isolation of
aerobic/facultative anaerobes from acute and
chronic pericoronitis. Streptococci were isolated
from 28 test samples (80.0%). Viridans group
streptococci were the most commonly detected
organism in acute and chronic pericoronitis.
Group B streptococci (1/35; 2.9%) and Group
A Streptococci (1/35; 2.9%) were found only
in chronic pericoronitis samples. Staphylococci
were isolated from 24 pericoronitis samples
(68.6%). All staphylococci were coagulase-
negative. Among Gram-negative bacilli,
Klebsiella spp. (22.9%), Serratia spp. (11.4%),
Enterobacter spp. (17.1%), Hafnia spp. (5.7%)
and Proteus spp. (8.6%) were isolated from
these samples. Hafnia spp. was found only

Table 3. Position, affected site, state of eruption, soft tissue coverage and acute /chronic pericoronitis

Variable Acute pericoronitis Chronic pericoronitis

N (%) N (%)

Type of impaction Horizontal 00 01 (100)
Vertical 09 (47.4) 10 (52.6)
Angular(mesioangular/distoangular) 05 (33.3) 10 (66.7)

Affected site Left 05 (41.7) 07 (58.3)
Right 06 (31.6) 13(68.4)

Both 03 (75) 01 (25)

States of eruption Un-erupted 00 01 (100)
Partially erupted 14 (41.2) 20 (58.8)

Extend of area covered 1/2 of the tooth 07 (50) 07 (50)

with Operculum 2/3 of the tooth 07 (38.9) 11(61.1)
Completely 00 03 (100)
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in acute pericoronitis patients (2/35; 5.7%).
Serratia spp. was found only in pus samples
collected from the lesions (4/35; 11.4%) but not
in swab samples collected as control specimens
(Table 5).

All enterococci strains were sensitive to
clindamycin, ciprofloxacin, tetracycline and two
strains were resistant to vancomycin while 9/13
(69.2%) strains were resistant to ampicillin. All
the Viridans Group Streptococci were sensitive
fortetracyclineand cefepime while21/26(80.8%)
were sensitive for clindamycin, 23/26 (88.5%)
were sensitive for vancomycinand 25/26 (96.2%)
were sensitive for chloramphenicol. Only 5/26,
3/26 and 1/26 were resistant to clindamycin,
vancomycin and chloramphenicol respectively.

All the isolated strains of the staphylococci were
sensitive for chloramphenicol, gentamycin, and
cefepime while 21/24(87.5%) were sensitive
for ciprofloxacin, 20/24 (83.3%) were sensitive
for tetracycline and 1/24 (4.2%) were sensitive
for clindamycin. All strains were resistant to
ampicillin.

Discussion

Pericoronitis is a common infection in the
mandibular third molar '. It is a dental
emergency and leads to several complications
if untreated’. The treatment varies among
health professionals and proper evidence-
based treatment should be implemented for
a better outcome. Although pericoronitis is
a common dental problem in Sri Lanka, its

Table 4. Frequency of isolation of aerobic/facultative anaerobes and strict anaerobes from acute and

chronic pericoronitis

Test Control
Organisms Acute Chronic Acute Chronic
pericoronitis  pericoronitis  pericoronitis  pericoronitis
N (%) N (%) N (%) N (%)
Aerobic/ facultative anaerobic bacteria 14 (40) 21 (60) 14 (42.4) 19 (57.6)
Strict anaerobic bacteria 12 (37.5) 18 (62.5) 09 (39.1) 14 (60.8)

Table 5. Number of aerobic/facultative anaerobic bacteria isolated from affected sites of acute/chronic
pericoronitis (test) and their non-affected sites (control)

Organisms Acute pericoronitis Chronic pericoronitis
Test Control Test Control
Viridans group Streptococci 11 13 15 16
Enterococci /group D 5 6 8 6
Group B Streptococci 0 |
Group A Streptococci 0 0 1 2
Coagulase negative Staphylococci 9 10 15 17
Klebsiella spp. 5 3 3 3
Serratia spp. 1 0 3 0
Enterobacter spp. 4 4 6 2
Hafnia spp. 2 1 0 0
Proteus spp. 2 4 1 1
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microbial etiology is less understood. In the
present study, pericoronitis was predominantly
observed among the young age group. Most of
the previously published literature also supports
the current finding!*?**!, Declined incidence in
pericoronitis in older age supports the fact that
there is a relationship between pericoronitis and
period of eruption?. Women (62.9%) were more
prone to get pericoronitis than men. This finding
coincides with the observations of Yamalik et
al®. Jaws of the females stop growing when the
third molars just begin to erupt. In males, jaws
continue to grow beyond the time of eruption of
the third molar. This may be the reason for the

preponderance of pericoronitis among females
20,24

In the present study, vertical impactions (54.3%)
were observed to be associated more with
pericoronitis® when compared to other types
of impactions i.e: angular (disto/mesio) and
horizontal respectively. Yamalik et al. also had
reported a similar finding®. Genetic variation,
racial difference and different socioeconomic
status could be responsible for this finding?.
The majority of patients (97%) had partially
erupted mandibular third molar. The study by
Halverson and Anderson in 1992 had reported
a similar finding *. Mandibular third molars
partially covered by soft tissue had a significant
association with pericoronitis *. In the partially
erupted teeth, the space is more likely to trap
food debris leading to stagnation, bacterial
colonization and subsequent inflammation?'.

The majority of the pericoronitis patients were
non-smokers and few had the habit of betel quid
chewing. Although habits like smoking and
betel quid chewing are associated with many
oral diseases like oral cancers and leukoplakia 7,
the current study could not find any significant
association between these habits and the
occurrence of pericoronitis. Swelling around the
third molar, foul taste, pain while biting, reddish
soft tissue, inability to close the jaw, pain during
swallowing were found as the common sign and
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symptoms associated with pericoronitis. Most of
the previously published literature also supports
the current finding 242,

In the present study, aerobic and facultative
anaerobic bacteria were identified in the pus
specimens such as Viridans group, Enterococcus/
group D, Group A and B streptococcus, CNS,
Klebsiella spp., Serratia spp., Enterobacter spp.,
Hafnia spp. and Proteus spp. On the other hand,
control samples did not contain Serratia spp.
Previous studies had reported strict anaerobes
in pericoronitis samples' '. However, in the
present study, anaerobic identification was not
done which is a limitation of the study.

According to the present study, most of the
aerobic and facultative anaerobic bacteria
isolated from lesions were also present in the
contralateral control sample. They may act
as pathogens in the presence of predisposing
factors or conditions that lead to the disturbance
of the microbial balance and disruption of
mucosal barriers by spontaneous or induced
trauma %. Viridans group streptococci were the
frequently detected microorganisms in acute and
chronic pericoronitis. The study by Bean and
King also reported a similar finding *. Group
B Streptococcus and Group A Streptococcus
were found only in chronic pericoronitis
samples whereas Hafnia spp. was found only
in acute pericoronitis samples. According to
the study by Peltroche et al, organisms like
Rotbiadentocariosa,  Actinomyces  israelii,
Stomatococcus mucilagino, A. naeslundii are
found in pericoronitis samples®. Contrary to
their findings, aforementioned organisms were
not reported in the present study. The reason for
the differences in the observations may be due to
the different techniques used for the cultivation
and identification of organisms and also due to
the geographic variation of the study population.

Treatment modalities such as pain and infection
management, operculectomy and removal of the
tooth are based on the severity of pericoronitis.
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If the pain and swelling are limited to the tooth,
the infection can be treated by oral rinses such as
0.12% chlorhexidine mouthwash and warm salt
water. If the tooth is still useful, operculectomy
may be used other than removing the third
molar. Antibiotic therapy can be used as an
alternative method other than these treatment
methods!!?*!, In the present study, the majority
of the predominant species such as Enterococci/
Group D, Staphylococci and Viridians Group
Streptococci were sensitive to chloramphenicol,
gentamycin. cefepime, ciprofloxacin and
tetracycline.

Summary

Pericoronitis was common among young
adults, especially seen among females. Chronic
pericoronitis was the commonest entity. The
majority ofthe pericoronitis patients in the present
study were non-smokers. Pericoronitis was
frequently associated with vertically impacted,
partially erupted third molars than teeth that
are soft tissue impacted. The lower right third
molar was the commonly affected tooth while
gingival swelling in the third molar position
was the commonest symptom of pericoronitis.
Aerobic/Facultative anaerobic bacteria were
predominantly associated with pericoronitis
and the Viridians group was predominant.
Lesions were significantly colonized by bacteria
compared to that of un-affected control sites.
Cefepime, chloramphenicol, ciprofloxacin
were the most sensitive antibiotics for aerobic/

Figure 1. Pericoronitis

facultative anaerobic bacteria. Other than
removing the third molar, pericoronitis can be
efficiently treated with these antibiotics.
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Post COVID-19 acute invasive fungal rhino-orbital sinusitis:
A rare presentation

PDC Fernando, KA Fernando, BSMS Siriwardena

Abstract

Acute invasive fungal rhino-orbital sinusitis
is a rapidly progressive, angio-invasive life-
threatening infection that is seen commonly
among immunocompromised patients. With the
emergence of COVID-19 pandemic, incidence of
fungal sinusitis has reportedly increased specially
in south Asian subcontinent. Two patients
(49-year female and 72-year male) presented
with paranasal sinusitis were unresponsive for
conventional management. Both of them were
infected with COVID-19 during previous two
months and had uncontrolled diabetes mellitus.
The exploratory biopsy and histopathologically
confirmed the condition as acute invasive fungal
rhinosinusitis. Total debridement of the involved
sinus mucosae and adjacent soft tissues were done
through Caldwell-Luc approach. The female had
mucormycosis and more interestingly the male
had mucormycosis on left side and aspergillosis
on right side of para-nasal sinuses. Both patients
underwent three serial surgical debridement
periodically with systemic antifungal therapy
along with proper glycemic control. Patients were
followed up for 6 months. Both patients were
considered cured after negative histopathological
evaluation. Two different types of fungal
infections in either side sinuses in the same
patient was an extremely rare presentation.
Acute invasive fungal rhino-orbital sinusitis
is a potentially fatal condition, however, early
diagnosis, systemic antifungal therapy, aggressive

serial surgical debridement and management of
the cause, appears to be effective in reducing
mortality in most patients.

Introduction

Coronavirus Disease-2019 (COVID-19) is an
infectious, multisystem disease that resulted
in the current global health crisis. COVID-19
has presented with atypical cutaneous, muco-
cutaneous, nasal, para-nasal, orbital as well as oral
complications!~. Recent literature provides strong
evidences of correlation between COVID-19
and mucormycosis-related acute invasive
fungal infections or the "black fungus", which
is a potentially lethal condition'??. Invasive
fungal infections of nose and para-nasal sinuses
are uncommon and usually occur in immune-
compromised individuals'2. However, COVID-19
itself may cause dysregulation of the innate
immune system even in normal individuals,
resulting in vulnerability of patients to fungal
infections particularly to mucormycosis**°.
Early detection of the condition is very important
based on high index of clinical suspicion, because
clinical history and physical examination of the
patient per se are rarely conclusive'’. Two cases
of acute invasive fungal rhino-orbital sinusitis
(AIFROS) are described here, which resulted
from a rapid spread of fungi through vascular
invasion among the para-nasal sinuses to the
orbits without spreading into the cranial cavity’.
Successful management of AIFROS requires
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early diagnosis, aggressive surgical intervention
with prompt initiation of antifungal therapy and
management of the complications'.

Case Report

A 47-year-old female and 72-year-old male were
referred to Oral and Maxillo-facial Unit, due to
unresponsiveness to conventional management
of para-nasal sinusitis for more than two weeks.
Both had uncontrolled type II Diabetes mellitus
(DM) and infected with COVID-19 infection
during past two month and recovered without
any complications. 47-year female had headache,
severe pain, swelling and numbness of the right
inferior orbital region with gradually increasing
ipsilateral nasal obstruction. Grade I1I mobility of
the right maxillary posterior teeth was observed
recently. 72-year male had bilateral inferior
orbital numbness, bilateral blood-stained nasal
discharge and pain, predominantly on left side of
the face. He had recent onset blurred vision with
opthalmoplegia on left eye.

Presence of Radio-opacity of the Occipito-Mental
Skull radiograph, resistance for conventional
management of the para-nasal sinusitis and
uncontrolled DM suggested an explorative
maxillary antral biopsy under local anesthesia
in both patients. Histopathology of both patients
confirmed the condition as AIFROS. In order to
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see the extension of the spread and for further
management, contrast enhanced CT scans were
done, which revealed involvement of maxillary,
ethmoidal, sphenoidal sinuses and masticatory
space on right side in female patient and both
sides in the male patient. Orbital floor perforations
were noted in left side in male and right side in
female respectively, without any cerebral spread
of the disease (Figure 1).

Due to invasive nature of the condition, early
surgical intervention was planned under general
anesthesia. Total debridement of involved
paranasal sinuses with adjacent tissues including
eroded bony margins were performed right side
for the female and both sides for the male, using
Caldwell-Luc surgical approach to the maxillary
sinus (Figure 2a). Through the same opening
ethmoidal and sphenoidal sinuses were also
reached and debrided. Whole sinus lining was
enucleated including the bony spicules. Central
part of the orbital floor erosions were seen in
left side in the male and right side in the female
patient. All involved para-nasal sinuses were
copiously irrigated with warm saline. Rubber
tubes were placed across the Caldwell-Luc
approach site to equalize the pressure between
maxillary sinus and the oral cavity (Figure 2b).

During the surgical debridement, [V Amphotericin
B stat dose was administered to minimize the

Figure 1. Computer tomography showing A. involvement of bilateral para-nasal sinuses and B. erosion

of the right orbital floor of the male patient
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Figure 2a. Caldwell-luc approach

Figure 3a. Macroscopic specimen

dissemination of the infection due to surgical
intervention. Once the patients were surgically
stable, they were transferred to medical ward
and continued antifungal treatment for four
weeks with close monitoring for complications.
Glycemic control was obtained. In male patient,
Amphotericin B dose was reduced after seven
days due to high liver enzyme levels and was
replaced by IV Voriconazole after ten days.

In both cases, Saline irrigation through the
inserted rubber drain tube to maxillary sinuses
were started and continued every day from the
third post-operative day. Pressure equalization
between para-nasal sinuses and oral cavity,
fast healing and elimination of infections were
expected by this. According to the microbiological
diagnosis, female patient had mucormycosis
of the right para-nasal sinuses except the

Figure 3b. non-septate large hyphae (arrows)
within necrotic tissue (H&E x200)

frontal sinus. Interestingly, the male patient had
mucormycosis (Figures 3a and 3b) in the left
side and aspergillosis in the right-side para-nasal
sinuses except the frontal sinus.

Both patients were assessed with CT scans after
one month and found the sinuses were filled
again with opacified contents. Re-exploration
and debridement of the para-nasal sinuses were
done for both patients and still were positive
for the same fungal infections. Therefore, same
antifungal management and daily irrigation was
continued for another one month. Re-exploration
and debridement for the second time for both
patients confirmed there were no residual fungal
infection and only scar tissues present.

Both patients were discharged after confirming
elimination of the infection. However, oral



Voriconazole was continued for another two
weeks. Daily irrigation was continued at home
for another one month. Drain tubes were removed
with surgical closure of the Caldwell-Luc
exposure site under local anesthesia after one
month. They were followed up at once-a-month
intervals in the clinic with periodic CT scans.
Both patients were thoroughly advised about the
importance of diabetes control and the importance
of regular monitoring in the medical and OMF
clinics.

Discussion

The impact of the COVID-19 pandemic on the
incidence and pattern of mucormycosis-related
acute invasive fungal infections has increased
sharply and the majority of cases were detected
at late stages. Barriers to accessing health care
services in the lockdown period of COVID-19
also contributed to this diagnostic delay??.
Invasive fungal rhinosinusitis is featured by the
gradual spread of fungal infection by destruction
of adjacent structures, characterized by dark,
thick, greasy material found in the sinuses’. In its
early stage, the fungal invasion is often localized
within the mucosa and bony walls of a single
para-nasal sinus. Then, it may gradually invade
the adjacent sinuses and nasal cavity, although the
symptoms are not obvious’®. In the later stages,
the lesion can invade the orbits and skull base”*.

Mucormycosis has emerged as the most common
invasive fungal infection and featured as an
epidemic within a pandemic of COVID-19 23,
In these cases, orbital extension of the infection
was radiologically and surgically confirmed,
right orbit in female and left orbit in male,
respectively. Accordingly, the condition could
classify as AIFROS with no central nerves system
involvement.

Histopathological examinations of fungi mainly
include hematoxylin-eosin (HE) staining, special
stains for fungi sch as periodic acid Schiff
(PAS), Grocott-Gomori’s methenamine silver
stain, and fungal culture studies. Though fungal
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culture was not carried out in the confirmation
of the diagnosis, histopathologically, necrosis
is more prominent. Within the necrotic debris
non-septate broad hyphae with right angle
branching are frequent. There are coagulative
necrosis of tissues, vasculitis, chronic suppurative
granulomatous inflammation and chronic
nonspecific inflammation in the affected area
89, Mycotic vasculitis and vascular invasion is
another common feature of fungal infections. The
hyphae of mucorales invade the small vascular
walls and small arteries, leading to swelling of
vascular endothelial cells, intimal thickening,
luminal narrowing, and even luminal occlusion
or fungal embolism ®. In these patients’ antifungal
medication was commenced at the time of the
surgical debridement in order to minimize the
dissemination of these emboli.

AIFROS is typically caused by mucorales. The
mucorales are more invasive and often cause
acute invasion and massive tissue necrosis;
termed as black fungi. In contrast, the aspergillus
invades tissues in a slower pace®. In these patients,
mucormycosis infected right-side para-nasal
sinuses of the female and left side para-nasal
sinuses of the male with orbital floor destruction.
However, aspergillus infected right-side para-
nasal sinuses of the male did not show any orbital
involvement and was less aggressive in nature
comparatively.

A “diabetes like state” is created due to the
extensive and prolonged use of steroids against
COVID-19. The raised glucose level provides
a nutritional source for mucorales to multiply.
The combination of virus and diabetes-induced
immunosuppression of these patients led to
increased risks of development and exacerbation
of fungal infections®. Additionally, uncontrolled
diabetes mellitus or diabetes ketoacidosis
conditions and acidic pH in the blood reduce the
Iron binding capacity of Transferrin. Increased
free iron facilitates profuse growth of the fungi®.
Both these factors would have contributed to
initiation and progression of the disease condition
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in these two patients. More interestingly, two
different types of fungal infections in either side
sinuses in the same patient was an extremely rare
presentation.

Beyond the conventional Occipito-Mental sinus
X-rays, contrast enhanced CT is invaluable to
assess the extensions and involvement of the
infection in para-nasal sinuses and adjacent
vital structures. Ethmoid sinus was most often
affected, followed by sphenoid sinus and
maxillary sinus. The sinus cavities are filled
with soft tissuedensities of irregular shapes
whilebone destruction and osteosclerosis were
also found. MRI is mainly indicated if suspect the
involvement of cavernous sinus, meninges, and
peripheral nerves®. In these two cases para-nasal
sinuses except the frontal sinus for both sides
for the male and right side for the female were
infected according to the CT. Bone destruction
also seen among the boundaries of the sinuses
and the orbital floor in both cases. Fortunately,
the infectionhadnot extended to the cranial cavity
by the time of diagnosis and commencement of
treatment.

Surgery is the mainstream treatment for AIFRS.
Without undue delay, surgical intervention and
complete elimination of the necrotic tissues
should be done. It is important to completely
remove the lesions including sinus lining and
establish adequate ventilation in the para-
nasal sinuses, so it will thoroughly change the
microenvironment where the fungi exist®. In both
cases, rubber drain tubes were kept to equalize
the sinus pressure with the oral cavity and to
change the supportive microenvironment within
the sinuses.

Not only the surgical debridement, but also the
long-term antifungal medication, managing the
complications and reversal of the underneath
medical condition leading to immunosuppression
are equally important for successful outcome
of the disease.Two commonly used antifungal
drugs are Itraconazole and Amphotericin B,
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whereas other drugs such as Voriconazole,
Clotrimazole, Nystatin, and Posaconazole also
used. Itraconazole is effective for Aspergillus,
with little side effects. Amphotericin B is a broad-
spectrum antifungal agent for Cryptococcus,
Histoplasma, Blastomyces, Paracoccidioides,
Coccidioides, Aspergillus, Mucorales, and
some Candida species, but with severe side
effects. Voriconazole or Itraconazole can replace
amphotericin B once the acute stage has passed
or if the patient develops severe side effects ®.
Amphotericine B was administered for both
patient in this case since it is sensitive for both
mocormycosis and aspergillosis however was
replaced with Voriconazole in male patient after
ten days considering complications and the age
of the patient®.

Antifungal treatment should not be stopped until
the clinical symptoms and signs are dissolved,
the potential infection factors are eliminated, the
imaging modes reveal normal findings and the
results from the culture are negative. Further,
patients need to have antifungals for two weeks
after complete elimination of the disease®. In our
patients, oral Voriconazole was given for two
weeks after complete eradication of the disease
and rubber tube irrigation were continued for
another one month.

AIFROS carries a poor prognosis. Mortality rate
reports 50%, even with aggressive surgical and
medical treatment”®. Once the orbit involves, the
orbital bone can be eroded, which can manifest
as exophthalmoses, eyeball displacement,
superior orbital fissure syndrome or orbital apex
syndrome, and visual impairment®.Both cases
here had orbital floor destruction, right side
for the female without any symptoms and left
side for the male with blurred vision however,
completely recovered with the post-surgical
antifungal medication. The fungi can further
spread to pterygopalatine fossa, infra-temporal
fossa and nasopharynx. Intracranial extension
may affect meninges, cerebral parenchyma, lead
to cerebral artery aneurysms and cause cavernous



sinus thrombosis increasing the mortality to 50-
80%"'°, Lack of a fungal culture is a draw-back
in the presentation of this case-report.

Conclusion

Acute invasive fungal rhino-orbital-cerebral
sinusitis, mostly caused by mucormycosis, is an
emerging problem requiring increased vigilance
in post COVID-19 patients, especially who
have diabetes mellitus or who had received
high doses of glucocorticoids. Early diagnosis,
systemic antifungal therapy, aggressive serial
surgical debridement, management of the
underneath medical condition and addressing the
complications appear to reduce mortality. Regular
follow-up even after full recovery is imperative.
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Polarization of dental caries among Sri Lankan children and the importance
of caries risk assessment

D Wickramasinghe, U Usgodaarachchi

Abstract

Dental caries is a multifaceted public health
challenge. Even though a reduction in prevalence
and severity of caries are noted over the years,
segments of the child population still suffer from
a higher disease burden, denoted by polarization
of the disease. School Dental Service serving
the child population in Sri Lanka is challenged
by gross deficiencies in human resources to
address the huge proportion of untreated caries.
Polarization of the disease enables identify most
vulnerable children with the highest risk for caries
at school settings by field level risk assessment
and prediction. Clinical preventive measures
such as fissure sealants through the national save
molar programme together with behavioural
modification targeting high-risk children and
policies for improving the service availability in
socioeconomically deprived underserved areas,
has the potential to improve oral health outcomes
of children. With the increased use of information
technology and availability of increased amounts
of data in Sri Lanka, possibility of using advanced
analytics and operational research techniques such
as simulation on how to use resources efficiently
to address polarized caries burden, particularly
among the most vulnerable is promising.

Introduction

Together with the high prevalence, incidence,
negative impact on quality of life, there is a huge
economic cost in managing caries. Untreated
caries in the deciduous teeth was the 10" most

prevalent condition affecting 621 million
children across the globe!. The global economic
impact of dental diseases dominated by dental
caries in terms of direct and indirect economic
cost amounted to US$ 442 billion in 2010, thus
reporting an economic loss within the range of
the ten most frequent global causes of mortality?.
Recurrent expenditure on dental services in
Australia which has similar caries indices, is
estimated to be $9.5 billion for 2019-20, up from
$7.8 billion in 2009-10, illustrates the increasing
cost in dental treatment®.

Over the years, among child population a decline
in prevalence and severity of caries together with a
skewed distribution and concentration of caries in
pits and fissures are seen®. This is characterized by
majority of young children being caries-free, and
most carious lesions being concentrated in a small
number of children. Increased concentration of
childhood caries within a specific group signifies
a polarizing phenomenon. Polarization of caries
is defined as observing a greater number of cases
within a small segment of the population. The
evidence for polarization of dental caries among
children appeared from developed countries and
as at present the trend continues>*.

Polarization among children has been associated
with social deprivation. Higher prevalence
of caries is seen in developing countries and
socioeconomically disadvantaged groups living
in low, middle and high-income countries’. One

D Wickramasinghe
(Correspondence)

U Usgodaarachchi

Health Promotion Bureau, Ministry of Health, Sri Lanka. E-mail: danushil3@gmail.com
ORCID: 0000-0003-0022-5341

National Cancer Control Programme, Ministry of Health, Sri Lanka.



Wickramasinghe & Usgodaarachchi

hypothesis for polarization of caries is based
on accumulation of biological and social risks
during the life course®. Therefore, it is important
to identify possible risk indicators early in
life3®. Evidence shows modifiable proximal
factors (such as higher sugar consumption) to be
mediating the association between socioeconomic
status and polarization of childhood caries’.
Thus, addressing such modifiable factors among
individuals and sub-groups in a population
carrying the highest burden of dental caries is
important.

Sri Lankan situation

In Sri Lanka, sequential reductions in prevalence
and severity of dental caries among children
is reported by National Oral Health Surveys
conducted in over a period of thirty years. It
could mainly be attributed to effective adaption
of population level preventive efforts such as
usage of fluoridated toothpaste which is currently
around 75% among 5-year-olds!®. Yet a small
proportion of 5-6-year-old children carry a high
disease burden indicating a non-homogenous
skewed distribution of caries''.

Significant Caries Index (SiC index) is used
in identifying individuals with the highest
prevalence of caries in each population. It is the
mean DMF/dmf (decayed, missing and filled
teeth) for the one-third of the study group with the
highest caries score and it is useful in presenting
the skewed distribution of caries'>. Even though,
SiC index for the whole Sri Lankan population
is not available, a SiC index of 7.62 (95% CI of
7.34-7.9) in comparison to a mean dmft of 3.01
(95% CI of 2.61-3.41) was observed among
5-6-year-old children in the Western province of
Sri Lanka!! clearly indicating a polarized disease
burden.

Together with uneven disease burden, higher
proportion of untreated caries is seen among
segments of the child population. To measure
the clinical consequences of untreated caries
PUFA/pufa index is used'®. This index records the
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presence of severely decayed teeth with visible
pulpal involvement (P/p), ulceration caused by
dislocated tooth fragments (U/u), fistula (F/f) and
abscess (A/a). PUFA/pufa index is calculated as
sum of teeth with these four diagnoses. Recently,
the pufa index is used particularly in low- and
middle-income countries to display the severity
of oral health neglect'®. Sri Lankan studies have
reported a pufa prevalence of 32.77% (95% CI:
32.32%- 33.22%) in Western province among
5-6-year-olds!! and a pufa prevalence of 34.2%
among rural and remote grade 1 children'>. When
used in conjunction with dmft/ DMFT index,
these indices are useful in addressing polarization
of the disease.

Oral health care delivery for children in

Sri Lanka

Oral health care for Sri Lankan children is mainly
provided by the School Dental Services. School
Dental Services in Sri Lanka started in the year
1951 as a treatment-oriented service, utilizing
School Dental Therapists (SDT) to cater to the
high treatment need of children between the
ages of 3 to 13 years. School Dental Therapists
carry out the first compulsory screening when the
child is in grade 1. Children are screened again
when they are in grades 4 and 7, except in small
schools where there are less than 200 students
in which case all students are screened. As more
than 98% of students complete their primary
education in Sri Lanka'®school based oral health
interventions during early years of schooling has
the potential to achieve a high coverage among
the child population. It is a cost-effective field
level island-wide service which has contributed
towards narrowing down social inequalities in
oral health among school children. Yet, routine
monitoring of School Dental Services revealed
an unmet need of 44% for the target group, in
terms of screening and those awaiting treatment
after screening. Screening was completed only in
64% of the children and only 56% of the children
were identified as either healthy or as having
successfully treated dental problems!’. In the
year 2015, screening was completed only in 75%
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of the total target group in 72% of the schools!.
Therefore, provision of services for the target
population remains a challenge.

There are gross deficiencies in numbers of
SDT and huge disparities in availability and
accessibility of services between districts. A
recent geo-spatial analysis of access to oral health
care revealed only 53% of the most socially
disadvantaged children to be living within 5
kilometres from a School Dental Clinic, compared
to 75% of the least disadvantaged'. Currently,
to improve the service coverage, School Dental
Therapists engage in relief duty and conduct
outreach clinics, to cover entire districts by
sharing the workload irrespective of individual
based targets. However, the conduct of outreach
clinics is sometimes hindered by inadequate
transport facilities. Furthermore, as SDT do not
provide services outside their assigned district it
does not help in reducing maldistribution between
districts.

Efforts in orientating the services towards
prevention in recent times is commendable yet,
the three-year gap between screenings undermines
preventive efforts for most vulnerable children
with the highest risk for caries. As preventive
oral health care services are exclusively provided
by the public sector, public health interventions
addressing polarized caries burden should aim
at optimizing oral health outcomes for the whole
target population while overcoming current
limitations.

Population and individual approaches to
address polarization of dental caries in
children

Even though population and individual
approaches are fundamentally different, both
are needed and complimentary to each other
for overall prevention and control of a given
disease. There are policy drawbacks of adapting
one approach exclusively?’. Another concept
known as populations at risk offered by Marc
Lalonde focuses preventive efforts on ‘the right-
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hand tail’ in the distribution of risk. It has been
widely criticized for drawbacks such as victim
blaming and not preventing individuals becoming
at risk. Rose’s population approach (1992)
is aimed at increasing the overall population
health by shifting the distribution of population
risk exposure towards a lower mean through
environmental changes. Therefore, in population
approach determinants of incidence in the
population as a whole are controlled.

Currently, population approach has also been
criticized as increasing health inequalities
due to the differential capacity throughout
the risk-exposure distribution, to transform
resources provided through population approach
interventions into health: inequality paradox?'-?2.
It may be due to life-course epidemiology,
concentration of risk factors and the concept
of fundamental causes of disease. Population
strategies may disproportionately benefit those
at lower risk.

Since Rose’s original publication on population
strategy, there is considerable increase in accuracy
in identification of high-risk individuals. Risk
identification has evolved over the years from
using a single variable into multi-component risk
approach derived using population-based data.
Furthermore, a higher yield may accrue from the
high-risk strategy than the population strategy.
At present effective medical interventions are
available for individuals with elevated risk*.
Nevertheless, temporary, palliative and down-
stream nature of high-risk approach will result in
continuous emergence of high-risk individuals.
Majority of cases of a disease coming from
a population at low or moderate risk of that
disease, and only a minority of cases coming
from the high-risk population, known as the
prevention paradox, further caveats the high-risk
approach. Therefore, many diseases call for both
approaches. Additionally, extending Lalonde’s
idea of ‘populations at risk’ by decomposing the
distribution of risk into refined and actionable
target sub-distributions through the application
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of technology, one may be able to reap public
health gains®.

Association between epigenetics and dental
caries are being increasingly researched in recent
times?%?’. Those who are socioeconomically
deprived are a particularly vulnerable group
whose risk for exposure is defined throughout
the life course and are likely that of their
forebears through epigenetic inheritance?. The
importance of incorporating knowledge on
genomics into public health practice in areas such
as health service organization and planning has
been increasingly acknowledged. Even though
genetic factors which dominate the individual
disease susceptibility explain little of population
differences in incidence?®, such advances are
encouraging in better management of polarization
of caries in children.

With high quality data and rigorous methodology
accurate caries risk assessment at the population
level and “precision dentistry” at the person level
are both desirable and achievable?. When caries
is managed through a risk assessment, the focus
is on treatment of the disease process instead
of treating the outcome of the disease, which
are cavities. Therefore, in most health systems
risk factor detection and patient categorization
according to risk, is an integral part of caries
management.

Addressing polarization of caries through the
current system

There are service accessibility issues to consider
in addressing the polarized caries burden in the
country. The availability of good health care
tends to vary inversely with the need for it in the
population known as the inverse care law>**!, This
is seen in provision of oral health care services
where health care is exposed to market forces,
which could perpetuate the polarized caries
burden. The circular on National Targets for
School Dental Services in Sri Lanka recommends
on having one School Dental Clinic and one
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School Dental Therapist per MOH area®, could
improve accessibility. Identifying locations for
setting up of new clinics in areas of greatest
deprivation and, enrolment and allocation policy
by which specific places could be allocated to
School Dental Therapist students willing to serve
in disadvantaged regions could mitigate service
accessibility issues associated with the polarized
caries burden.

Under current shortage and maldistribution of
human resources within School Dental Services
with a considerable proportion of untreated caries,
implementing a high-risk approach may further
widen oral health inequalities for some children.
Therefore, possibility of going for a skill-mix with
Community Dental Surgeons to optimize oral
health outcomes of the target population is worthy
of consideration in addressing the polarized caries
burden among children.

The ‘National Save Molar Programme’ introduced
in the year 2014, aims at preventing caries in
permanent molar teeth through application of
fissure sealants. As at present the potential of this
programme had not been harnessed due to many
inherent limitations such as lack of agreed criteria
for assessing and predicting risk to prioritize
children. If high risk children could be identified
at the first screening in grade 1, together with
application of sealants, recall periods could be
altered for early intervention and behavioural
modification, for prevention of caries depending
on the risk.

Sri Lanka at present is using risk assessment and
early detection to address non-communicable
diseases such as cancer. A risk assessment
model has been developed for early detection of
oral cancer as well*. A formal systematic risk
assessment for dental caries which is one of the
most common health problems among children
has not been attempted through the School Dental
Services.
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Identifying vulnerable children at a higher
caries risk

Caries risk assessment and prediction are
important in identifying children with a higher
risk for caries. Risk assessment helps in deciding
appropriate recall intervals and enable early
detection of caries through monitoring the disease
status. Therefore, caries could be managed by
non-invasive or minimally invasive techniques
minimizing distress for patients**. Furthermore,
caries risk assessment is cost-effective and
economically beneficial®>. Cost savings of
preventive measures are shown to be most
effective for children with the highest risk of
caries*®. However, risk assessment and prediction
has been stated as a “risky” concept®. Effective
methods for predicting caries risk are yet to be
developed, and validity of standardized caries
risk assessment systems remains limited*”. The
limited accuracy of prediction models remains a
potential barrier for managing the disease through
primary preventive measures®®. Yet, they serve as
valuable resources in dental education, facilitates
communication with patients and their families,
serve as guides for development of public health
programmes and allocation of resources among
vulnerable segments of the population®. To
increase the yield of risk prediction it could be
done among high-risk vulnerable groups making
use of indices such as SiC and pufa.

In a longitudinal study carried out in children
attending South Australian School Dental
Services for 5-15-year-olds to assess the accuracy
of caries risk assessment, a sensitivity of 0.48 and
a specificity of 0.86 was observed. It was also
noted that the accuracy was acceptable in children
who had prior caries experience at baseline
examination, while it was poor among children
with no caries experience®. A Sri Lankan study
on development of a caries risk prediction model
in 5-year-old students using backward logistic
regression, following external validation achieved
a sensitivity of 31% (95% CI: 22.1%-41.0%) and
a specificity of 87% (95% CI: 78.8% -92.9%)"!.

41

The inadequacy of using frequentists versus
Bayesian modelling approaches to derive
individual disease propensity estimates® is evident
from the low levels of sensitivities achieved. With
advances in computer technology, the principals
of data mining have been satisfactorily used
for predictive purposes. Data mining aims to
identify associations, anomalies, and statistically
significant patterns in large volumes of data.
Studies comparing prediction models constructed
by logistic regression, neural network and decision
analysis concluded that prediction performance
of neural network approach or decision analysis
to be better than logistic regression model. As
the distribution of dental caries is skewed, the
inability to develop precise prediction models
using all the data is noted. Therefore, balancing
techniques are being used to obtain more
appropriate and robust models*’. Thus, the search
for newer methods of data analysis for disease
prediction continues. In the Sri Lankan context
with the upgrading of management information
systems in the health sector, and the increased
availability of individual and population level
data, there is potential for making use of such
techniques for better outcomes in preventing
childhood caries.

Conclusion

Directing resources from the orally healthy
children towards those who are high-risk and
vulnerable together with early intervention,
could reduce overall disease burden, future
treatment costs and improve quality of life of
children. Drawbacks of confining all efforts on
vulnerable high-risk individuals are relative
imprecision in identifying them, late, unexpected
and often severe first manifestations of disease
and missing ‘not-yet-at-high-risk’ individuals
entirely. Another problem with this approach is
that the appropriate level of some interventions
may well be for the whole of society rather
than targeting at certain children. Therefore,
careful planning and monitoring of public health
interventions is needed. Planning interventions
to optimize the impact on children’s oral health
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with available resources, involves decision
making and problem solving. Operational
research techniques such as simulation could be
used in a risk-free environment to visualize and
analyse issues arising in practical implementation
of interventions. Different thresholds for risk
categorization, how screening coverage and
treatment completion could be increased with a
skill-mix, cost effectiveness and disease prognosis
of different preventive interventions targeted at
different segments of the population are some
of the aspects which could be simulated and
considered to be implemented if found favourable
in addressing the polarized caries burden.
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An exploration of factors associated with job satisfaction among dental
surgeons - a critical review guided by content analysis

AADC Dias, DS Brennan

Abstract

Introduction: Job satisfaction can be considered
as an individual’s general attitude toward his or
her job and is associated with both organizational
performance and individual productivity. In
the health care sector, job satisfaction among
health personnel is also correlated with patient
satisfaction and the quality of services. Dentistry
has been identified as a stressful occupation in
several global studies.

Objective: To investigate whether recent research
on job satisfaction among dental surgeons
have addressed the factors in recognized job
satisfaction theories adequately and provide
suggestions for future job satisfaction studies.

Material and Methods: We reviewed articles
on factors and determinants of job satisfaction
among dental surgeons. Google Scholar, PubMed,
Scopus, and Wiley online library were searched
for articles on job satisfaction of dentists. The
search was limited to articles published in
the English language and since 2010. Factors
associated with job satisfaction were identified
and recorded using content analysis. Study
instruments of the studies were also reviewed to
further clarification of factors when needed and
then recorded factors were classified.

Results: A total of 38 articles were screened and
15 articles were selected for the review. Socio-

demographical features were the most explored
factor (n=14) followed by salary, mode of finance,
financial security (n=11) and workload, nature
of work, delivery of care, personal time (n=11).
Experienced Psychological meaningfulness
(n=1), Emotional exhaustion (n=1) and work
fulfilment, achievements (n=1) policies (n=1)
were least explored factors.

Conclusion: Socio-demographic features were
the most explored factor and dispositional
approach including personality traits was
not explored in recent research involving job
satisfaction among dental surgeons.

Keywords: Job Satisfaction, Dental Surgeons,
Content analysis

Introduction

Job satisfaction is a complex and dynamic
concept. In general terms, job satisfaction can
be defined as an individual’s general attitude
toward his or her job. Studies have mainly
focused on job satisfaction as an important
component of organizational climate and its
relation to organizational performance and
individual outcomes. Locke 1976 ! described job
satisfaction as a pleasurable or positive emotional
state resulting from the appraisal of one’s job or
job expectation.

Several types of theories on human motivation
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and job satisfaction can be found in the
global literature representing physical, social,
economical, and psychological aspects 2. Content
theories are based on people’s needs and their
contribution to performance®. As an alternative
to content theory, process theories describe the
relationship in dynamic variables that make
up motivation within individuals and direct to
desired behaviour®. The dispositional approach on
job satisfaction suggests that people have innate
dispositions that can have tendencies toward a
certain level of satisfaction, regardless of one’s
job*. The Job Characteristics Model (JCM)
introduced by Hackman and Oldham describes
the association of job satisfaction with an
encouraging work environment and intrinsically
motivating characteristics “.

The level of job satisfaction is related to important
features in organizations such as retention
of employees, rate of turnover, emotionally
exhausting, and finally to the quality of service.
Moreover, the health workforce has been listed as
one of the six pillars in the health system by the
World Health Organization (WHO)?. Although
every health care profession contains a certain
extent of stress, some occupations are more
stressful, including the occupation of dentistry®.

Exploring factors and determinants representing
many areas across the social, physical,
psychological dimensions in job satisfaction
of dental surgeons would suggest better
interventions to increase job satisfaction and
customer satisfaction. Therefore, the objective
of the present study is to investigate whether
recent research on job satisfaction among dental
surgeons have addressed the factors in recognized
job satisfaction theories adequately.

Material and Methods

This study reviewed the articles related to factors,
and determinants of job satisfaction among dental
surgeons. Electronic searches were carried out
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in four different databases of Google Scholar,
PubMed, Scopus, and Wiley online library.
Combined keywords including job satisfaction,
dental surgeons, determinants, associated factors
were used for the literature search, and articles
which did not contain the keywords in their title
or abstract were excluded. A search was carried
out for articles published in the English language.
As job satisfaction is a highly dynamic area,
research conducted between 2010 to 2020, were
only considered. Duplicate articles were removed.
Studies that mainly measured different outcomes
other than job satisfaction (job performances, job
engagement) were also removed. Information
such as authors, the topic of the study, the country
where the study was undertaken and the year of
publication of selected articles were recorded.
While careful reviewing of full articles, associated
factors of job satisfaction were identified
and recorded using content analysis. Study
instruments of the studies were also reviewed
to further clarification of factors when needed.
Representation of associated factors was analysed
using content tables and word cloud software, a
widely using tool to generate word pictures in
content analysis.

Results

Figure 1 shows a flowchart of the study selection.
From the electronic searches with the keywords,
38 potential articles were found after reading of
abstracts. Six duplicate articles were found, and
full texts were not found in 2 selected abstracts.
Seven articles were published before 2010
and 4 articles were involved other oral health
care workers such as hygienists and therapists
with dental surgeons. Therefore, those articles
were excluded from the review. Four articles
were not considered as they have measured
different outcomes than job satisfaction. With
the application of exclusion criteria, a total of 23
articles were excluded and 15 articles were finally
selected for the critical review.
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Articles identified through database
searching (n=38)

v

\ 4

Articles after duplicates removed

(n=32)

Duplicates (n=6)

| .

Articles selected for the review (n=15)

Figure 1. Flow diagram of selection of articles for review

As described in materials and methods, selected
articles were analysed with regard to basic factors

such as author and year, country, topic, and

Articles excluded with
Other reasons (n=17)

associated factors of job satisfaction. Findings
were summarized in Table 1.

Table 1. Factors associated with job satisfaction of dental surgeons
Author, Year Country Topic Associated factors
Bergstrom K et | Sweden Overall job satisfaction among Socio-demographical, Workload, Work
al.,201°7 Denmark dentists in Sweden and Denmark: | fulfillment (achievement), practice size
A comparative study, measuring (environment), working experience, type
positive aspects of work of practice.
Luzzi L and Australia Job satisfaction of the oral health | Socio-demographical, Autonomy,
Spencer AJ, labour force in Australia Relationships, Personal time (Workload)
20118 Salary, Resources, Administrative
Responsibilities, Working speciality, Type
of practice.
GoetzK et al., Germany The impact of intrinsic and Socio-demographical, Income, Workload,
2019 extrinsic factors on the job working environment, Recognition,
satisfaction of dentists Relationships, Opportunities to use
abilities, Freedom of working methods.
Fahim A, 2013 | Egypt Predictors of job satisfaction Socio- demographical, patient
among practicing dentists at relationships, Delivery of Care, Personal
hospitals in Suez Canal Area, time, Professional time, Income, Staff
Egypt. cooperation (relationships).
Sudhakar et al., | India Career satisfaction among dental | Socio- demographical, Income, Staff
20151 practitioners in Srikakulam, India. | relationships, Professional relations,
Professional time.
Balasubramanian | Australia Job satisfaction among ‘migrant Socio- demographical. Type of practice,
etal., 2016" dentists’ in Australia: implications | Workload, Location of practice,

for dentist migration and
workforce policy.
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Aljanakh M, SaudiArabia | Job satisfaction among Saudi Socio- demographical, Quality of Care,

20173 public sector dentists in Hail Professional development, Patients
region relationships, Personal time ( Workload),

Staff performances.

Cui et al., 2017 | China Satisfaction among early and mid- | Socio- demographical, Professional and
career dentists in a metropolitan patient relationships, Income, Professional
dental hospital in China. time and Personal time (workload),

Recognition, Delivery of care.
Murariu et al., Romania Job satisfaction among Romanian | Socio- demographical, Income, Financial
2017% dental surgeons. security, Career development, Personal
time (workload), Pleasant atmosphere
(working environment) Relationships with
co-workers and patients. Autonomy

Paul et al., India Impact of work environment on Socio- demographical, Workload,

201716 job satisfaction of dentists with Recognition, Salary, CPD (career
respect to demographics development), Working environment

(equipment, occupational risks,
ventilation,) Working condition (Training,
leaves)

Sasso et al., USA Practice settings and dentists’ job | Socio- demographical, Salary, Workload,

2017 satisfaction Clinical autonomy, Career development,

Chevalier ef al., | France Beyond working conditions, Salary, Workplace ergonomics,

20818 psychosocial predictors of job Perceived Organizational Support/POS
satisfaction, and work engagement | (Recognitions from the organization)
among French dentists and dental | Psychological meaningfulness
assistants

Kobza J et al., Poland Job satisfaction and its related Socio- demographical, Working hours

2018% factors among dentists: A cross- (Workload), Practice location, Form of
sectional study. financing, Policy, Resources.

Fajer et al., UAE Job Satisfaction of U.A.E. Dental | Socio- demographical, Working

2019% Practitioners environment, Income, Autonomy, Career

development, Workload, Relationships.

Matjila et al., South Assessment of job satisfaction Socio- demographical, Income,

201%21 Africa among dental surgeons working in | Professional and Personal time

different settings in the Tshwane
metro.

(workload), Relationships, Delivery of
care.

Content analysis of the findings was categorized
according to associate factors in job satisfaction

Table 2. Frequency of representation of identified factors

and indicated in Table 2. The number of articles
was counted under each factor.

Factors

Number of articles (n)

Socio -demographical

Salary, Income, mode of financing, financial security

Workload, personal time, delivery of care, nature of work

14
11
11

Career development, professional development, professional time and relationships

Relationships
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Working environment, working condition, type of practice, location of practice

Autonomy, Freedom of working method
Recognition

Resources

Policies

Experienced Psychological meaningfulness
Emotional exhaustion

Work fulfillment, Achievements

—_— = = = N W

Figure 2 shows the representation of each factor in
a word picture which provides an understanding
of content analysis at a glance. The font size of

each word shows the frequency of representation
of the associated factor.

Experienced Ps

Recognition
Career development
Working environment
Weorkload .
Sociodemaogra phlcal
Salaryr

Relationships

Autonomy
Resources

gical

meaningfulness

Figure 2. Factors associated with job satisfaction of dental surgeons in a word picture

Discussion

This article was based on reviewing the existing
literature on associated factors of job satisfaction
among dental surgeons. Application of inclusion
and exclusion criteria was carried out to ensure
the appropriateness of the selected articles and
then enhancing of the validity and scientific
rigor of study?’. Regarding the theoretical
background for job satisfaction, several types
of theories can be found in the global literature
representing physical, social, economic, and
psychological aspects. Content theories of
motivation are based on people’s needs and
their contribution to performance. Maslow’s
needs hierarchy theory, Alderfer’s ERG theory,
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Herzberg’s two factors theory are prominent
content theories®>. Achievement, recognition,
work itself, responsibilities, advancement are
common motivational factors in Herzberg’s two-
factor theory which are similar to higher levels of
Maslow’s needs hierarchy theory such as esteem,
self-actualization. Further, company policy,
supervision, relationship, working condition and
salary are similar to the lower level of Maslow’s
hierarchy of needs such as physiological, security,
and social needs 2. The aforementioned factors
have been identified as prerequisites for job
satisfaction by relevant theories.

All the studies in this review, except Chevalier et
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al.,'® found an association between job satisfaction
and socio-demographical characteristics.
Exploring the association of job satisfaction
with socio-demographical features provides an
understanding of how it changes with different
socio-demographical levels. The amount of
assigned work or working time reflects the
workload and it is related with personal time,
physical and mental wellbeing of employees and
these features were found in 11studies. Nature
and content of work itself have been identified
as an external factor in the Herzberg theory
22 and working experience in process theory
2, Autonomy in the workplace refers to how
much freedom employees have while decision
making, working, and have described in relation
to job satisfaction of dental surgeons in 5 studies.
Autonomy has been identified as an intrinsic
factor for job satisfaction by Herzberg®.

The Job Characteristics Model (JCM) introduced
by Hackman and Oldham 1976 describes the
association of job satisfaction with an encouraging
work environment and intrinsically motivating
characteristics®. Chevalier et al.,'® found an
association of job satisfaction of dental surgeons
with experienced psychological meaningfulness,
a psychological state described in the JCM.
Workplace relationships with colleagues and
patients were found in 8 studies. The relationship
is an integral factor in all the content theories in
job satisfaction®?. In addition to that, Vroom’s
(Victor H. Vroom in 1964) expectancy theory,
a process theory in workers’ motivation and job
satisfaction has also identified relationships in
working settings in relation to perceived trust and
support 2. Salary or income has been identified
as a prominent determinant in job satisfaction in
many content and process theories >?*. Eleven
studies have found associations between level
of income and job satisfaction among dental
surgeons. Working environment and condition
may include several related areas such as physical
environment, location, and type of practice. In
this review 7 studies found satisfaction on the
working environment. All the content theories
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in job satisfaction had identified achievements
and recognition as associated factors on job
satisfaction and 4 studies in this review found
this theoretical association.

In addition to that career or professional
development and related policies which had
explored in several studies in job satisfaction of
dental surgeons supported with the theoretical
background of many job satisfaction theories
223 Apart from the theories mentioned above on
job satisfaction, the dispositional approach in
job satisfaction suggests that people have innate
dispositions that can have tendencies toward a
certain level of satisfaction, regardless of one’s
job 3. Expanding literature has given general
support to the argument that job satisfaction
is dispositionally-based and closely related to
personality . Although, studies in this review
did not reveal the association of personality
factors with job satisfaction of dental surgeons,
many studies conducted with the general
population 2° and other related professions had
found the association of job satisfaction with
psychological factors including personality traits.

Conclusion:

Job satisfaction is a key determinant in
organizational culture and productivity. Several
theories were found in relation to job satisfaction
in global literature. Various factors in many job
satisfaction theories were found within recent
studies of dental surgeons except the personality
traits. Therefore, it can be recommended to
conduct further research on job satisfaction
among dental surgeons exploring association
with the dispositional approach which includes
personality traits.
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