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The COVID-19 pandemic has significantly affected the training of dental

students and the impact can be felt not just by the students, but patients seen

at dental school operated clinics. We used the modified-Delphi method to

investigate the response from deans of all Malaysian dental schools on the

impact of COVID-19, and to solicit their views on policy recommendations

to sustain quality dental education during and beyond the infectious disease

outbreak. Our analysis revealed that all dental deans are in agreement with

strong consensus to 10 out of fifteen items listed to be the challenges they

faced due to the COVID-19 pandemic particularly these three items: “Patients

under care of students experienced interrupted dental treatment which

increases their risk of having their dental and overall wellbeing affected”;

“Increased clinical budget for daily operations of Students’ clinics to cater

for extra PPE and related expenses,” and; “The Students’ ability to meet

clinical requirements for safe and competent practice.” All deans agreed

with a strong consensus to the policy statements formulated based on

the WHO’s Six Building Blocks to sustain quality dental education. In view

of the results, we further discussed the importance of acknowledging that

university-led dental clinics as an important part of the national healthcare

system. Hence, we proposed that dental education need to have clear policies

on having adequate number of trained staff, sufficient funds, information,

supplies, transport, communications and overall guidance, and direction to

function. Having a National Dental Education Policy that addresses the unique

challenges identified in this study will serve as a monumental cornerstone to

sustain quality dental education during times of calamity.
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Introduction

The COVID-19 pandemic, resulting from severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has caused
widespread infections with extreme consequences. The outbreak
received global attention in December 2019 and was recognized
as a pandemic of major public health concern by the World
Health organization (WHO) on the 11th of March 2020 (WHO,
2020). Sadly, even after more than 2 years and despite the
uptake of vaccination in most countries, the pandemic is not
yet showing any sign of being contained soon. The appearance
of new variants which cause the infected individuals to exhibit
a spectrum of diverse reactions and symptoms severity adds to
the challenge for policy-makers to optimize the use of resources
in mitigating the disease (Boehm et al., 2021; Araf et al., 2022;
Mistry et al., 2022).

The main transmission of SARS-CoV-2 virus among
individuals is through respiratory droplet and direct contact
with the individual with positive COVID-19. Social distancing is
almost impossible in dentistry and with high amounts of aerosol
generated during dental procedures, dental practitioners are at
high risk of contracting or transmitting COVID-19 (Izzetti et al.,
2020). There is a high COVID-19 inhalation transmission risk
on execution of dental procedures with usage of handpieces, that
causes aerosolization of the blood, saliva and bodily secretions
(Meng et al., 2020).

Due to COVID-19, universities had adapted their
curriculum delivery by moving teaching and learning activities
to online platforms (Kerkstra et al., 2022). However, dental
schools are not only educational and research institutions
but also small hospitals and operational entities with high
infrastructural and operational costs. They make an important
contribution to the health and wellbeing of the population
providing oral health care services. As such, unlike other
courses, the dental curriculum requires students to undergo
clinical training face to face, and this component of their
teaching and learning had been interrupted during the early
onset of the pandemic due to the high risk of virus transmission
during clinical encounters. During the early phase, it should be
noted that that the enhanced clinical protocol for cross infection
control was not yet available, and neither was COVID-19
vaccination and self-test kits. Moreover, during the COVID-19
pandemic, series of Movement Control Orders (MCO) were
imposed in Malaysia affecting parts or all of the country
depending on the severity of the situation. These orders include
instructions to close universities or only online teaching and
learning were allowed, causing major disruptions to the clinical
training (Ross, 2021).

For dental school administrators in Malaysia, it has been
necessary to modify some aspects of the cross-infection
control protocols and to make adaptations to the guidelines’
recommendations provided by the Ministry of Health (Oral
Health Division Ministry of Health Malaysia, 2020a,b) for use

at Students’ clinics. This is important so that clinical training of
dental students may be resumed albeit conducted in the light
of the “new norms.” New norms such as reduced hours each
student spends in clinical sessions and low patient attendance
due to enhanced clinical protocols, movement control order
and fear of dental clinic exposure will have an impact on
the clinical competency of graduating dentists because these
students will see fewer patients. Many dental schools had
to resort to delaying graduation by prolonging the academic
semesters to ensure that students are safe and competent to
practice. Studying the response of dental school administrators
provides decision-makers with an insight on what are the
challenges faced by dental schools to sustain quality dental
education and to provide safe dental services for the public
served by university dental clinics. The aim of this study was
to investigate how the COVID-19 pandemic has impacted the
Malaysian dental schools, and to solicit the views on policy
recommendations to sustain quality dental education during
and beyond the infectious disease outbreak from the leaders of
the Malaysian dental schools.

Materials and methods

Study design

This is a nation-wide, cross-sectional study involving dental
school deans which employed an online modified two-rounds
Delphi survey method of data collection (Waggoner et al., 2016;
Jünger et al., 2017). We modified the survey by asking the
participants to rate their agreement on the pandemic-related
issues impacting dental education synthesized from published
literatures, instead of making the questions open-ended. We
provided space for participants to state any other issues or
comments if they had additional concerns.

Sample

There are thirteen dental schools in Malaysia comprising six
from the public sector and seven from the private sector. In view
of their capacity as leaders of dental schools, we invited all deans
to participate in this study.

Study instrument

We developed the questionnaire consisting of two parts.
Part A (Table 1) consists of statements related to the impacts
of the COVID-10 pandemic on various aspects of dental
schools. We started the literature search by searching Google
Scholar and PubMed using the keywords “dental/dentistry,”
“school/university/faculty/academia/students,” and “Corona-
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TABLE 1 Impact statement of COVID-19 on dental undergraduate training.

The COVID-19 pandemic has

Teaching and learning (theory/clinical
training/patient care)

T1 Affected the Students’ ability to meet clinical requirements for safe and competent practice

T2 Caused the lecturers to be unprepared or less prepared to deliver effective online teaching to accommodate the need to
conduct emergency remote teaching

T3 Caused some concern over the possibility of Students’ cheating when examinations are conducted using online platform

T4 Caused patients under care of students to experience interrupted dental treatment which increases their risk of having
their dental and overall wellbeing affected (by the postponement of dental care).

T5 Caused the faculty difficulties to accommodate adequate space for physical distancing during learning sessions in
lecture halls, seminar rooms, clinics and laboratories.

T6 Caused difficulty to contain spread of aerosol in multi-cubicle layouts in Students’ clinics

T7 Caused interruptions to classes because of unstable internet connection that does not facilitate online teaching and
learning sufficiently.

T8 Caused interruptions to classes because there is inadequate ICTa equipment at the faculty to facilitate online teaching
and learning sufficiently

T9 Caused the need to increase clinical budget for daily operations of Students’ clinics to cater for extra PPEb and related
expenses

T10 Caused the need to allocate adequate budget for the renovation of building or learning space to accommodate infection
control COVID-19 SOPc (e.g., physical distancing, need for more open spaces, need to isolate clinical work spaces).

T11 Caused disruptions in scheduling and planning of teaching and learning sessions because of the changing
guidelines/regulations/SOPs at national level (MKNd/KKMe etc.)

Psychology/Emotion P1 Caused students to be afraid and anxious about the probability of getting infected during clinical sessions and infecting
friends and families.

P2 Caused the students to feel socially isolated due to the need for distancing and limiting (physical) social activities

P3 Caused the students to lose their motivation in learning because of less interaction with lecturers/friends during online
classes

P4 Caused anxiety among the clinical support staff because of the need to adapt to new norms in the clinics

aInformation and Communication Technology, bPersonal Protective Equipment, cStandard operating procedure, dMajlis Keselamatan Negara (National Security Council), eKementerian
Kesihatan Malaysia (Ministry of Health Malaysia).

virus/Covid-19/Covid19/Sars-cov-2” for articles published up
till 30th November 2020. A total of 143 articles was found.
For each manuscript, preliminary relevance to the study scope
was determined by its title. If the content seemed related to
Covid-19 and dental education from the title, we obtained its
full reference, including author, year, title, and abstract, for
further evaluation.

After initial screening of the titles, a total of 47 studies
were deemed relevant and we obtained the full-text article
for quality assessment. We included studies that analyzed the
impacts and challenges of Covid-19 to dental undergraduate
educations. Whereas articles that were not original, study
on other viruses or not related to dentistry were excluded.
A total of seven studies were excluded after careful review: two
were excluded because they did not focus on undergraduate
education; three were excluded for the following reasons: not
about dental education, a personal opinion and was not Covid-
19 related. Overall, forty studies from the initial search were
included for extraction of themes to be used in developing
the questionnaire.

The final questionnaire used in Part A had a total of
fifteen statements related to impacts of COVID-19 on dental
education and training in the dental school’s environment. The
respondents were required to rank the impact level of each

statement based on their opinions on a 5-point Likert scale
ranging from “minimal” to “severe.”

Part B (Table 2) consists of six policy recommendation
statements based on the WHO Health Systems Framework:
Six Building Blocks (WHO, 2007) where the respondents were
required to rank their agreement on each statement on a 5-point
Likert scale ranging from “strongly disagree” to “strongly agree.”

We prepared the questionnaire form to be used as an
online form and pre-tested it on eight senior clinical academics.
The feedback from the pre-test was used to improve the
clarity, ease of making responses, and the overall format of
the questionnaire.

Data collection

We emailed the invitation to all deans of the thirteen dental
schools across Malaysia. The invitation letter was accompanied
by details of the study and an informed consent form for the
deans to fill up if they agree to participate in the study. In the
first round of the Delphi survey, participants would indicate
their scores on each statement formulated for both Parts A
and B, based on the Likert scales via the pre-tested online
questionnaire. They submitted the answers within 4 weeks upon
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TABLE 2 Policy recommendation statements.

There must be a policy to ensure WHO six building
blocks

1 The delivery of effective, safe, and quality dental
services to patients, when and where needed, with
minimum waste of resources.

Service delivery

2 That there are sufficient academic staff, as well as
administrative and clinical support staff, fairly
distributed; and that they are competent,
responsive, productive, and protected.

Health workforce

3 That a Dental Health Information System is in
place to enable the production, analysis,
dissemination and use of reliable and timely
information on health determinants, health system
performance and oral/general health status.

Health information
systems

4 Clinical teaching and dental services are provided
essential materials of assured quality, safety,
efficacy and cost-effectiveness, and their
scientifically sound and cost-effective use.

Access to essential
materials and supplies

5 That there are adequate funds for the operations of
clinical dental training and to provide essential
dental services to patients.

Financing

6 Strategic policy frameworks exist and are
combined with effective oversight, coalition
building, regulation, attention to system-design,
and accountability.

Leadership/Governance

receiving the online questionnaire. Qualitative comments were
collected for each statement and analysis of the comments was
done by the research team. Any new issues suggested by the
participants in Round One would be carried forward to Round
Two. The researchers then summarized these scores and used
them to formulate the second round of the Delphi survey.

In the second round, each participant was given the median
group score of each of the statement which they had earlier
ranked, alongside their own score. They were asked if they
wished to change their score or keep their original score. The
deans were also given the opportunity to add comments to
their responses. The second round of the data collection was
completed within 2 weeks.

The anonymity of the participants was maintained in both
rounds. The participants involved only had the access to their
own answers and the group’s median score from the first round.
Only the researchers had the access to each participant’s answers
and personal details.

Data analysis

Responses from the online form were exported to Microsoft
Excel, and descriptive statistics were reported using the median
Likert scores, and consensus score (%) for each item. The
response for Likert Scale of 3–5 was counted as agreement to the
statement and the percentage of agreement for each statement
was calculated. Consensus was defined a priori as weak (less than

65% agreement), moderate (65–79% agreement), and strong
(80% or more agreement) (Engelman et al., 2018).

Results

Twelve deans out of thirteen dental schools participated in
both rounds of the modified Delphi survey (92.3% response
rate), out of which five were public and seven were privately
funded dental schools. Table 3 summarizes the round one
and round two survey results of the deans’ consensus on
the impact and challenges of the COVID-19 pandemic on
dental education.

The percentage of consensus for seven items increased while
one item saw a slight decrease in the percentage of consensus
at the second round of the survey. Overall, the deans agreed
with strong consensus to 10 out of fifteen items listed to be
the challenges they faced due to the COVID-19 pandemic. The
only item that had a median score of less than 3 denoting
disagreement of the item being a challenge was regarding
COVID-19 causing interruptions to classes due to inadequate
ICT equipment at the faculty to facilitate online teaching and
learning sufficiently. However, the consensus among the deans
was weak for this item (50.0%).

There is also a notable difference in the strength of
consensus for the items listed between public and private
dental school deans where the public dental school deans
reached strong consensus for thirteen items compared to eight
items among the private dental school deans. Nevertheless,
all deans unanimously agreed with high median scores for
these three statements: (T4) The COVID-19 pandemic has
caused the patients under care of students to experience
interrupted dental treatment which increases their risk of
having their dental and overall wellbeing affected (by the
postponement of dental care); (T10) The COVID-19 pandemic
has caused the need to increase clinical budget for daily
operations of Students’ clinics to cater for extra PPE and related
expenses, and; (T1) The COVID-19 pandemic has affected the
students’ ability to meet clinical requirements for safe and
competent practice.

Table 4 summarizes the deans’ agreement on items related
to policies needed for dental education for round one and
round two of the survey. The median score for all statements
was between 4.5 and 5 with strong level of consensus. No
change of opinion was noted between round two and round one
for this section.

Some deans also took the opportunity to add comments
with regards to the challenges faced and policies needed to
counter the impact brought by COVID-19 on the country’s
dental education. All comments provided by the deans were
scrutinized and found to be emphasizing the existing statements
and so they were not added as new issues in the second
round of the survey.
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TABLE 3 Consensus on impacts of COVID-19 pandemic on dental education.

Statement Round Total (n = 12) Public (n = 5) Private (n = 7)

Median score (1–5) Consensus Median score (1–5) Consensus Median score (1–5) Consensus

% Strength % Strength % Strength

T1 1 4.0 100.0 Strong 4.0 100.0 Strong 4.0 100.0 Strong

2 4.0 100.0 Strong 4.0 100.0 Strong 4.0 100.0 Strong

T2 1 3.0 58.3 Weak 3.0 80.0 Strong 2.0 42.9 Weak

2 3.0 66.7 Moderatea 3.0 80.0 Strong 3.0 57.1 Weaka

T3 1 3.5 66.7 Moderate 4.0 60.0 Weak 3.0 71.4 Moderate

2 3.5 75.0 Moderatea 4.0 60.0 Weak 3.0 85.7 Stronga

T4 1 4.5 100.0 Strong 4.0 100.0 Strong 5.0 100.0 Strong

2 5.0 100.0 Strong 4.0 100.0 Strong 5.0 100.0 Strong

T5 1 3.5 91.7 Strong 4.0 100.0 Strong 3.0 85.7 Strong

2 3.0 100.0 Stronga 4.0 100.0 Strong 3.0 100.0 Stronga

T6 1 4.0 91.7 Strong 4.0 100.0 Strong 5.0 85.7 Strong

2 4.0 83.3 Strongb 4.0 100.0 Strong 4.0 71.4 Moderateb

T7 1 3.0 75.0 Moderate 3.0 100.0 Strong 3.0 57.1 Weak

2 3.0 83.3 Stronga 3.0 100.0 Strong 3.0 71.4 Moderatea

T8 1 2.5 50.0 Weak 3.0 60.0 Weak 2.0 42.9 Weak

2 2.5 50.0 Weak 3.0 60.0 Weak 2.0 42.9 Weak

T9 1 4.5 91.7 Strong 5.0 100.0 Strong 4.0 85.7 Strong

2 4.0 91.7 Strong 5.0 100.0 Strong 4.0 85.7 Strong

T10 1 4.0 91.7 Strong 5.0 100.0 Strong 3.0 85.7 Strong

2 4.0 100.0 Stronga 5.0 100.0 Strong 3.0 100.0 Stronga

T11 1 4.5 91.7 Strong 4.0 100.0 Strong 5.0 85.7 Strong

2 4.0 91.7 Strong 4.0 100.0 Strong 4.0 85.7 Strong

P1 1 3.0 66.7 Moderate 4.0 100.0 Strong 2.0 42.9 Weak

2 3.0 66.7 Moderate 4.0 100.0 Strong 2.0 42.9 Weak

P2 1 3.0 66.7 Moderate 3.0 80.0 Strong 3.0 57.1 Weak

2 3.0 75.0 Moderatea 3.0 100.0 Stronga 3.0 57.1 Weak

P3 1 3.0 75.0 Moderate 3.0 80.0 Strong 3.0 71.4 Moderate

2 3.0 83.3 Stronga 3.0 80.0 Strong 3.0 85.7 Stronga

P4 1 3.0 83.3 Strong 4.0 100.0 Strong 3.0 71.4 Moderate

2 3.0 83.3 Strong 4.0 100.0 Strong 3.0 71.4 Moderate

aIncrease in percentage of consensus, bDecrease in percentage of consensus, Bold denotes increase in level of consensus strength.

“Emotional support for the students and staff during this
challenging time.” Dean-2

“Policy on the need for all dental clinics including private to
employ officially trained clinical support staffs.” Dean-5

“The decision to close down operations of colleges and
universities should be done with pragmatic approach, keeping
a distinction between health professional institution and other
programs. The actual impact of this year’s policy of MCO
(Movement Control Order) will be borne by the future cohorts

of students who are in their junior years and have not had the
required clinical exposure thus leading to extension of their
training. Also, a more flexi policy in terms of staff numbers,
SLT management, regulating MCE/ECE (Minimum Clinical
Exposure/Expected Clinical Exposure) etc. should be allowed
for dental institutions for the next 2–3 years because the
covid-19 pandemic impact has manifold ramification in the
years ahead. This should be borne in mind especially when
accreditation assessment.” Dean-6

“Relook into the Malaysian: expatriate staff ratio as it is very
challenging to get clinicians in few regions of the country.”
Dean-9
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TABLE 4 Consensus on dental education policy statements to sustain safe and effective delivery of the curriculum based on the WHO Six
Building Blocks.

Statement Round Total (n = 12) Public dental school (n = 5) Private dental school (n = 7)

Median score (1–5) Consensus Median score (1–5) Consensus Median score (1–5) Consensus

% Strength % Strength % Strength

1 1 5.0 100.0 Strong 5.0 100.0 Strong 5.0 100.0 Strong

2 5.0 100.0 Strong 5.0 100.0 Strong 5.0 100.0 Strong

2 1 5.0 91.7 Strong 5.0 100.0 Strong 5.0 85.7 Strong

2 5.0 91.7 Strong 5.0 100.0 Strong 5.0 85.7 Strong

3 1 4.5 100.0 Strong 5.0 100.0 Strong 4.0 100.0 Strong

2 4.5 100.0 Strong 5.0 100.0 Strong 4.0 100.0 Strong

4 1 5.0 100.0 Strong 5.0 100.0 Strong 5.0 100.0 Strong

2 5.0 100.0 Strong 5.0 100.0 Strong 5.0 100.0 Strong

5 1 5.0 100.0 Strong 5.0 100.0 Strong 5.0 100.0 Strong

2 5.0 100.0 Strong 5.0 100.0 Strong 5.0 100.0 Strong

6 1 5.0 100.0 Strong 5.0 100.0 Strong 5.0 100.0 Strong

2 5.0 100.0 Strong 5.0 100.0 Strong 5.0 100.0 Strong

“In making demands to ensure quality and quantity, any
policy created should be an equitable and fair one able to be
met by both public and private universities. It is unfair to
expect every single equipment in a private university must
equate to public universities more so if the university is
still young and groping. However, academic staff ’s quality
should not be compromised but again a fairer system
should be discussed. Imposition of policies based on a so-
called benchmark university will not help a young and new
institution.” Dean-11

“Additionally, the uncontrolled increase in the price of these
PPE, availability and excessive use and additionally PPE
required due to enhanced infection control protocol, made the
budgeting very challenging.” Dean-9

Discussion

Our study employed the modified Delphi method which is
in line with the recommendations of past studies (Waggoner
et al., 2016; Jünger et al., 2017). The Delphi technique was
developed in the 1950s by The Rand Corporation scientists
and has become increasingly used as a method for developing
consensual guidance on best practice. Instead of starting the
round with an open-ended questionnaire, our first round
was modified by asking the participants to rank items
synthesized from published literature. This modification was
implemented to ensure a solid grounding in the existing
evidence regarding the issue discussed. Additionally, the

strength of the modified Delphi technique used lies in the
anonymity of the participants as well as controlled feedback that
is believed to reduce the effect of bias due to group interaction
(Custer et al., 1999).

The main issue with dental education and training
is that university-led dental clinics are rarely seen as
core to the national healthcare system because of the
widespread perception that universities are for teaching
and research only. Unless one has received treatment
at a university dental clinic, most people are unaware
that the bulk of the dental services at these clinics are
provided by dental students. These existing shortcomings
are further magnified by the restrictions imposed because
of the pandemic. In dental school settings, dental faculty
administrators have opted to make adaptations to the COVID-
19 guidelines recommendation that were originally developed
by the Ministry of Health for use at the various public
and private sector dental clinics during and potentially
beyond the pandemic.

Due to the different physical set-up of dental school
clinics and the nature of patient flow in the clinical
training environment, some of the measures in the original
guidelines are not implementable. Furthermore, these
adaptations would vary according to the unique dental
school settings and geographical locations that may be
affected by local authorities standard operating procedures.
The adaptations of the original guidelines and ongoing
uncertainties about the containment of the COVID-19
pandemic raises a concern whether dental students are able
to continue their training to be safe and competent dentists.
Subsequently, will universities be able to provide adequate
resources to sustain safe and quality dental education and
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training amidst the uncertainties of this malicious disease
outbreak?

Challenges and impact of COVID-19
on dental education

COVID-19 pandemic in Malaysia has caused interruptions
to higher education from the first MCO issued. This had
resulted in disruptions to teaching and learning activities
of dental students as agreed unanimously by the deans
of Malaysian dental school from this study and confirms
that Malaysian dental schools experienced similar challenges
reported worldwide (Gurgel et al., 2020; Peres et al., 2020; Quinn
et al., 2020; Wang et al., 2021) such as limitation of face-to-face
teaching and learning activities, and disrupted clinical training.
Due to the limitation of face-to-face classes, all universities
have adapted to the emergency remote teaching. However, not
all components could be delivered via this method (Elangovan
et al., 2020; Saeed et al., 2020).

In Malaysia, dental graduates are deemed as competent to
fully register and serve as dentists with the Ministry of Health
upon graduation as opposed to their medical counterpart who
need to undergo houseman-ship for a minimum of 2 years.
It is therefore imperative for all dental schools to ensure their
graduating students have achieved the required competencies
to serve as dentists independently. And this requires face to
face clinical training. Another problem with remote teaching
is it deepens the issue with inequalities where students from
the lower socio-economic background were reported to have
difficulties accessing remote lessons (Hill and Lawton, 2018;
Zilka et al., 2021).

It is clear from our findings that the COVID-19 has
impacted the training of dental students in Malaysia. Other
surveys addressing the Malaysian dental students also reported
similar sentiments (Lestari et al., 2022; Pandarathodiyil et al.,
2022). Disrupted clinical training leads not just the difficulty in
ensuring graduate competencies, it also affects the psychological
and emotional state of the students, and leads to another
major concern which was the disruption of continuity of care
that would be detrimental for the oral health of their patients
(Al-Omiri et al., 2021; Nguyen et al., 2021). Untreated oral
diseases, resulting in preventable pain, infection and reduced
quality of life, can lead to productivity losses such as missed
schooling or work.

The clinical training of dental students in Malaysia was
suspended intermittently for almost a year since 2020. These
missed clinical sessions, if not replaced, will mean that students
risk not getting the training and competencies required to
graduate. The decision to suspend operations of colleges and
universities should therefore be done with pragmatic approach,
keeping a distinction between health professional institution
and other programs. The dental faculty fraternity are at a higher

risk to be infested with any blood-borne or fluid-borne (droplets
and splatters) infectious disease due to close patient contact in
the clinic environment. With a specific policy, concerns for their
health and safety can be made a priority with regards to sufficient
protective measures like personal protective equipment (PPE)
and vaccination, as well as effective work from home measures
to reduce unnecessary crowding at the workplace. Support for
mental and emotional health of the dental faculty fraternity
must also be in place because fear, anxiety and burnout are
rife during these difficult times (Shacham et al., 2020; Uhlen
et al., 2021). These policies will give autonomy to faculty
administrators to make quick decisions regarding these matters
and not strictly bounded by blanket practices in other faculties.

Recommendation for sustaining
quality dental education

Acknowledging the challenges brought forth by the COVID-
19 pandemic, current research proposed six policy statements
based on the World Health Organization (WHO) Six Building
Blocks of Health System Framework (WHO, 2007) to cover
the areas needed for dental schools to sustain quality dental
education even in the midst of infectious disease outbreaks
or other situations of national crisis. The Six Building Blocks
of Health Systems Framework describes health systems in
terms of six building blocks namely service delivery, health
workforce, health system information, essential materials and
supplies, health financing, and leadership/governance. Each
block holds equal importance in ensuring smooth running of a
healthcare system.

Service delivery
When university-led dental clinics are not considered as

core to the national healthcare system (Ahmad et al., 2020),
they risk being under-funded when the given operating budget
does not match the needs to run not only a teaching and
research institution, but clinics providing treatment for real
patients. Sustainable policies to help maneuver challenges faced
in running dental schools not just based on their existence as
training institutions but as part of the healthcare system are
needed now more than ever.

Health workforce
In Malaysia, there is an apparent imbalance in the

number of local against international academic manpower
between public and private dental schools. Supported by
the government fundings, public dental schools manage to
implement recommended strategies (Corbet et al., 2008) such as
competitive pay scale and better career advancement prospect;
opportunities for sponsored postgraduate studies; and the
chance to opt for an attractive retirement scheme. However,
private dental schools are not able to offer similar benefits
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making it difficult for them to recruit local academics as
commented by one of the dental deans. This discrepancy in
human resource policy is an added challenge to the private
institutions in recruiting and retaining clinical dental educators.

The ability of a dental faculty to meet its training, research
and service goals depends largely on the knowledge, skills,
motivation, and deployment of the people responsible for
organizing and executing these tasks. Difficulty in securing a
good number of human resources needed to deliver essential
tasks including health services could be due to a number of
reasons, for example location of the university or the inability
to recruit qualified personnel (Godwin et al., 2014).

Seven out of 12 dental schools involved in this study
are located in and around Kuala Lumpur, the capital city of
Malaysia. For these schools, recruiting and retaining qualified
personnel may not be as challenging as the schools located far
away from the capital city. Dental education policies need to
factor in the human resource challenges and relevant strategies
such as more attractive renumeration to ensure core activities of
the dental schools are not affected. The uniqueness of the dental
school workforce should be given its due recognition because of
the dual duties assumed in delivering training as well as dental
services to the public.

Health information system
Sound information on the availability of human resource

is needed to formulate a policy in pursuit of human resources
to operate a dental school. Sound and reliable information also
plays a vital role in making important decisions pertaining to
health service delivery, research and training which are also the
core components of a dental school. Hence, all dental schools
should have a policy that supports the collection, analysis
and management of health-related information in order to
ensure successful monitoring and evaluation of training and
service delivery.

It would be desirable that there is digital sharing of
information between institutions to allow a larger pool of data to
be generated and analyzed for better health and training needs
decision-making, provided all precautionary measures are taken
to ensure sensitive and personal data of patients and institutions
are duly protected. This initiative would be in tandem with
the aspirations of the Ministry of Health to achieve a seamless
level of patient information services and systems and enhance
the effectiveness of health services in terms of holistic patient
care and management.

One of the major impacts of the COVID-19 pandemic
of COVID-19 on the oral healthcare delivery is the reduced
face-to-face consultation and the risk of infection during the
delivery of aerosol generating procedure (AGP). Thus, it is
worthwhile that investments in digital technology for tele-
dentistry initiatives be considered, and this is in fact would be in
line with the rise in patient expectation and consumerism (Loh
et al., 2020; Patel and Wong, 2020; Menhadji et al., 2021).

Essential materials and supplies
The Malaysian dental deans also strongly agreed on the need

for a policy guaranteed essential materials of assured quality,
safety, efficacy, and cost-effectiveness, and their scientifically
sound and cost-effective use for clinical teaching and dental
services provided. One of the deans in the free comment section
also noted that the prize of essential materials and supplies for
clinical training and teaching need to be controlled. A well-
functioning health system ensures equitable access to safe and
effective materials and supplies essential for operation (WHO,
2010).

Just like other building blocks-related statements, the
policy to monitor access to essential materials and supplies is
closely intertwined with other building blocks. When essential
materials and supplies are not secured, the service delivery
will also be disrupted hence, weakening the health system.
Therefore, essential materials and supplies for dental schools
need to be made available within the context of functioning
health systems at all times, in appropriate amount, with good
quality, and at a controlled and affordable price.

Health system financing
Health financing is an essential part to maintain and

improve health system. Without funds it is not possible to
employ health workers nor procure essential materials and
supplies as well as many other activities within the system.
Malaysia was successful at achieving near-universal access to
public sector healthcare at low cost with a huge portion of the
healthcare financing absorbed by the government. The cost that
needs to be absorbed by the government continues to increase
and better health system financing has been discussed and
proposed many times by experts from various backgrounds at
national level. However, it is a challenge that need to be handled
with care considering Malaysian policymakers feared for their
political survival which made them refrain from implementing
reforms to current policy especially when the Malaysian public
is generally resistant to any change that might require them to
pay even a small amount to contribute to the health financing
mechanism (Croke et al., 2019).

COVID-19 has caused a significant impact on the financial
aspects of the running of the dental schools. Dental schools
in Malaysia belong to the Ministry of Higher Education and
have limited autonomy in how they manage their funds. Proper
consideration unique to dental schools is needed to maintain
universal coverage that allows access to health services without
the risk of a financial catastrophe to patients and the institution.

Leadership and governance
Governance in health is an integral part of the health system

components and intimately connected with accountability.
Leading and governing dental schools require great
accountability to produce results from the fundings received.
Accountability is therefore an important aspect of governance
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that concerns the management of health service delivery,
training, and research activities in dental schools. Strong and
effective leadership is a compulsory trait for dental academia
leaders to succeed (Verma et al., 2019) amidst the challenges
discussed in this paper.

There is currently no National Dental Education Policy, and
hence there is no over-arching guidance document that unites
the dental educators, and merges dental education and training
with other dental agencies and stakeholders in achieving the
overall quality of life direction for Malaysians. To be able to
create a policy framework to address issues and challenges faced
by the dental education sector is timely now as Malaysia aims to
achieve the Sustainable Development Goals and specifically the
National Oral Health Plan for Malaysia 2030 agenda in the era
of post COVID-19 pandemic.

In view of the deans’ consensus on the impacts of COVID-
19 and the policy statements for sustainable dental education,
this study proposed that the policy on dental education should
ensure that the following six deliverables are supported:

1. Delivery of effective, safe, and quality dental services to
patients at the faculty clinics, when and where needed, with
minimum waste of resources.

2. There are sufficient academic staff, as well as administrative
and clinical support staff at the faculty, type and numbers
fairly distributed across the departments; and that they are
competent, responsive, productive, and protected.

3. A Dental Health Information System is in place to
enable the production, analysis, dissemination, and use of
reliable and timely information on health determinants,
health system performance, and oral/general health status
of the patients.

4. Clinical teaching and dental services are provided essential
materials of assured quality, safety, efficacy, and cost-
effectiveness, and their scientifically sound and cost-
effective use.

5. Adequate funds for the operations of clinical dental
training and to provide essential dental services to patients.

6. Strategic policy frameworks exist for teaching and learning
activities for dental students, including dental services
operations, and that these frameworks are combined with
effective oversight of strong faculty leadership, coalition
building with stakeholders (e.g., Ministry of Higher
Education, Ministry of Health, Ministry of Defense),
regulation, attention to system-design and accountability
in decision-making.

Limitation of the study

Studies using the modified Delphi method may not achieve
the same results as other methods to achieve consensus that

employ face to face or online synchronous discussion. The
lack of interactions between participants may have hampered
the process of producing and assessing new ideas which
was evident in the lack of new relevant issues provided
by the participants in our study. Further, the statements
used to achieve the consensus were synthesized from studies
published during the early phase of the pandemic and may
not reflect issues faced at a later phase. Nonetheless, the
opportunity to add other statements had been given to
the participants in the open-ended sections of the survey
questionnaire.

Despite the absence of validated quality parameters
to evaluate Delphi studies (Nasa et al., 2021) we took
great care to ensure the methods used in our study
observed the following recommendations: Experts
recruited are defined and the method of recruitment
is explained; Anonymity of participants are ensured;
Iterative discussions with controlled feedback is employed;
Consensus is defined; Statistical evaluation is described
(Jünger et al., 2017; Engelman et al., 2018; Nasa et al.,
2021).

Conclusion

The COVID-19 pandemic has further magnified the
existing shortcomings faced by the dental schools and
is expected to have manifold ramification in the years
ahead. Accepting that dental schools are part of the health
system acknowledges their need to have clear policies
on having adequate number of trained staff, sufficient
funds, information, supplies, transport, communications,
and overall guidance and direction to function. Having a
National Dental Education Policy that addresses the unique
challenges identified in this study will serve as a monumental
cornerstone to sustain quality dental education during times of
calamity.
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