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ABSTRACT The pipeline model, widely used in various sectors, offers a strategic framework for addressing the
distribution challenges across sectors. This article proposes a modified pipeline model for dental education to tackle the
imbalance between general dentists and specialists, particularly in rural areas of Saudi Arabia. With the recent halt on
admissions to a handful of dental colleges and a focus on increasing Saudisation in the workforce, the researchers propose
that established dental colleges should enhance postgraduate seat availability in high-demand speciaties, while emerging
colleges continue to train undergraduates. By aligning postgraduate opportunities with market needs, the model aims to
ensure a balanced distribution of dental professionals across urban and rural settings. This approach not only addresses the
immediate employment challenges for general dentists but also fosters the development of specialists, thereby enhancing
overall denta healthcare across the Kingdom. The proposed model aigns with national educational strategies, promoting

a sustainable and equitable dental workforce.

INTRODUCTION

The pipelineor thefeeder model hasbeen used
inthe corporate sector, sportsand hedlthcare. This
model has also been adopted in thefield of educa
tion. The pipeline model can beviewed asastrate-
gicframework or approach for devel oping, nurtur-
ing and advancing individuals through stages to
reach the final god. In the field of education, this
would facilitate long term planning by creating a
continuous pipeline of talented students to meet
the demands of the future goals.
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The World Hedlth Organisation (WHO) has
stated that recruitment and retention of healthcare
workersin rura areasis amajor globa problem
(WHO 2010). To addressthisissue, various coun-
tries have developed different strategies to suit
their national priorities and necessities. The pipe-
line model has been used in medical education
(rural pipelinemodel) in countrieslike the United
Statesand Canada. A study conducted inthe prov-
ince of Ontario, Canada has provided evidence
that those students educated in rural areas are
more likely to establish medical practicesin rura
areas (Wenghofer et al. 2017). Another study con-
ducted in Alabama has shown that the rural pipe-
lineprogram reformstherura areasby retaining 1
family physician out of every 4 students in the
pipeline(Mainset d. 2016).

Ingeneral, pipeline programshave been shown
to beeffectiveinincreasing the number of health-
careprofessondsinunderserved areas. The Dental
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Pipeline program isaimed to reduce disparitiesin
dental care access by increasing thetime students
spend in community clinics and recruiting under-
represented minority and low-income students
(Bailit et a. 2005). Pipeline programs have effec-
tively increased underrepresented student enrol-
ment in medical and dental programs, though evi-
dence quality remains low for strong conclusions
(Tomberset a. 2023). Inthe Saudi Arabian context, a
rurd pipeline has been strongly advocated in the
fiddof nurangand midwifery (Alluhidanet d. 2020).

A recent study by Algahtani et a. (2022) anong
practicing dentists, presented that the distribution
of dentistswithin the Kingdom ismore popul ated
inurban areas (Algahtani et a. 2022). Ontheother
hand, a study conducted among dental internsin
Saudi Arabia showed that the interns are ready to
work inrural aressif itiscloser totheir hometown
(Khanagar et al. 2020). Thus, thereisaneed for an
urgent solution to tacklethischallenging situation
for the betterment of dental healthcare within the
Kingdom. Inthisdescriptivereview, theresearch-
ersproposeamodified version of the pipeinemodel
inthefield of dental education aiming for apropor-
tionate distribution of dentists across rural and
urban aress.

Rationale

The pipeline model has been effectivein vari-
ous sectors and can potentially support long-term
planning in education by creating a continuous
pipeline of talented students. To address the dis-
proportionate distribution of dentists and lack of
job opportunitiesfor undergraduate dentistsin Saudi
Arabia, this article proposes a modified pipeline
model for dental education to achieve a balanced
distribution across rural and urban areas.

Objectives

The following objectives are proposed to ad-
dress the challenges and opportunities presented
in the introduction section:

1 Proposeaframework aimed at achievinga
balanced distribution of dentists across
rural and urban areaswithin Saudi Arabia.

2 Outlinethe potentia benefits of this mod-
ified pipeline model for improving dental
healthcareinrural regions.
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LiteratureReview

Due to the increase in the saturation of the
undergraduate dental job market, the Genera Com-
mittee of the Council of Ministers and the Secre-
tariat of the Council for UniversitiesAffairsinthe
Kingdom of Saudi Arabia (KSA) decided to stop
granting licensesto open new dental collegeswith-
intheKingdom until 2033. InMarch 2024, theMin-
istry of Human Resources and Social Develop-
ment of KSA implemented a 35 percent Saudisa-
tion of dentist jobs in the private sector (Saudi
Gazette Report 2023). Thisinitiativeaimstorecruit
andretaintheright Saudi talent, aswell astofacil-
itatetheir training and qualification (Hazazi 2017).
Recently, in July 2024, the Secretariat of the Coun-
cil for Universities Affairs notified that the total
number of undergraduate seatsin Bachelor of Den-
tistry (BDS) program isto be reduced to atotal of
400 seats across dl the universities in the King-
dom. It was also decided not to allot seats to a
handful of dental collegesby barring anew intake
of studentsfrom the academic year 2025-2026. All
thesemeasureswere primarily takentoincreasethe
demand for genera dentists with undergraduate
qudifications.

In a recent study published in 2022, it was
shown that the general dentist (with a BDS de-
gree) ismoredominant (75%) than specidists (25%)
(Algahtani et d. 2022). Thisis a very important
statistic that shows the severe scarcity of dentists
who haveamaster’sdegree, are board certified or
have a PhD. Specialities such as dental implant,
oral radiology, dental public health, oral patholo-
gy, and oral medicine areless common acrossthe
KSA and nil in some regions. On the other hand,
board certified prosthodontists and endodontists
arethe more prevalent specidities. It isthusclear
that there is overproduction of genera dentists,
coupled with a shortage/under-production of spe-
ciaistsin some specialitiesand overproductionin
other specidities. This accounts for maldistribu-
tion not just between general dentists and special-
ists, but also amongst the specialists by individual
speciality. However, with an ever-increasing Saudi
population, the number of speciaistsiscurrently 1
among 4 dentists in the Kingdom. This poses a
serious public ora health challenge in most areas
of theKingdom, especially inrural aress.

To further compound this problem, thereisalso
an acute shortage of the number of postgraduate
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seats offered by the Saudi universities. As per the
datareleased by the Saudi Commissionfor Health
Specialities, the number of postgraduate seats
across Saudi in the year 2013 is only 316. With
approximately 1,950 undergraduate students pass-
ing out every year (Fitaet a. 2020), only 1/6" of
these students stand a redlistic chance to pursue
post-graduation. This leaves the remaining stu-
dents (approximately 1,600) each year in avery
vulnerablesituation and over aperiod of timeleads
to scarcity of jobs in the labour market and in-
crease in the unemployment rates of undergradu-
ate dentd students within the Kingdom.

METHODOLOGY
Sudy Type

Thisisadescriptive exploratory model-based
literary search grounded on the theoretical frame-
worksinorder to propose amodified pipelinemod-
el in dental education for Saudi Arabia

Theoriesand Alignment with theProposed M oddl

This novel approach was devel oped based on
thetheoretical frameworksthat would addressthe
current problem of lack of job opportunities for
undergraduate dentists and uneven distribution
of dental workforcewithin the Kingdom. Theories
for this narrative review were selected based on
their ability to provide diverse, flexible perspec-
tives to explore the underlying factors and pat-
terns within the scope of objectives of this study.
The selection of theoriesfor themodified pipeline
model in denta education isgrounded in the need
to address the disproportionate distribution of
dentistsacrossrural and urban areasin Saudi Ara-
bia. Workforce development theory alignsthe ed-
ucation and training system with thelabour market
demands (Jacobs and Hawley 2009). The Socia
Accountability in Hedlth Professions Education
framework (Larkinset d. 2013) emphasisesthere-
sponsibility of education programs to respond to
the health needs of the community and society.
The Systems Thinking Framework (Kapp et d.
2017) isholigticand it considersinterrelated com-
ponents (education, health policy, labour markets)
withinalarger system. The Transformative L earn-
ing Theory Framework (Apte2009) focusesonre-
shaping education to create adaptive and socialy
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responsve professionals. The Human Capital The-
ory Framework (Quiggin 1999) emphasisesplanned
investmentsin education and training to enhance
individual and societal productivity. There is no
singletheoretical framework that would support the
current idea and hence, the researchers utilised all
theframeworksmentioned abovein developing this
novel pipelinemode.

RESULTS

The application of the theoretical frameworks
on the proposed pipeline model isshownin Table
1

The proposed Pipeline Model for dental edu-
cationin Saudi Arabiaisjustified by astrong the-
oretical framework that addresses key objectives
inworkforce development, community health, and
educational innovation. The Workforce Develop-
ment Theory ensures a systematic pathway for
training dental professionals, whilethe Socia Ac-
countability in Health Professions Education fo-
cuses on meeting the healthcare needs of under-
served rurd aress. The Systems Thinking Frame-
work integrates education, workforce planning, and
health policy into a unified strategy, promoting
long-term sustainability. The TransformativeLearn-
ing Theory encourages innovation in educational
practices, fostering a shift toward more effective
approaches. Findly, the Human Capital Theory
highlights the importance of government invest-
ment to maximisethe societal value of dental pro-
fessionals, contributing to improved healthcare
outcomes. Thesetheories collectively support the
model’s ahility to address current and future den-
tal workforce challengesin Saudi Arabia.

DISCUSS ON

This section provides adetailed discussion on
the practical application of the deduced model,
derived fromthetheoretical framework, in address-
ingthecurrent crisisscenarioin Saudi Arabia. The
pipeline model could provide a potential solution
to mitigate this challenge. Traditionally, pipeline
models have been used in Western world to ad-
dress student diversity issues related to under-
representation of studentsfrom certain ethnic and
cultural groups (Andersen et al. 2005; Mayrath et
al. 2023; Tomberset a. 2023). However, the pro-
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Table 1: Matching the theoretical frameworks and the objectives of the proposed novel pipeline model

S.No Theoretical framework

Matching criteria of proposed pipeline model

1 Workforce Development Theory

2 Socia Accountability in Health Professions Education

3 Systems Thinking Framework

4 Transformative Learning Theory

5 Human Capital Theory

The focus on the Pipeine Modd is to creste a systematic
pathway for training and deploying dental
professionas in Saudi Arabia

The Pipeline Model aims to produce dental graduates
who address specific community needsin Saudi Arabia,
particularly underserved rural areas.Social
accountability also encourages training programs to
dign with national health priorities.

The Pipeline Model aims to integrate education,
workforce planning, and health policy as a cohesive
strategy.

As this supports critical reflection and innovation in
educationa practices, the Pipeline Model would be
a significant change to the existing dental education
approaches.

Health workforce planning involves strategic
investment by the government to improve societal
health outcomes. This Model seeks to optimise the
value of dental professionals within Saudi Arabia’s
healthcare system.

posed model inthisstudy isprimarily aimed at the
dental workforce redistribution and the proposed
rolesof rural and urban dental collegesin KSA.
For the purpose of this discussion, it can be
regarded that those colleges that have been func-
tioning for more than 15 years are the established
dental colleges and the ones that have been func-
tioning for less than 15 years are the emerging
dental colleges. The established dental colleges
includethosedental collegesthat areaffiliated with

e
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Fig. 1. Pipeline model
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King Saud University, King Abdulaziz University,
Imam Abdulrahman bin Faisal University, Qassm
Univerdty andKing Khaid Universty. All theother
dental collegesthat are affiliated with universities
other than thesefive universitiesaretheemerging
dental colleges(Fig. 1).

The researchers propose that the undergradu-
ate students from rural dental colleges act as an
input to the urban dental college whose primary
focus should be to increase the number of post-
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graduate seats proportional to theinput. Thiswould
steadily increase the output of Dental Specialists
from the urban dental colleges.

As explained previoudly, the problem of the
employability of the graduatesis primarily in the
general dentist category and not among the den-
tistswith specialist qualifications (Algahtani et al.
2025). Using the pipeline model, the researchers
proposethat the established dental collegesshould
aim to increase the number of seats for master’s,
board certified or doctorate degrees, and reduce
the number of undergraduate dental students. This
increase in the number of seats should be propor-
tional to themarket demand of aparticular specia-
ity and hence should be managed dynamically. A
recent study has shown that oral surgery and im-
plantology speciaities have more demand in the
labour market (Algahtani et al. 2022), and hence
efforts should be made to increase the number of
seats of such specidlitiesin urban dental colleges.
Asthese collegesare aready well established, in-
creasing the number of seatswould not beamajor
challenge. On the other hand, the emerging dental
colleges, especialy those that are established in
the rura areas, should continue taking in under-
graduate dental students as their primary focus.
Thus, the dentists passing out of emerging dental
collegeswould act as afeeder to the postgraduate
programs conducted by the urban dental colleges.
This proposed model would solve the issues re-
garding the disparity in dental professional sup-
ply between rural and urban areas (AlBaker et al.
2017; Algahtani et a. 2022). Thusand so, rurdl and
emerging dental collegeswill continueservingthe
rura community, which gtill facesasevere scarcity
of qualified dentists. With the financia stability,
research facilities and faculty strength, the estab-
lished dental colleges would be able to equip the
postgraduate students with skillsand competence
comparabletotheinternationa standards. Propor-
tionate increase of the number of dentists with
postgraduate qualification as per the demands of
the labour market would effectively increase the
job opportunities (Siddiqui et al. 2018). This ap-
proach enables the redistribution of output based
onjob demandin each pecialty, promoting amore
geographically balanced distribution of general
dentists and specialists across rural and urban ar-
eas of the Kingdom. It helps prevent the over-
concentration of genera dentists in urban areas
and addresses shortages in rurd aress, as gradu-
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atesfromrurd collegesaremorelikdy toremaninrurd
areas compared to graduates from urban colleges
relocatingto rural aress.

The proposed model isinlinewith the Univer-
sty Differentiation Project of KSA whereinuniver-
sities distinguish themselves from one another
based on variousfactors such asresearch focused,
industrial collaboration focused, teaching focused
universities, etc. (Colliers Education Advisory &
Valuation Services 2022). This model visualises
segregating dental colleges into established and
emerging categories which would create asupply
chain of high-quality dental graduates for estab-
lished colleges, if thereisaproportionateincrease
in the postgraduate seats. This creates capacity
matching within the system, wheretherewould be
an aignment between the number of available seats
in a postgraduate program in an urban dental col-
lege with the number of qualified undergraduate
dental applicantsgraduating fromarural dental col-
lege. Thus, the proposed pipeline model for dental
education continuumwould effectively mitigatethe
lack of jobsfor genera dentistsaswell asincrease
the number of speciaists across the Kingdom.

CONCLUSON

The proposed pipeline model optimizesdental
workforcedistributionin Saudi Arabiaby aligning
education with job market demands. It balances
the supply of general dentists and specialists, pre-
venting urban over-concentration and rural short-
ages. By integrating with the University Differen-
tiation Project, the model enhances postgraduate
training in established colleges while supporting
rura workforceretention. Thisstructured approach
ensures sustainable job opportunities, workforce
stability, and improved healthcare access across
theKingdom.

RECOMMENDATIONS

Themodified pipelinemode for dental educa-
tion presents a strategic solution to the current
imbalance between general dentists and special-
istsin Saudi Arabia. By increasing postgraduate
seat availability in high-demand specialties at es-
tablished dental colleges in urban areas and fo-
cusing undergraduatetraining at emerging institu-
tionsinrural areas, thismodel addresses bothim-
mediate employment challenges and long-term
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workforce needs. This approach not only ensures
amore equitabledistribution of dental profession-
als across urban and rural areas but also aigns
with national educational strategies aimed at fos-
tering a sustainable and effective dental health-
care system. Implementing this mode will signifi-
cantly contributetothe overall enhancement of dental
hedlthcare services throughout the Kingdom.
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