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THE ARCHITECTURE OF MEDICINE IN MOROCCO: BRIDGING THEORY AND
PRACTICE

This study explores the architectural evolution of medical education and healthcare facilities in Morocco,
focusing on integrating theoretical learning with practical training. It highlights design strategies such as flexible
learning spaces and integrated medical-hospital models to enhance education, healthcare efficiency, and
accessibility, creating a more effective and equitable system.
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Statement of the problem

Morocco faces significant challenges in the
integration of medical education with healthcare
services, particularly in smaller cities where
infrastructure limitations hinder the practical training of
medical students. Many medical schools are located in
urban centers, making it difficult for students in remote
areas to gain hands-on experience. Additionally,
healthcare facilities in these regions often lack the spatial
and functional organization needed to support both
medical training and patient care. The disconnect
between theoretical education and practical application
results in a workforce that is less prepared for real-world
medical challenges.

One major issue is the outdated infrastructure of
existing healthcare facilities, which do not provide
adequate space for medical students to observe, learn,
and practice essential clinical skills. Many hospitals and
clinics are not equipped with dedicated training areas,
limiting the effectiveness of experiential learning.
Furthermore, the lack of collaboration between medical
institutions and healthcare centers results in fragmented
training experiences that do not fully prepare students for
the demands of modern medical practice.

Another challenge is the uneven distribution of
medical resources across Morocco. Urban centers benefit
from well-equipped hospitals and specialized medical
staff, while smaller cities and rural areas struggle with a
shortage of healthcare professionals and facilities. This
imbalance not only affects patient care but also deprives
medical students of the opportunity to work in diverse
healthcare settings. Without exposure to a range of
medical cases and environments, students may graduate
with an incomplete understanding of healthcare
challenges in different regions of the country.

Addressing  these challenges requires an
architectural approach that prioritizes both educational
and healthcare functions within a single, cohesive design.
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This involves creating flexible medical facilities that
integrate classrooms, simulation labs, and real-world
clinical environments. Additionally, designing CHCs
with built-in training programs can ensure that students
gain practical experience while simultaneously
improving healthcare access in under-served areas. By
developing a new model of integrated medical education
and healthcare facilities, Morocco can create a more
efficient and equitable system that better prepares future
medical professionals while enhancing the overall quality
of healthcare delivery.

Analysis of recent research and publications

Recent research in medical education and
healthcare design highlights the integration of theoretical
frameworks and empirical evidence to enhance
professional development and built environments.

“Advancing Careers in Medical Education:
Practice Architectures for Medical Educators” by
Asela M Olupeliyawa, Wendy C Y Hu, Renée E
Stalmeijer employs the Theory of Practice Architectures
(TPA) to investigate the development of medical
education careers, particularly in resource-constrained
settings. It offers insights into how theoretical
frameworks can inform practical advancements in
medical education [1].

“Building Bridges Between Theory and Practice
in Medical Education” by Diana H. J. M. Dolmans and
D. Tigelaar advocates for the integration of design-based
research (DBR) in medical education. It emphasizes that
DBR can simultaneously advance theoretical
understanding and practical application in educational
settings [2].

“Healing Architecture in Healthcare: A Scoping
Review” by Thorben Simonsen, Jodi Sturge, Cameron
Duff is a scoping review that summarizes findings from
seven articles that specifically describe how patients and
staff experience characteristics of healing architecture

[3].
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“Evidence-Based Practice: From Research to
Design Implementation” by Archontia Manolakelli
discusses the process of Evidence-Based Design (EBD),
which involves making design decisions for built
environments based on credible research to achieve
optimal outcomes. It highlights the importance of
empirical evidence in shaping healthcare environments
[4].

"Monumental Advancements in Moroccan
Healthcare with New University Hospital™ by AIA
Architectes discusses the Mohammed VI International
University Hospital in Rabat, set to transform healthcare
delivery and medical education in Morocco. Scheduled
for completion by September 2025, this architectural
marvel will feature four six-story buildings and a central
25-story structure, encompassing 275,000 square meters.
The facility will include 15 lecture theaters, 72 teaching
rooms, and 217 practical workrooms, all equipped with
cutting-edge audiovisual technology [5].

Formulation of the goal of the article

The main goal of this article is to propose an
architectural framework that effectively integrates
medical education and healthcare facilities in Morocco,
with a focus on small and medium-sized cities. By
analyzing existing challenges and reviewing best
practices from international case studies, this research
aims to develop strategies for designing multifunctional
healthcare institutions that accommodate both learning
and patient care.

To achieve this goal, the article sets the following
objectives:

1. ldentify key architectural and
infrastructural deficiencies in current Moroccan
medical education facilities and healthcare institutions
via analyzing case studies of international examples and
comparing them with the Moroccan situation in this field.

2. Identify the influence of spatial design on the
effectiveness of medical training via content analysis of
the architecture of medical schools and training facilities
across Morocco

3. Examine the impact of architectural solutions
on the quality of medical training and healthcare delivery
via analyzing existing studies on the topic

4. ldentify adaptable design principles via
analysis of case studies of successful models from other
countries.

5. ldentify architectural solutions and
corresponding techniques for addressing infrastructure
challenges in Morocco’s urban and regional development
context.

This research aims to contribute to a more
sustainable and effective medical education system by
advocating for architectural innovations that enhance the
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synergy between
facilities.

learning spaces and healthcare

Presentation of the main material

Morocco’s limited number of modern medical
universities presents challenges in effectively connecting
medical education with the country's healthcare system.
The country has seven medical schools directly affiliated
with a University Hospital Center (CHU), located in
Rabat, Casablanca, Fez, Oujda, Marrakech, Tangier, and
Agadir. These institutions provide integrated medical
education and clinical training, yet gaps remain in
aligning educational infrastructure with healthcare
service delivery [6].

This research adopts a comprehensive mixed-
method approach, combining qualitative and quantitative
methodologies to examine the role of architectural design
in addressing these challenges. Through content analysis
and case studies, the study critically assesses existing
architectural practices within medical institutions and
healthcare facilities, analyzing their impact on both
medical training and patient care. By investigating the
spatial and functional relationships between educational
and clinical environments, this research aims to develop
evidence-based design strategies that better integrate
theoretical learning with practical application in medical
education.

1. The Role of Architecture
Education

The role of architecture in medical education is
crucial, as it directly affects the learning environment for
medical students. Medical education facilities require
specialized design considerations to foster a conducive
environment for learning, collaboration, and hands-on
experience. This study is based on content analysis of the
architecture of medical schools and training facilities
across Morocco to identify how spatial design influences
the effectiveness of medical training (Fig. 1).

Lack of integrated
training arcas

in Medical

7 y Zoning o separate
Challenges | i dinical and educational
in Morocco al Solutions areas

- A ‘\\

Mobile medical units or:
flexible trainin aces

Fig. 1 — Healthcare Challenges in Morocco and
International Solutions, own work

The first aspect of this analysis focuses on spatial
functionality. Medical schools must integrate diverse
learning environments, including lecture halls, seminar
rooms, simulation labs, and clinical spaces. These areas
should not only accommodate the theoretical aspects of
medical training but also facilitate practical skills
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acquisition. Simulation labs, for example, require careful
attention to layout and design to replicate real-world
medical environments, enabling students to practice
procedures in a controlled, yet realistic setting.
Interviews with medical educators and students will
provide further insights into how well these spaces meet
educational needs and how architectural features, such as
lighting, acoustics, and room layouts, impact learning
outcomes [7] (Fig. 2).

Fig. 2 — King Faisal University Medical Colleges
Complex (by KMD Architects [7])

The study did also explore how proximity to
healthcare facilities influences the synergy between
medical education and patient care. Medical schools
located near hospitals or healthcare centers allow
students to seamlessly transition from classroom learning
to clinical training. The design of such campuses often
involves a strategic integration of both educational and
healthcare functions, where buildings are interconnected
to allow easy movement between lecture halls, labs, and
hospital wards. The methodology will include interviews
with medical students to understand the benefits and
challenges of studying in such integrated environments
[8].

2. Designing Healthcare Facilities for Efficiency

A central part of this study is to examine how
architectural design can optimize the efficiency of
healthcare facilities, making them conducive to both
patient care and medical training. Hospitals and
healthcare centers in Morocco face a variety of
challenges, from overcrowding to inefficient layouts that
hinder the delivery of care. By conducting a detailed
analysis of hospital design, this study aims to identify key
architectural features that enhance both the operational
efficiency of healthcare providers and the learning
environment for medical students.

The study focuses on functional zoning within
healthcare facilities, analyzing how the separation of
clinical, administrative, and educational areas can reduce
operational conflicts and streamline patient care
processes. For example, clear demarcation between
patient wards, surgical areas, and educational spaces

ensures that students can observe and participate in
clinical activities without interfering with patient care

(Fig. 3). Additionally, a flexible design that
accommodates evolving medical technologies is
essential for ensuring the long-term viability of

healthcare facilities [9].
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Fig. 3 — Three types of floorplan analysis: single-
corridor, double-corridor, and radial layout (by Qingtan
Deng [9])

Another important aspect of this analysis is
sustainability. Morocco, like many other countries,
faces environmental challenges, and healthcare facilities
must be designed to minimize their environmental
impact. The study will look at how hospitals incorporate
sustainable practices such as natural ventilation, energy-
efficient materials, and water-saving systems. Interviews
with architects and hospital administrators will help
understand the extent to which sustainable design
principles are being integrated into healthcare
infrastructure in Morocco [10] (Fig. 4).

Fig. 4 — Sustainable Healthcare System with Energy
Management and Efficiency (from https://www.unity-
consulting.com/en/industries/green-hospital/)

The study also examined wayfinding and
accessibility in healthcare environments, which are
critical for ensuring that patients and visitors can navigate

152



Apximexkmypa ma micmoodyoysanus

the facility with ease. In large, complex hospitals, poor
signage and confusing layouts can increase patient stress
and disrupt the smooth operation of medical teams. The
research will analyze hospital designs in Morocco to
assess how effective current way-finding systems are,
and how architectural elements such as signage, lighting,
and open spaces contribute to a user-friendly
environment. By gathering feedback from healthcare
professionals, patients, and medical students, the study
will identify improvements that could be made to better
accommodate the diverse needs of the community [11].
3. Case Studies in Morocco and Beyond
Examining successful international models reveals
adaptable design principles that enhance medical training
and healthcare delivery. One notable example is the
Hertfordshire Intensive Care & Emergency Simulation
Centre (HICESC) in the UK. Established in 1998 at the
University of Hertfordshire (Fig. 5), HICESC has
undergone several developmental phases to become a
leading  multiprofessional ~ simulation  teaching
environment. The center provides advanced simulation-
based training for a range of healthcare students,
including nursing, paramedic sciences, pharmacy, and
more. Its design includes adult and pediatric intensive
care unit (ICU) simulation areas, a simulated pharmacy
with an automated dispensing robot, and clinical skills
labs equipped with state-of-the-art manikins and
audiovisual equipment. This comprehensive setup
facilitates realistic, hands-on training, improving both
educational outcomes and patient care practices.
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Fig. 5 — University of Hertfordshire, UK (by Johannes
Knabe [12])

Another example is the National Health Innovation
Centre (NHIC) at the University of Huddersfield in West
Yorkshire, UK(Fig. 6). Opened in January 2025, the
NHIC combines advanced simulation technologies with
real-world training to address NHS staff shortages and
regional health inequalities. The center utilizes lifelike
mannequins in realistic scenarios, including virtual
reality, to train healthcare students across various

disciplines. This innovative approach not only enhances
the quality of medical education but also contributes to
community health and regeneration efforts [13].
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Fig. 6 — University of Huddersfield in West Yorkshire,
UK (from AHR Architects,
https://www.ahr.co.uk/projects/daphne-steele-building)

The Shirley Ryan AbilityLab in Chicago (Fig. 7),
affiliated with Northwestern University, is a leading
example of integrating rehabilitation, medical education,
and research (Fig. 6). The facility brings together doctors,
therapists, and researchers to provide interdisciplinary
care for conditions like spinal cord injuries, brain trauma,
and stroke. It is also a key educational resource for
students from Northwestern’s Feinberg School of
Medicine, offering hands-on experience and direct
involvement in research and treatment development. The
center’s design incorporates specialized therapy spaces,
advanced technologies, and collaborative research labs,
making it a model for combining patient care, education,
and cutting-edge medical research [14].

Fig. 7 — The Shirley Ryan AbilityLab in Chicago, USA
(from Architect:HDR,
https://www.hydrotechusa.com/projects/rehabilitation-
institute-chicago-shirley-ryan-abilitylab)

From these case studies, several adaptable design
principles can be outlined:

Multidisciplinary Focus: HICESC accommodates
a wide range of healthcare professions (nursing,
paramedic sciences, pharmacy, etc.), promoting
interdisciplinary collaboration and learning. The design
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of the facility allows for different healthcare roles to train
together.

Advanced Technological Integration in Clinical
Skills Labs: Clinical skills labs are equipped with state-
of-the-art technology, including high-fidelity manikins
and automated systems that replicate real-world medical
conditions. This advanced technological integration
ensures hands-on, realistic training, allowing medical
students to experience and practice clinical scenarios in
an environment that mirrors actual healthcare settings.
By combining cutting-edge technology with realistic
simulations, these labs contribute to better retention of
skills and more effective preparation for real-life clinical
situations.

Community-Centric Design: Develop facilities
that not only serve educational purposes but also address
local healthcare needs, contributing to regional health
improvements.

Morocco’s medical infrastructure faces challenges
such as uneven healthcare distribution, outdated hospital
designs and a disconnect between education and practice.
To address this, new architectural approaches integrate
medical schools with hospitals, as seen in the
Mohammed VI International University Hospital in
Rabat, enhancing both training and patient care.
Decentralized and modular healthcare facilities,
including prefabricated medical units and Community
Health Centers (CHCs), improve accessibility in rural
areas.

Sustainability is key, with hospitals incorporating
passive cooling, natural ventilation, and renewable
energy solutions. In response to the 2023 Haouz
earthquake, new hospitals feature seismic-resistant

designs. Additionally, Morocco is repurposing historic
riads (a Riad is a traditional Moroccan house or palace
with an interior garden or courtyard, designed for privacy
and natural cooling, often featuring intricate tilework and
ornate woodwork (Fig.8)) into healthcare facilities,
blending heritag

¢ e
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Fig. 8 — Moroccan Riad Courtyard with
Traditional Architecture (from Riad Melhoun,

https://riad-melhoun-marrakech.com/fr/)

Smart healthcare infrastructure is also transforming

medical spaces, with Al-optimized patient flow systems,
telemedicine rooms, and automated check-ins improving
efficiency. By prioritizing integration, sustainability, and
digital innovation, Morocco is reshaping its medical
architecture to enhance both education and healthcare
delivery nationwide.

Conclusions

The study highlights the key position that
architecture takes in bringing medical education and
healthcare delivery together in Morocco. The study
identifies key challenges including old infrastructure,
uneven distribution of resources, and lack of integration
of educational and healthcare facilities. Addressing these
has to be through architectural means that bring
functionality,  sustainability, —and  technological
innovation together.

Purposefully designed medical facilities, such as
simulation centers, clinical training rooms, and
strategically located healthcare facilities, enhance
medical education and patient care. Functional zoning,
green building practices, and smart healthcare
infrastructure make the hospitals not only a place for the
patients but also as optimum learning centers.

Morocco's efforts to enhance healthcare
architecture like seismic-resistant hospital design,
adaptive reuse of existing buildings, and Al-driven
patient flow systems indicate a shift towards a more
resilient and technologically connected medical
infrastructure. Case studies of international models also
lend strength to the benefits of multidisciplinary training
facilities, community-oriented hospital designs, and
advanced simulation centers.

To construct a future-ready system of medical
education, Morocco must strengthen collaboration
between health care providers and medical schools and
implement architectural solutions prioritizing hands-on
learning, accessibility, and efficiency. By placing
integrated, sustainable, and resilient design strategies
first, the country can both enhance medical education and
health care delivery to have a more robust, equitable
system for generations to come.
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MEJNYHA APXITEKTYPA B MAPOKKO: IOEJJTHAHHS TEOPII TA IPAKTUKHA
A.C. Bopucenko, A. Pxy3nani, M. Mopabix, b. Kamap
O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

Cmamms 0ocniodcye apximekmypHy egonoyilo MeouyHoi oceimu ma meduyHux ycmauos y Mapokko,

HA20NIOUWYIOYU HA 8AHCIUBOCIT NOEOHAHHS MEOPEeMUUHUX 3HANb i3 NPAKMUYHUM HABYAHHAM. A6MOpU aHani3yioms,
K apXimexmypHutl OU3atin 6NAUBAE HA AKICMb HABUANLHO20 cepedosuyd OJisi CYyOeHmie-mMeouKis, egheKmugHicms
HAOAHHSI MEOQUUHUX NOCIYe MA 3d2ANbHY (DYHKYIOHATbHICMb 3aKIA0I6 0OXOPOHU 300P08 5.

Oouiero 3 20108HUX NPOOAEM MeduuHoi ocsimu 8 Mapokko € Hedocmamms iHmespayis HABYANLHUX 3aKNA0I8 i3
JKapHamu, 0co6augo 6 menwux micmax. bazamo meduunux ynigepcumemie po3mawio8ami y 6eauKux ypoanizo8aHux
YEHMPax, wo YCKIAOHIOE OOCHYN CIYOeHMIB 3 pe2ioHie 00 AKICHOT KainiuHoi niocomoeku. Kpim moeo, nikapHi 6 manux
micmax i CilbCbKill MICYe8OCMI YaCmo He MAmMyb HALEXCHOI NPOCmOopo8oi opeaHizayii 01 HABYATbHUX Yinel, ujo
cmeopioe bap ‘epu 01 3000ymmsi NPAKMUYHO20 00CBIOY.

L]e o0Hum euknuxkom € 3acmapina iHpacmpykmypa 0a2amvoxX MeOUHHUX YCMAHO8, W0 He 6i0nogioae
CYUacHUM 6uMo2am 00 HABYAHHS ma JiKysawHs. bpak cneyianizoeanux HasyanbHUx npumiweHb, MAKUx sK
CUMYTAYTUHT YyeHmpU, IHmepaKmueni ayoumopii ma 1abopamopii, 00MedHCye MONCIUBOCHE CIYOeHMIE OJisl PO3GUTNKY
npogecitinux Ha8UUOK Y peaniCIMUYHUX ymosax. Biocymuicms eghekmusHo2o QQyHKYioHanbHO020 30HY8AHHS 8 NIKAPHAX
VCKIAOHIOE Npoyec HA8UAHHA, OCKIIbKU CIYOeHMU He MOX*CYMb 6e3nepeuKoOH0 NOEOHY8AMU MeOpemuYHi 3aHAMMmMs
3 NIPAKMUYHOI POOOMOIO.

Y yvomy O0ocniosicenni ananizyiomocs cyyacui MidjicHapoOHi NPAKmMuxu nPoeKmysanHs MeOUuyHux 3aKkiadie ma
ixuiu nomenyitinuil eénaue na Mapokko. Ocno6ny ysazy npudileHo adanmueHum apxXimexmypuum piuleHHsIM, AKI
MOJACYMb CRPUSIMU NOKPAULCHHIO HAGUAILHO20 NPOYecy ma MeOUdHUx nociye. 30Kkpema, 00CHIONCeHHs po3enidae
maxi Kno4o8i KOHYenyii:
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THyuxi Hasuanvbhi npocmopu — cmMEoperHs 6a2amo@yHKYIOHATbHUX ayOUMOpIll i CUMYIAYIIHUX YeHmpis, KL
003601510Mb  CIYOCHMAM NPOXOOUMU HAGYAHHA y HADIUdICEHUX 00 peanvHux ymoeax. Mooeni inmezposanux
VHIBEPCUMEMCbKUX JIKAPEHb — NPOEKMYGAHHS MeOUUHUX 3aKAA0i8, W0 NOEOHYIOMb OCEIMHI, OOCHIOHUYbKI ma
KAIHIUHI QhyHKyii 6 eounomy npocmopi. OYHKYIOHAIbHE 30HY6AHHS MEeOUUHUX YCMAHO8 — ONMUMI3AYIs npoCmopy
JKapeHv O0nsi 3pyyHocmi cmydenmis, nikapie ma nayienmis. Cmitikuil Ou3auH ma eKONO2IYHI DIUeHHs —
BUKODUCIAHHS  eHepeoeheKMUGHUX Mamepianis, NpupoOHO20 OCBIMIAeHHS ma GeHmuiaAyii Ond CMBOPeHHs
Komgpopmmozo cepedosuwya. J[ocnioxceHHss RPONonye KOMIAEKCHUN nioXi0 00 800CKOHANIEHHs MeOUdHoi oceimu ma
OXOpOHU 300p08’si yepe3 apXimexkmypHe niaHyeauHa. Iumezpayia nikapenb ma HABUANLHUX 3AKNAOI8 MOdHiCe
3abe3neuumu cmyOeHmam 0ocmyn 00 Cy4acHO20 HABYAIbHO20 CepedOosUyd, Cnpusmu nio2omosyi Keanigikosanux
JKAPI8 ma niosUWUMY 3a2aNbHULL PiBEHb MEOUYHUX NOCLYE Y KPAiHi.

3acmocysanns doxkazoeux apximexmypHux piuieHb 00360aums Mapokko po3eusamu IHHOBAYIUHI MeOUYHL
YCMAHO8U, KL 8ION0GI0AMUMYMb CYUYACHUM GUMO2AM SAKOCMI, OOCMYNHOCMI Ma e@ekmusHocmi. Y niocymxy ye
cnpusimume He auiie NOKPaujeHHio Ri020MosKu MauOymHix MeOuKis, ane il 3a2aibHoMy 3MIYHEHHIO CUCIEMU OXOPOHU
300p08 s, 0COONUBO 8 MANUX MICIMAX MA CIIbCOKIL MICYe8oCni.

Knrouosi cnosa: meduuna apximexmypa, ingppacmpykmypa oXopoHu 300p0o8's, 0CeimHi 3axKnaou, MeOuyHul
VHigepcumem, ypOaHICMUYHULL OU3ALH
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