ISSN ONLINE: 3051-7338
ISSN PRINT: 0304-4769

Volume 169
No. 3

October 2025
JORNAL DA SOCIEDADE DAS CIENCIAS MEDICAS DE LISBOA

Assessment methods in
Undergraduate Medical Education:
brief considerations

Anténio José de Barros Veloso

In-Hospital Falls and Fractures:
Underreported, Overlooked, and Lethal

Oropouche Fever on the Rise: Overview of a
Reemerging Arbovirus in Latin America

The Evolution of Porto Medical School
Honour Students’ Folders




> JORNAL DA

3D SOCIEDADE

;( )g DAS CIENCIAS

% MEDICAS DE
fand

&
LA LISBOA

Published since 1835, the Journal

of the Society of Medical Sciences
of Lisbon (JSCMed) is the official
organ of the Society of Medical
Sciences of Lisbon, one of the oldest
medical-scientific associations in the
world, today more than 200 years
old. True to its original purpose,
JSCMed still undertakes today the
mission of constituting one of the
main dissemination forums in the
biomedical area in Portugal.

PROPERTY, EDITING AND MANAGEMENT: Sociedade das Ciéncias Médicas de Lisboa. Instituto Bento
da Rocha Cabral. Calcada Bento da Rocha Cabral, 14. 1250-047, Lisboa, Portugal. Phone: +351 962 610
164. Email: scmed@scmed.pt. DESIGN, PUBLISHING AND GRAPHIC PRODUCTION: Medesign - Edicoes
e Design de Comunicacdo. Lda, Rua Gongalo Cristévao, 347. 4000-270 Porto. Phone: +351 22 200 14 79.
Email: medesign@medesign.pt. ISSN: ONLINE 30517338 | PRINT 0304-4769. LEGAL DEPOSIT: 538984/24.
PERIODICITY: Four-monthly (February / June / October). ELECTRONIC VERSION: http://jscmed.com.
EDITORIAL STATUTES: available at http://jscmed.com. OPEN ACCESS: JSCMED is licensed under
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY NC ND). This
journal subscribes to the principles and guidelines of the Committee on Publication Ethics (COPE)
www.publicationethics.org



Website: https://www.scmed.pt

EDITOR-IN-CHIEF

Victor Oliveira — Sociedade das Ciéncias
Médicas de Lisboa; Lisbon School of
Medicine, University of Lisbon (Neurology)

EDITORIAL TEAM

Catarina Palma dos Reis — Maternidade Dr.
Alfredo da Costa, Local Health Unit Sdo José,
Lisbon, Portugal; Nuffield Department of
Women's and Reproductive Heath, University
of Oxford, UK (Obstetrics/Gynecology)
Frederico Simoes do Couto — Lisbon

School of Medicine, University of

Lisbon (Psychiatry, Mental Health)

Joana de Pona Ferreira — Lisbon School

of Medicine, University of Lisbon; ULS Tras
os Montes e Alto Douro (Neurology)

Joao Sanches — Instituto Superior Técnico,
University of Lisbon (Bioengineering)
Susana Oliveira Henriques — Lisbon School
of Medicine, University of Lisbon; Centre for
Science and Technology Studies (CWTS),
Leiden University (Library Sciences)

Teresa Carvalho — Lisbon School

of Medicine, University of Lisbon

(Molecular Biology and Oncobiology)

Valter Fonseca — WHO Athens Office on Quality of

Care and Patient Safety; Lisbon School of Medicine,

University of Lisbon (Healthcare Management)

JSCMED is the official journal of the Sociedade

das Ciéncias Médicas de Lisboa, endorsed by the

Lisbon School of Medicine, University of Lisbon,

NOVA Medical School, NOVA University of Lisbon,

and Catolica Medical School - Lisbon.

N /3
%

Faculdade =
de Medicina LISBOA

SCHOOL

NOVA G

VIEWPOINT

Large Language Models in Medicine
AntONio Vaz Carneiro ..........cccceeveiiueieiieieeiieieteeiee sttt snens 8

PERSONALITIES

Anténio José de Barros Veloso
VACLOT OLIVEITA .....ocuveeiiiiiecie ettt ettt 12

ARTICLES

In-Hospital Falls and Fractures:
Underreported, Overlooked, and Lethal
Estefania Rodrigues, Ana Margarida Silva, Madalena Abranches, et al. ....... 16

Oropouche Fever on the Rise: Overview of a Reemerging
Arbovirus in Latin America
Ana Filipa Brito Arraiol, Vitor Laerte Pinto Junior............cccccocveviinncncnnne 24

ST-Segment Elevation - Where is the Myocardial Infarction?
Nuno Magalhies, Rui Filipe Gomes, Ana Raquel Gomes, et al........................ 32

The Evolution of Porto Medical School
Honour Students’ Folders
AmELia RICON FEITAZ........c.ocveiuiieieieeeeeeee e 35

ACADEMIC CORNER

Assessment methods in Undergraduate
Medical Education: brief considerations
Patricia Canhd0........cccciviiiiicieee e 44

INSTRUCTIONS FOR AUTHORS ..o 52

JORNAL DA SOCIEDADE DAS CIENCIAS MEDICAS DE LISBOA Volume 169
ISSN ONLINE: 3051-7338 No. 3
October 2025
TABLE OF CONTENTS
EDITORIAL
Molecular Medicine: Bridging Discovery and Clinical
Transformation
TereSa CarvalllO .......cc.oooi ittt 3
PROPERTY
Sociedade das Ciéncias Médicas de Lishoa
Instituto Bento da Rocha Cabral LETTER TO THE ED|TOR
Calgada Bento da Rocha Cabral, 14 Posture, motion and therapheutic relationship: Physiotherapy
1250-047, Lisboa and Philosophy
Email: scmed@scmed.pt | Tel: 962610164 LUIS COCINO ...ttt 6






EDITORIAL

JORNAL DA
SOCIEDADE
DAS CIENCIAS
MEDICAS DE
LISBOA

Received: 05 SEP 2025 | DOI: https://doi.org/10.57849/ulisboa.fmjscml.0000022.2025

EDITORIAL

Teresa Carvalho 1
Member of the Editorial
Board JSCMed

1 Assistant Professor and
Researcher, Faculty of Medicine,
University of Lisbon, Portugal

4 t.carvalho@medicina.ulisboa.pt

66

The future of
molecular medicine
will depend on
coupling technical
innovation

with equitable
implementation”

Molecular Medicine: Bridging
Discovery and Clinical
Transformation

olecular medicine has rapidly evolved from a conceptual
framework to a transformative discipline at the intersection
of molecular biology and clinical practice. Rooted in the
discovery of DNAS structure in 1953 and empowered by
methodological breakthroughs such as recombinant DNA
technology, the polymerase chain reaction, and more recently next-
generation sequencing and CRISPR/Cas9 technology, this field has
redefined how we understand, diagnose, treat, and prevent diseases.

In its early phases, molecular medicine focused on characterizing the
molecular basis of disease, revealing how mutations in genes such as
TP53 and BRCA1/2 disrupt cellular regulation and drive oncogenesis.
Similar progress in neurology identified mutations in the APOE and APP
genes as pivotal in Alzheimer’s disease, and the HTT gene in Huntington's
disease. These insights established the paradigm that many diseases
originate in molecular derangements that can be precisely mapped in
our genome.

Today, the field is defined by unprecedented technological sophistication.
Next-generation sequencing enables comprehensive genomic and
transcriptomic profiling, while single-cell and spatial transcriptomics
deepen our understanding of cellular heterogeneity in both health and
pathology. CRISPR-Cas9 genome editing now provides a platform for
correcting pathogenic mutations and advancing gene-based therapies.

The clinical translation of these discoveries has been equally
transformative. Personalized medicine, informed by genomic profiling,
is now a cornerstone of oncology and increasingly of cardiovascular and
neurological care. Targeted therapies such as imatinib for BCR-ABL-
positive chronic myeloid leukaemia and trastuzumab for HER2-positive
breast cancer exemplify the power of molecularly guided intervention.
Furthermore, the advent of liquid biopsy technologies allows real-time
monitoring of circulating tumour DNA, offering new avenues for early
detection and therapeutic adaptation.
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actionable insights requires robust computational tools, and the

ethical dimensions of genome editing and data privacy demand
ongoing scrutiny. The future of molecular medicine will depend on
coupling technical innovation with equitable implementation. Artificial

Yet challenges remain. Integrating multi-omics data into clinically ‘ ‘

Molecular medicine is

intelligence and machine learning promise to synthesize molecular no | onger an emerging
data into useful information for healthcare and to construct predictive field—it is a defining
models of disease, but they must be used responsibly. force in modern
Molecular medicine is no longer an emerging field—it is a defining healthcare...”

force in modern healthcare, as demonstrated during the recent SARS-
CoV-2 pandemic, where an impressive collaborative effort of scientists
and physicians working together to understand the epidemiology and
pathology of COVID-19 led to the development of a new class of vaccines
at unprecedented speed, allowing control of the crisis.

Its trajectory demonstrates how discovery science can reshape clinical
practice, transforming medicine from reactive care to proactive, precise,
and preventative intervention. As we look forward, the imperative is
clear: to ensure that the transformative potential of molecular medicine
is translated into accessible benefits for all patients, not just a privileged
few.

Teresa Carvalho
Member of the Editorial Board (JSCMed)
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he heraclitean duality of “Posture vs. Movement” emerges from the

Body to show us how paradoxical the relationship it establishes with

Philosophy itself, as well as with Epistemology. But this polarity has

an interesting parallel with what the theme of “Postural Reeduca-
tion” conveys to us as an epistemic movement “ad infinitum".

The fact that movement emerges from posture, and that posture allows
movement, does not prevent an inadequate understanding of how the
muscles of the posterior region of the body work. Organized as a “muscular
chain” (which should be better called “neuromyofascial chain”), they require
a minimum muscle length, adequate stretching, to support the work of the
anterior, “liberal” muscles 1-3 Strengthening the posterior muscles, when ex-
cessively “tonic,” has the effect of fueling hegemonies, making movement
difficult, which, in turn, implies more contraction (anterior and posterior).
And yet, hegemony also translates into an excess of the intrinsic re-educa-
tive method, the invitation to helpful stretching, which also results in con-
traction, in defense. And this manifests itself “positively” in the empirical
symptom, in pain 4.

The body’s areas evoke the therapeutic relationship. A balanced stretch in-
vites a “therapist vs. patient” depolarization; excessive dogma distracts from
this relationship, empirically polarizing it. From a monistic equilibrium, we
devolve into a “Subject-Object” dualism. The Subject/therapist produces an-
other Subject, the former patient, and this dualizes (itself) into the former
therapist. Tension increases the imbalance, the “pathos”. Each pole will strive

6 | JSCMed | Volume 169 | No. 03 | OCTOBER 2025
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The paradox is that
there are two faces:
“Determination”
and “Freedom”,
“Reason’”and
“‘empiricism’”,
“Spirit”and “matter”,
“‘Subject”and
“Object”, “Posture”
and “movement”’,
and the inability

to unite what time
continually recreates
in the game of
illusion, of existence,
which is being in
the body, a monistic
‘duel’.

Posture, motion and therapheutic relationship: Physiotherapy and Philosophy

to attract the “dual” elements of the System, conquering Reality, attempting
anew Reason-Reality relationship. Defensive polarization attempts depolar-
ization through a “rational” conquest of the System, and this is an attempt at
phenomenal pacification. The more scientific relationship, the one with the
greatest support from the real “a priori’, will perhaps win, but any gain will
defeat the entire System, because the defense is appeased.

Absolute balance would kill Subject and Object; it is the logic of life that rea-
son composes the approximation, but simultaneously prevents fusion. The
state of “incompetence” portrays the “normal” duality of Reality, the neces-
sary, obligatory distancing from rational objectivity. The Object kills reason,
Ethics kills morality. A compensation brings closer; if it is plausible, it increas-
es the likelihood of being unbalanced by physicalist Reality. If, however, the
dominant Reality can be constructed, this implies that the “a priori” Truth
does not necessarily have the final word, and also implies that the “eternal
return”’ can occur, and only tolerance can depolarize, bringing them closer to
impassivity. The Object, Truth (unbearable and improbable, of course), kills
the relationship of lovers with Love. Not without the risk of mortal polariza-
tion due to fear of fusion.

A tolerant stance grows in stature and better resists adversity; it fosters de-
polarization, pacifying, and diluting “pathos”. This is created by threat; it is
here that movement becomes “tense” and equilibrium falters. Tension cre-
ates compensations, and these mimic the childish stance/reason, just as “pa-
thos”, movement, is a threat to equilibrium. Defense seeks to recreate Unity,
but this is thwarted by desire, just as “free will” impedes indeterminacy, Free-
dom, which is a matter of destiny.

The paradox is that there are two faces: “Determination” and “Freedom”, “Rea-
son” and “‘empiricism”, “Spirit” and “matter”, “Subject” and “Object”, “Posture”
and “movement”, and the inability to unite what time continually recreates
in the game of illusion, of existence, which is being in the body, a monistic
“duel”. But to see, to prove, we must die; we are condemned to not fully be,
and this is the condition of an ever-provisional science, and the only dogma
is movement. And it is from this that the dogma of pseudoscience is nour-
ished, which seeks in circularity the foundation of necessary contradiction,
when science, in its “reduction” tries to secure doubt. Placebetarian pseudo-
science seems like a misstep, but the paradox is knowing that future science
can come from it, but this too can be a “misstep”, an unbalanced movement.
The greatest hygiene is the balance that is generated spontaneously, and this
can never be a matter of “life or death.”
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Introduction

he application of artificial intelligence (Al) to

medicine is not new, but the advancement of

Large Language Models [LLMs], such as GPT-5

and other emerging multimodal models, rep-
resents a qualitative forward shift. These models have
already moved beyond the experimental domain and
are beginning to integrate into everyday clinical tasks,
from supporting the writing of notes and reports, to
triaging patient messages and synthesizing scientific
literature (121,

The apparent benefits are important: increased
efficiency, reduced administrative overhead, rapid ac-
cess to information, interviewing patients and even
support for diagnostic reasoning. However, the transi-
tion from enthusiasm to responsible adoption requires
a new level of rigor: less technological fascination and
more scientific maturity. In practice, the question has
shifted from “can the LLM do this?” to “should it do it,
and under what conditions?”

In this article we discuss some aspects of the role
of LLMs in medicine. The potential applications of this
technology are immense, but for this paper we selected
some of the most relevant and well studied. We have in-
cluded a glossary at the end, with some useful definitions.

JSCMed | Volume 168 | No. 03 | OCTOBER 2025

Where LLMs already demonstrate value

Clinical Documentation and Summarization:
Several studies have shown that models adapted to
the medical context can outperform human experts in
writing and summarizing clinical notes when super-
vised Bl. There is evidence that LLM trained with real
clinical data produced summaries superior to those
of physicians in terms of accuracy and completeness,
saving significant administrative time [l. These results
point to a concrete opportunity: reducing bureaucratic
burden and returning time to direct care.

Patient Communication: Models like ChatGPT
have been tested in the context of responding to pa-
tient messages. In a study from JAMA Internal Medi-
cine (2023), Al-generated responses were rated by an
independent panel as more empathetic and detailed
than those of physicians [4l. However, the same study
emphasizes that Al should not replace the practitioner,
but rather serve as a co-pilot, preparing drafts that the
clinician reviews and validates.

Medical Education and Health Literacy: LLMs
have demonstrated remarkable performance on stand-
ardized USMLE exams and other medical tests [56],
While these results demonstrate high performance
and knowledge, they fail to capture contextual clini-
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cal reasoning. In practice, the LLM can be useful as an
educational tool (synthesizing information, explaining
concepts, and generating clinical cases) but it still does
not replace human clinical judgment.

Limitations and Risks

Despite advances, LLMs have serious limitations
that cannot be ignored.

Hallucinations and Factual Errors: The phe-
nomenon of hallucination (the generation of incorrect
but plausible information) is perhaps the greatest clin-
ical risk. Even recent models continue to produce false
statements with high confidence, which can induce
clinical error if the user blindly trusts the output [7l.

Bias and Fairness: LLMs reproduce (and some-
times amplify) the biases present in the data they
were trained on. This can translate into disparities in
response quality by ethnic group, gender, language, or
socioeconomic status [8l. Stratified performance testing
and continuous adjustments are essential to ensure
fairness.

Lack of Transparency and Traceability: The
most powerful language models are often closed-
source, making thorough audits impossible and error
correction difficult. This opacity is incompatible with
the principle of traceability that governs medical tech-
nologies. The scientific community has called for the
adoption of open-source, auditable models for clinical
use, with detailed documentation (“model cards”) [9I.

Transferability and Context: The performance
of a model trained in one language or in one healthcare
system can degrade substantially in other contexts.
Local adaptation, via fine-tuning or contextual prompt
engineering, is necessary to avoid cultural and clinical
errors [10],

Ethics, Safety, and Regulation

In 2024, the World Health Organization [WHO]
published the first ethical and governance guide for
large-scale [multilmodal models in healthcare, with
more than 40 recommendations [, These include: In-
dependent prior evaluation of performance and safety;
Post-deployment monitoring; Transparency of training
data and limitations; Mandatory human oversight in
critical decisions; Protection of personal data and in-
formed consent.
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In the US, the FDA updated its guidelines for
software with AI/ML functions, integrating LLMs into
the Software as a Medical Device [SaMD] category [12I. At
the European level, the AI Act (2024) classifies medical
AI as “high risk,” requiring technical documentation,
lifecycle management, explainability, and CE certifica-
tion before commercialization 13,

Concurrently, the debate over legal liability is
growing. If a clinical decision results from an interac-
tion between a human and AI, who is liable in the event
of harm? Recent literature advocates for clear institu-
tional contracts and automatic records of Al-assisted
decisions, ensuring shared accountability 14l

From Algorithmic Evidence
to Clinical Evidence

Research on LLMs has been dominated by algo-
rithmic metrics: accuracy, BLEU scores, F1 scores, pass
rates. However, clinical utility requires another type of
proof: real impact on health outcomes, efficiency, and
safety. Pragmatic studies in hospital settings are still
scarce. In 2024, the NEJM Al emphasized that “transi-
tion to clinical practice requires demonstrating direct
benefit to patients, not just computational perfor-
mance” [15],

Furthermore, equity assessment should become
mandatory. LLM performance should be tested by age,
gender, language, and socioeconomic status, and pub-
lished, just as demographic composition is published
in clinical trials. In the Table I we suggest operational
recommendations for responsible implementation of
LLMs in clinical settings.

The Near Future: Multimodality
and Integration

The next step for LLMs in medicine is multimo-
dality: models capable of processing text, images, audio,
and structured data simultaneously. This will enable
joint interpretations of reports, exams, and clinical ex-
aminations. One should be alert that each new type of
data introduces new privacy risks and validation com-
plexities [16],

Simultaneously, LLMs are being integrated into
electronic health records [EHRs], facilitating informa-
tion querying, automated note-writing, and interdis-
ciplinary communication. These applications promise
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TABLE . Operational recommendations for responsible implementation of LLMs in clinical settings.

FASE RECOMMENDED ACTION

OBJECTIVE

1 Usage selection . :
notes, administrative responses)

Choose low-risk/high-volume tasks (e.g., drafting

Minimize risk and maximize impact

2 Prior assessment opinion, and ethical analysis)

DPIA (personal data impact assessment, legal

Legal and ethical compliance

3 Local adaptation contextual prompt engineering

Light fine-tuning with anonymized data or

Clinical and linguistic relevance

4 Independent validation )
diverse samples

Testing with clinically meaningful metrics and

Reliability and fairness

5 Governance )
rollback mechanisms

Documentation (“model cards”), version logs,

Transparency and traceability

6 Human oversight Define the role of the human-in-the-loop per task

Clinical control
and safety

7 Continuous monitoring
channels

Periodic audits, performance logs, feedback

Continuous improvement

8 User training

and bias

Al literacy and training to identify hallucinations

Safe use conscious

substantial efficiency gains but require improved con-
trol and explainability mechanisms [17],

Conclusion

Large language models [LLMs] are rapidly trans-
forming medical practice, from administrative tasks to
assisted clinical reasoning.

The enthusiasm surrounding these tools is un-
derstandable, but their potential benefits will only be
realized if they are treated as medical technologies,
with appropriate validation, oversight, and regulation.
Large language models are not “artificial doctors”; they
are (at best) cognitive augmentation tools. Their poten-
tial to improve quality, efficiency, and equity in health
isreal, but it will only be realized if they are treated like
any other medical technology: with specifications for
use, independent validation, continuous monitoring,
and ethical governance.

Clinical adoption of LLMs must be gradual,
supervised, and transparent. Each step must be ac-
companied by documentation, training, and impact
assessment. Trust should not come from the model's
reputation, but from locally produced evidence.

The challenge in 2025 is to transform fascinating
models into reliable clinical tools: patient-centric, audit-

10 | JSCMed | Volume 169 | No. 03 | OCTOBER 2025

able, and fair. This requires collaboration between phy-
sicians, engineers, regulators, and patients.

We believe that the future of Al in medicine will
not depend on the size of the models, but on the matu-
rity of the institutions that use them.
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BRIEF GLOSSARY ['€]

DESIGNATION  DEFINITION

Bias (in Al) Systematic errors in the output of a model due to flawed
assumptions in the machine-learning process. This is
usually from the data the model are trained on and can
also be accentuated in the fine-tuning process.

Fine-tuning Further training a pretrained model on a specific task
and adjusting the preexisting parameters to achieve
better performance for a particular task.

Foundation A large-scale neural network model trained on vast data

model to develop broad learning capabilities, which can be
fine-tuned for specific tasks. A foundation model can
be fine-tuned to generate reports or answer medical
questions.

Generative Models trained on large data sets that can produce

artificial intelli-  seemingly novel realistic content.

gence This can be audio, visual, or text.

Large language
models (LLMs)

Multimodal

LLMs

Neural networks

Pretraining

Al models trained on an enormous amount of text data,
that are capable of generating humanlike text and
learning relationships between words.

Models capable of processing and generating different
types of data, such as text, images, and audio. They are
an emerging form of LLM with a wide range of potential
applications in medicine.

Systems inspired by the neuronal connections in the
brain that are capable of learning, recognizing patterns,
and making predictions on tasks without explicit
programming. They are the building blocks of many
modern machine-learning (deep-learning) algorithms.

The initial phase of training a model on a large data
set before fine-tuning it on a task-specific data set. The
parameters are updated in the training process.

Adapted from Ann Intern Med. doi:10.7326/M23-2772
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nténio José de Barros Veloso was born in Coimbra in Septem-

ber 1930, the son of a doctor and a piano teacher. His child-

hood was marked by a defining event: at eight months of age,

his mother contracted pulmonary tuberculosis, leading to

her being admitted to the Sanatério do Caramulo, causing a
separation between him and his mother. This circumstance would deci-
sively influence his personal and professional trajectory.

His father regularly visited his mother at the sanatorium, and this con-
tact resulted in his integration into the institution’s clinical staff, where
he would pursue his entire career.

After three years of hospitalisation, his mother was discharged, and the
family, already living in Caramulo — a small village that grew up around
this mountain sanatorium in the centre of Portugal — decided to settle
there permanently. It was in this peculiar environment that the young
Anténio José grew up, until his studies took him to other places, while
maintaining regular visits to his family. His experience there would
lead, decades later, to the publication of a book dedicated to his sanato-
rium experience: Caramulo: The Rise and Fall of a Tuberculosis Resort. [
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One Life in Medicine: Anténio José de Barros Veloso
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Gifted with a
multifaceted personality,
he balanced medical
practice with intense
cultural activities. An
inspired jazz pianist,
he regularly attended
and performed at the
famous jazz club in
Lisbon, the Hot Club,
with some of Portugal’s
most renowned jazz
performers.
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Barros Veloso delivering his speech at the Doctor Honoris Causa
ceremony, Universidade Nova de Lisboa, 2018.

After graduating in Medicine from the University of Coimbra, he was at-
tracted to the prestige of the Hospitais Civis de Lisboa and its Banco (emer-
gency department). He thus submitted himself to the famously demanding
admission examinations, succeeding well. He then progressed through his
career as a specialist in Internal Medicine, culminating in the role of Direc-
tor of a Medicine Department (Medicina 1) at the Hospital de Santo Anténio
dos Capuchos.

As a central figure in the development of Internal Medicine in Portugal, Bar-
ros Veloso organised several highly reputable annual courses. He founded
the Portuguese Society of Internal Medicine and was the editor of its sci-
entific journal. He was also a founding member of the European Society of
Internal Medicine.

Gifted with a multifaceted personality, he balanced medical practice with
intense cultural activities. An inspired jazz pianist, he regularly attended
and performed at the famous jazz club in Lisbon, the Hot Club, with some
of Portugal’'s most renowned jazz performers.

He inherited his love of the piano from his mother, a talented interpreter of
19th-century classical works, because, as he stated, they were both blessed
with a “musical mind.”

After retirement, he devoted himself to studying the History and Philoso-
phy of Science, completing a master’s degree at the Faculty of Sciences of
the University of Lisbon. This experience resulted in the publication of the
book Tycho Brahe: A Fabulous Astronomer in the Kingdom of Denmark.[2!
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One Life in Medicine: Anténio José de Barros Veloso

Barros Veloso performing at Tavola
Jazz Bar, Lisbon, September 2024.
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His commitment to the History of Medicine resulted
in several publications, including a landmark work:
Doctors and Society: For a History of Medicine in
20th-Century Portugal 3], of which he is the co-author,
coordinator and editor. His cultural interests expand-
ed to the history of tile art — an artistic expression of
Arab origin and of excellence in Portugal — which led
him, in co-authorship with his wife, Isabel Almasqué,
to publish several volumes, notably: Hospitais Civis
de Lisboa - History and Tiles 4], dedicated to the tile
heritage in those hospital buildings, many of which
were former convents, some as old as the 15th cen-
tury, and another entitled Portuguese Tiles and Art
Nouveaul8], considered a groundbreaking work.

His separation from everyday clinical practice, combined with his longevity,
allowed him to develop a critical appreciation of the paths of contempo-
rary medicine, which was expressed in Medicine and Other Things/él. In it,
he compares the modern era to a new Renaissance, drawing fundamental
parallels such as the invention of the printing press and the emergence of
the internet, and between Montaigne's scepticism and current denialism re-
garding climate change and the supposed harmful effects of vaccines.

In recognition of his remarkable contribution to Portuguese medicine and
culture, he was awarded the title of Doctor Honoris Causa by the Universi-
dade Nova de Lisboa in 2018, at the age of 88.

Anténio José de Barros Veloso continues to write and participate in jazz jam
sessions.

He is an esteemed figure in Portuguese medicine, embodying the ideal of
the humanistic and versatile physician, giving full meaning to the aphorism
from the nineteenth-century Spanish anatomist José de Letamendi and
popularised in Portugal by Abel Salazar: “The one who only knows about

Medicine, does not even know about Medicine.”
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In-Hospital Falls and Fractures:
Underreported, Overlooked, and Lethal

Estefania Rodrigues’, Ana Margarida Silva23, Madalena Abranches?,
Francisco Alves23, Mariana Alves3>

Introduction: In-hospital falls are a persistent issue and the most
frequently reported adverse event among older patients. Fall rates typically
range from 3 to 11 per 1,000 patient-days, with 25-40% causing injury and up to
10% resulting in serious harm. In Portugal, falls account for 21% of all hospital-
reported incidents, according to the National Incident Identification System,
highlighting the need for effective prevention. Objectives: To evaluate the
prevalence and severity of in-hospital falls at a tertiary hospital in 2023 and
the number of associated fractures. Methods: Retrospective observational
study of all hospitalized patients who sustained a fall between January and
December 2023. Falls were identified through nursing reports and the internal
risk management system, then cross-referenced with orthopedic referrals to
confirm fractures. For these cases, outcomes such as mortality, length of stay,
and discharge destination were assessed. Data were extracted from electronic
records and statistically analyzed. Results: A total of 277 falls were reported by
nurses (0.6 per 1,000 patient-days), but only 126 were recorded in the internal
reporting system (RISI), with 5 classified as severe. Eight patients sustained
fractures (3% of reported falls), with a median age of 73.5 years; 65% were
male. Fractures included 4 proximal femur, 2 humerus, 1 malleolus, and 1
vertebra. Outcomes were severe: 50% in-hospital mortality, 88% mortality

at 120 days, median stay of 55 days, and none regained independent living.
Conclusion: This study reveals not only a likely underreporting of in-hospital
falls but also the serious clinical consequences associated with fall-related
fractures.
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INTRODUCTION

of institutionalization. Beyond the direct physical and

The International Quality Indicator Project de-
fines a fall as any unplanned descent of a patient to the
floor or to a lower surface, with or without injury to
the patient[l2], Despite global recognition of the prob-
lem, in-hospital falls remain a persistent concern and
represent the most commonly reported adverse event
among hospitalized older adults!34]

Falls and their associated injuries are more prev-
alent in older populations and can lead to fractures,
pain, disability, fear of falling, loss of independence,
reduced mobility, premature death, and increased risk

JSCMed | Volume 168 | No. 03 | OCTOBER 2025

psychological impact on the patient, falls also have a
significant impact on families, society, and health sys-
tem costs, making this a major global health issuel56l.

Fall rates in hospitals vary widely across coun-
tries but are generally estimated at 3 to 11 falls per 1,000
patient-days. Of these, approximately 25-40% result in
physical injuries, and 1-10% lead to serious harm such
as fractures - most commonly of the hip, wrist, hu-
merus, and pelvisB478],

In Portugal, data from the national incident re-
porting system (Notific@) indicate that 21% of all re-
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ported incidents are fall-related(®l. Furthermore, a study
conducted at Braga Hospital identified patient falls as
the most frequently reported incident(2l.

Summaries of the evidence highlight several risk
factors for falls among hospitalized patients, including
gait instability, delirium, cognitive impairment, uri-
nary incontinence, history of previous falls, visual im-
pairment, multimorbidity, and the use of psychotropic
medications!9. The National Initiative for the Care of
the Elderly (NICE) also identifies pain, polypharmacy,
and muscle weakness as additional contributors(4l.

Falls in hospital settings are widely recognized
as an indicator of care quality and are associated with
longer hospital stays and poorer patient outcomes. Se-
vere injuries — mostly orthopedic — have a devastat-
ing impact on the patient’s quality of lifel23],

Given the frequency and potential severity of
in-hospital falls and related fractures, this issue de-
mands urgent and effective preventive strategies!®l.

This study aimed to assess the prevalence and se-
verity of in-hospital falls in 2023, characterize patients
who sustained fall-related fractures, and compare falls
recorded by the nursing team with those officially re-
ported in the Internal Risk Management System (RISI).

METHODS

Retrospective observational study that analyzed
the number of fractures associated with falls among
inpatients at Unidade Local de Saude Santa Maria
(ULSSM) during the year 2023. The target population
consisted of all hospitalized patients who sustained an
in-hospital fall between January and December 2023.

1. Population and Data collection

The study included all hospitalized patients
aged 18 years or older who sustained fractures result-
ing from falls that occurred within the hospital setting
between January 1 and December 31, 2023.

In-hospital falls was identified through nursing
incident reports and the internal risk management sys-
tem (RISI). Falls reported in the RISI were classified ac-
cording to their severity using the International Classi-
fication for Patient Safety (ICPS), while those reported
by nursing staff were categorized by location: inpatient
units or outpatient areas, including outpatients clinics,
imaging, radiotherapy, hemodialysis, and the emer-
gency department.

Data from the nursing reports and RISI were an-
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onymized, preventing individual patient identification.
These sources were cross-referenced with the ortho-
pedic referral system to identify cases of suspected or
confirmed fractures.

Additional data were obtained through the or-
thopedic referral system and the electronic medical
record (EMR). These sources allowed for patient iden-
tification and enabled a more detailed clinical and
demographic characterization, including diagnoses,
treatments, and outcomes. The referral system was
specifically used to identify all fracture cases resulting
from in-hospital falls during 2023.

2. Variables

The variables analyzed in this study encom-
passed demographic, clinical, functional, and contex-
tual data. Demographic variables included age and sex.
Hospital-related variables comprised the date of admis-
sion, date of fracture, and total length of hospital stay,
including the circumstances of the fall and the use of
physical restraints. These data were used to calculate
the fall risk at admission based on the Downtown scale.

Pre-fracture status was assessed through the pa-
tient’s place of residence prior to the fall. Fracture-spe-
cific characteristics included the side affected, the pres-
ence of pathological fracture, and whether surgical in-
tervention was performed.

Post-fracture data included in-hospital mortali-
ty, discharge date, and discharge destination. Function-
al and nutritional assessments performed at admission
were also collected, including the Clinical Frailty Scale
(CES), the Eastern Cooperative Oncology Group (ECOG)
performance status, and nutritional status.

Vital status was assessed at 30,120 days and 1 year
post-fracture to determine short- and medium-term
and long-term outcomes. Risk factors for falls were as-
sessed using the Downton Fall Risk Index and included
the use of tranquilizers, sedatives, psychotropic drugs,
antihypertensives, antidepressants, and antiparkinso-
nian medications; a documented history of previous
falls; visual and hearing impairments; a confused men-
tal state; and gait instability.

Risk factors for fractures were also documented
based on the FRAX® tool, including a history of previ-
ous fractures, current smoking, use of glucocorticoids,
diagnosis of rheumatoid arthritis, presence of second-
ary osteoporosis, and alcohol consumption of three or
more units per day.

In the context of the conceptual framework
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of the International Classification for Patient Safety
(ICPS), the variable “Degree of Harm" was categorized
as follows: None, when the consequence for the pa-
tient was asymptomatic or without detectable symp-
toms and required no treatment; Mild, when the con-
sequence was symptomatic, involving mild symptoms,
temporary loss of function, or minimal to moderate
short-term harm, requiring no intervention or only
minimal intervention, such as additional observation,
investigation, analysis, or minor treatment; Moderate,
when the patient was symptomatic and required fur-
ther intervention—such as an additional procedure
or therapy—an extended hospital stay, or experienced
permanent or long-term harm or loss of function; Se-
vere, when the consequence was symptomatic and
necessitated life- saving measures or major medical/
surgical intervention, led to a reduction in life ex-
pectancy, or caused significant permanent or long-term
harm or functional loss; and Death, when, on the bal-
ance of probabilities, the incident was the direct or con-
tributing cause of death or significantly hastened death
in the short term 101,

4. Ethics and confidentiality

The study was approved by the Ethics Commit-
tee of CAML (Centro Académico de Medicina de Lis-
boa) — ref 295/24. All procedures were conducted in ac-
cordance with the ethical standards of the institutional
research committee and with the principles outlined
in the Declaration of Helsinki. Given the nature of the
study and the use of anonymized data from electronic
health records, the requirement for informed consent
was waived by the ethics committee.

5. Data analysis

Data was organized and analyzed using statistical
software. Data analysis was conducted using descriptive
statistics, including the mean with standard deviation
(SD), median with interquartile range (IQR) and frequen-
cies, as appropriate to characterise the sample.

RESULTS

Prevalence of falls

In 2023, a total of 277 in-hospital falls were re-
ported by the nursing team; of these, 251 occurred
during inpatients stays and 26 in outpatient settings.
However, only 126 of these events were reported in the
Internal Risk Management System (RISI), reflecting a

JSCMed | Volume 168 | No. 03 | OCTOBER 2025

55% underreporting rate when compared to nursing re-
cords. Among the falls reported in RISI, 46% were clas-
sified as no-harm incidents, 41% as incidents with mild
harm, 5% with moderate harm, 4% with severe harm,
and none resulted in death. It is noteworthy that data
received from the RISI group may contain inaccuracies
due to 4% of cases lacking classification, and deaths
were not reported by the RISI group (Table I).

Patients’ characterization

Eight patients sustained a fracture resulting
from an inpatient fall, corresponding to 3% of all falls
reported by the nursing team and 6% of those recorded
in the RISI.

Internal Medicine accounted for the highest pro-
portion of cases (n=3; 37.5%), likely reflecting the high
number of inpatient beds within the department (Table
II). Most falls (n=7; 87.5%) were unwitnessed.

Among the eight patients who sustained a frac-
ture following an inpatient fall, the majority (n=7; 89%)
were aged 65 or older, with a median age of 73.5 years
(IQR: 69.5-80), and 62.5% were male. All patients were
living in their own homes prior to hospitalization
(Table III).

Regarding baseline functional status, according
to the Clinical Frailty Scale (CES), among the patients
aged over 65 years (n=7, 87,5%), four (n=4; 43%) were clas-
sified as frail (CFS = 5), while the remaining three (n=3;
57%) were considered non-frail (CES 1-4).

The majority of patients (n=7, 875%) had a high
risk of fall at admission based on the Downtown scale.

Only half of these patients underwent nutri-
tional assessment at admission, and among those as-
sessed, 75% were found to be malnourished.

Regarding the timing of the fall during hospital-
ization, 50% (n=4) occurred more than four weeks after
admission, while 37.5% (n=3) occurred within the first
week.

The most common fracture site was the proximal
femur (50%), followed by the humerus (25%), malleolus
(12.5%), and vertebra (12.5%). Most fractures occurred on
the right side (62.5%), and only 25% of patients under-
went surgical intervention.

Regarding fall risk factors, 75% of patients (n =
6) were taking tranquilizers, sedatives, and/or psycho-
tropic medications, and 75% (n=6) were on antihyper-
tensive therapy. Additionally, 62.5% (n=5) of patients
presented with a confused mental state, and 62.5%
(n=5) exhibited gait instability (Figure 1).
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TABLE 1. Number of Falls Reported by Nursing Records and the Internal
Risk Management System (RISI), 2023

TABLE 1. Hospital context of patients with fracture following an
inpatient fall (n=8)

Variable Patients % (n) Variable Patients % (n)
Falls reported by RISI 126 Hospital Santa Maria Hospital 7(87,5)
Location Santa Maria Hospital 101 (80) Pulido Valente Hospital 1(12,5)
Pulido Valente Hospital 25 (20) Cardiology 1(12,5)
No harm 58 (46) Intensive Care 1(12,5)
Mild harm 52 (41) Unit Gastroenterology 1(12,5)
Severity Moderate harm 6(5) Pneumology 1(12,5)
Severe harm 5(4) Psychiatry 1(12,5)
Deaths Internal Medicine 3 (37,5)
Falls reported by the nursing staff 217 Witnessed ~ Yes 1(125)
In-hospital _Inpatient 251 (91) fall No 7(675)
setting Outpatient 26 (9)

TABLE llI. Clinical and demographic characteristics of patients with fall-related fractures. CVID: Common Variable Immunodeficiency.
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As for fracture-specific risk factors, the most
frequently observed were the occurrence of a previous
fracture and the use of glucocorticoids, each present in
37.5% of patients (n = 3) (Figure 2).

In terms of outcomes, the overall mortality rate
was 87.5%, with 62,5% of patients dying during hospi-
talization and 25% after discharge. Only one patient
(12.5%) was alive at 120 days post-fracture (Table IV).

Previous falls

Psychotropic
drugs

Antihypertensives

Antiparkinsonian
drugs

Antidepressants

Visual
impairement

Hearing
impairment

Confused
mental state

Gait instability

0 1 2 3 4 5 6 7 8

Fig 1. Fall risk factors, based on Downtown criteria.

Previous
fracture

Current
smoking

Glucocorticoids

Rheumatoid
arthritis

Secondary
osteoporosis

Alcohol
consumption*

)
0 1 2 3 4 5 6 7 8

Fig 2. Fracture risk factors, based on FRAX criteria. * >3 units/day
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TABLE IV. Characteristics of patients with fracture.

Variable Patients
n (%)
Age <65 1(11)
265 7(89)
Sex Female | 3 (37,5)
Male | 5 (62,5)
Pre-fracture Own home | 8 (100)
residence Institution | 0 (0)
CFS (patients > <5 (non frail) | 3 (43)
65 years) n=7 >5 (frail) 4 (57)
ECOG 0 0(0)
11 3(@375)
21 1(125)
313375
4| 1(12)5)
Downton risk scale High risk | 7 (87,5)
at admission Lowrisk | 1(12,5)
Nutritional Normal | 1(12,5)
assessment at Malnutrition = 3 (37,5)
admission Not performed | 4 (50)
Location of fracture Proximal femur = 4 (50)
Humerus | 2 (25)
Malleolus | 1 (12,5)
Vertebra | 1(12,5)
Fracture Side Right | 5 (62,5)
Left | 2 (25)
NA | 1(12,5)
Submitted to Yes | 2(25)
Surgery No | 6(75)
Length of stay < 15days | 0(0)
16 -30days | 1(12,5)
31-60 days | 4 (50)
> 60 days | 3 (37,5)
Time from <1week 4 (50)
admission to 1-2weeks | 1(12,5)
fracture 2—4weeks | 1(12,5)
>4 weeks | 2 (25)
Patient Qutcome Death during hospitalization | 5 (62,5)
Following Fracture Discharged to Nursing home | 1 (12,5)
Discharged to Convalescence unit | 1 (12,5)
Discharged to Hospital-at-home care | 1 (12,5)
Returned to own home | 0 (0)
Length of stay < 15days | 0(0)
until discharge 16 —30 days | 0 (0)
(discharged 31-60days 0 (0)
patients) n=3 > 60 days | 3 (100)
Length of stay until <15days | 0(0)
death (Patients 15-30 days | 2 (40)
who died during 31-60 days | 3 (50)
hospitalization) n=5 >60 days 0 (60)
Vital status Alive | 3 (37,5)
at 30 days Deceased | 5 (62,5)
Vital status Alive | 1(12,5)
at 120 days Deceased | 7 (87,5)
Vital status Alive | 1(12,5)
at 1 year Deceased | 7 (87,5)
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Length of hospital stay varied, with a median of
55 days (IQR: 45,5-64,5). Among the three patients dis-
charged alive, all had hospital stays exceeding 60 days.
For those who died during hospitalization, two (n=2,
40%) died within 15-30 days and three (n=3, 60%) within
31-60 days. At 30 days post-fracture, 62,5% of patients
were deceased.

Post-discharge destinations reflected significant
loss of independence. Of the three patients discharged
alive, one was transferred to a nursing home, one to a
convalescence unit, and one received care through a
hospital-at-home program. None were able to return to
independent living at home.

DISCUSSION

Our study revealed a discrepancy between the
number of falls recorded by the nursing team (n=277)
and those officially reported in the RISI, which totaled
only 126 events. Based on the nursing records, this cor-
responds to a rate of 0.6 falls per 1,000 patient - days,
with an even lower rate when considering only events
reported through RISI. This demonstrates that falls
are infrequently reported through official channels.
In our study, injury severity was assessed among falls
reported in RISI: 46% resulted in no harm, 41% in mild
harm, 5% in moderate harm, and 4% in severe harm. Of
the falls recorded by the nursing team, 3% resulted in
a fracture. Despite their low incidence, these fractures
had a relevant clinical impact, with a 30-day post-frac-
ture mortality rate of 71% and a 120- day and l-year mor-
tality rate of 88%.

Studies show that hospital fall rates vary be-
tween 3 and 11 per 1,000 patient -days!4l. However, in the
present study at ULSSM, only 277 falls were reported by
the nursing staff, corresponding to 0.6 falls per 1,000 pa-
tient-days, and even fewer, were reported through the
RISI. This discrepancy compared to other studies raises
the hypothesis of a significant underreporting of falls
in our hospital.

Half of the falls that lead to fractures (n=4; 50%)
occurred at the beginning of the hospital stay and 25%
took place during prolonged hospitalizations lasting
over one month. These findings highlight three impor-
tant points: the importance of performing a fall risk as-
sessment at the time of admission, as this is when most
falls occur; the fact that fractures contribute to an in-
creased length of hospital stay; and that prolonged hos-
pitalizations are also associated with a higher risk of
adverse events, such as falls resulting in fractures.[112]
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It is noteworthy that most falls resulting in
fractures occurred in the patient’s room, with the most
frequent situations being falls from the armchair (n=2;
25%) and the patient being found on the bedroom floor
during the night (n=2; 25%)

Fracture mortality

In the study by Khawar et al. [2021], which eval-
uated mortality among patients with proximal femur
fractures occurring in both hospital and community set-
tings, the 30-day and l-year mortality rates were signif-
icantly higher in the inpatient group compared to the
outpatient group. The mortality rate in the inpatient
group was 44% 3], which is considerably lower than
the 87.5% mortality observed in our study. However, it
should be noted that our study is based on a small sam-
ple size.

One may wonder whether this high mortality
rate is attributable to pre-existing significant comor-
bidities in patients prior to the fall that caused the
fracture, or whether the fracture itself was the primary
contributor to mortality. Although we cannot defini-
tively answer this question, we know that 37.5% of the
patients had an ECOG performance status of 1, and only
12.5% had ECOG 4. That is, 37.5% of the sample were in-
dependent, with only restrictions on strenuous physi-
cal activities. Nevertheless, out of the 8 patients in the
sample, only one was alive 120 days after the fall. Based
on this information, we can infer that fractures result-
ing from in-hospital falls are associated with a substan-
tial increase in mortality.

In addition, it is striking that no in-hospital
deaths were recorded in the incident reporting system,
even though five (62.5%) of the patients who experi-
enced a fall subsequently died during the same hospital
stay. This discrepancy raises concerns about the com-
pleteness of incident reporting and suggests the possi-
bility that deaths associated with falls may be underre-
ported due to factors such as ambiguity in attributing
causality, reluctance to report severe outcomes, or lim-
itations in the integration of reporting systems with
clinical documentation. These hypotheses highlight
the need to improve the accuracy and comprehensive-
ness of fall-related incident reporting.

Furthermore, a relevant finding was that only
25% of the patients (n=2) underwent surgery. Upon ana-
lyzing the reasons why the remaining patients were not
operated on, it was found that, among the 6 patients
who did not undergo surgical intervention, two- thirds
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had no surgical indication, two-thirds were deemed un-
fit for surgery due to their clinical condition, and one
patient was not operated on because they were outside
their usual area of residence.

Length of hospital stay and risk factors for falls

In this study, we observed that 62,5% of the pa-
tients had a hospital stay shorter than 60 days, while
375% had a stay longer than 60 days. In both cases,
these represent substantially prolonged hospitaliza-
tions. However, it is noteworthy that all patients in the
group with a hospital stay shorter than 60 days were
those who died during hospitalization, whereas all pa-
tients who were discharged had hospital stays longer
than 60 days. This finding highlights the significant im-
pact of fractures on prolonging hospital stay as well as
the poor prognosis associated with these fractures.l2!

In our study, the most prevalent risk factors for
falls were the use of psychotropic drugs and antihyper-
tensive medication, followed by a confused mental state
and gait instability — all of which are widely recognized
in the literature as established risk factors for falls.[4!

Prevention

The fall prevention protocol of Sant Maria Hos-
pital (part of ULSSM) stipulates the use of the Downton
Scale to assess the risk of falls in hospitalized patients,
as it is more sensitive to the characteristics of patients
during hospitalization5l,

In this study, none of the patients were under
physical restraints at the time of the fall that caused
the fracture; however, four patients were subsequently
subjected to physical restraints (three on the same day
or the following day, and one a week later). Comparing
these findings with the evidence, there is no scientific
evidence comparing the use of bedrails in prevent-
ing falls among hospitalized older adults to no use of
bedrails or any type of physical restraintsl!?l, Moreover,
other studies state that restraints have been shown to
increase both fall rates and serious injuries!4l. There are
no data regarding the use of chemical restraints in this
patient sample.

At ULSSM, fall risk assessment is performed at
admission, every five days, after any change in the pa-
tient's condition, and at discharge. Based on the identi-
fied fall risk and individual patient risk factors, a person-
alized management plan is established. The approach is
centered on patient education—for example, instructing
the patient to wait for assistance before attempting to

JSCMed | Volume 168 | No. 03 | OCTOBER 2025

stand, if applicable—and on managing and organizing
the physical environment, including lowering and lock-
ing beds, installing handrails in corridors, and ensuring
the patient has access to a call bell from the bed. Simi-
larly, the family plays an important role, given that the
presence of a caregiver continuously accompanying the
patient during hospitalization is essential, as is their ed-
ucation in fall prevention strategies5l,

Therefore, having sufficient nursing staff is cru-
cial for effective fall prevention, ensuring nurses have
time to monitor patient safety and implement preven-
tive measuresl6l. The 2025 study by Chiu et al. provided
evidence of a significant increase in fall rates and a de-
crease in completion of assessments when occupancy
levels exceeded certain thresholds/!7l.

Chair alarms, bed alarms and wearable sensors
have not been associated with significant reductions in
fallsli8], therefore not used at ULSSM.

Fall prevention in inpatient units can not only
help hospitals improve patient care, reduce the risk of se-
rious injury, shorten hospital stays, and lower costs but
also assist in hospital communication and teamwork19l,

This study presents several strengths. It ad-
dresses a highly relevant and current clinical issue:
in-hospital falls, with a particular focus on those result-
ingin fractures—a rare but severe event with significant
clinical consequences and impact on patient outcomes.
A major strength lies in its dual approach: on one hand, it
presents a quantitative analysis of the overall prevalence
of falls recorded in the hospital during 2023, revealing a
substantial discrepancy between events documented
by the nursing team and those officially reported in the
RISI system, thereby exposing a considerable degree of
underreporting. On the other hand, it provides a quali-
tative and descriptive analysis of fall-related fractures,
contributing to a deeper understanding of the clinical
and functional profile of these patients, the associated
risk factors, and the subsequent outcomes. Notably, the
findings — particularly the high post-fracture mortal-
ity rate and the absence of in-hospital deaths recorded
in the incident reporting system—raise important con-
cerns about the robustness and sensitivity of current in-
stitutional surveillance tools. These results underscore
the need to strengthen adverse event reporting systems
and to improve the integration between clinical docu-
mentation and institutional monitoring process.

This study also has limitations that should be
acknowledged. First, the retrospective nature of the
data collection, which relied on existing clinical re-
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cords, may affect the completeness and accuracy of the
information available. Important variables might be
missing or inconsistently documented. Second, the gen-
eralizability of the findings is limited, as the data were
derived from a single hospital center and the sample
who sustained fractures after falls was small, limiting
the statistical power and the ability to generalize find-
ings related to this subgroup. Third, due to the observa-
tional design of the study; it is not possible to establish
causal relationships between the factors analyzed and
the occurrence of fractures or mortality. Associations
observed should therefore be interpreted with caution.
Finally, there is a high likelihood of underreporting of
falls. Falls that did not result in immediate visible con-
sequences may not have been recorded in the hospital
system. Furthermore, the lack of standardization in
documenting falls—such as inconsistencies regarding
the circumstances, fall dynamics, and whether wit-
nesses were present—may compromise the analysis of
severity and associated factors.

Despite the inherent limitations of a retrospec-
tive design and reliance on clinical records, this study
represents an important first step in addressing the un-
derrecognition of in-hospital falls as a critical patient
safety issue. The findings highlight the urgent need
to foster a culture of safety among healthcare profes-
sionals, promoting awareness of the serious clinical
and systemic consequences of falls, and to improve
institutional reporting practices through optimized,
user-friendly systems. Moreover, the results reinforce
the importance of implementing individualized fall
prevention strategies and early multidisciplinary man-
agement of patients who sustain fractures, potentially
through dedicated services such as orthogeriatric units.
These findings lay the groundwork for future prospec-
tive studies aimed at evaluating targeted interventions
to reduce the incidence and severity of falls in hospital-
ized patients.

CONCLUSION

This study reveals not only a likely underre-
porting of in-hospital falls but also the serious clinical
impact of fall-related fractures, which were associated
with a markedly high mortality rate of 87.5% in the
study population.
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Oropouche virus is a reemerging arbovirus in Latin America,
responsible for multiple outbreaks since its first identification in 1955. Following
decades of sustained circulation in the Amazon region, it has recently spread to
previously unaffected areas, particularly since late 2023, raising new public health
concerns. Despite its growing relevance, it remains largely underdiagnosed, often
confused with other arboviral diseases, and overlooked by surveillance systems.
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clinical manifestations, diagnostic challenges and public health impact.

Gleicie

This work is licensed under CC BY-NC-ND 4.0. To view
a copy of this license, visit https://creativecommons
org/licenses/by-nc-nd/4.0

The virus is primarily transmitted by Culicoides paraensis, a biting midge, and
has been reported in several South American and Central American countries,
including Argentina, Barbados, Bolivia, Brazil, Colombia, Cuba, Ecuador, Guyana,
Panama, Peru and Venezuela. Imported cases notified in North America

and Europe highlight its potential for a wider geographic spread. Clinically,
Oropouche fever usually presents as a self-limiting febrile illness that can
mimic dengue, Zika or chikungunya. However, recent reports have described
neurological complications, including meningitis and meningoencephalitis, as
well as possible vertical transmission and congenital malformations, suggesting
a broader disease spectrum. To date, five deaths have been attributed to the virus,
with others under investigation. Diagnostic capacity remains limited, especially
in endemic areas, and no specific treatment exists beyond supportive care.

The continued expansion of Oropouche, driven by climate change, urbanization
and increased human mobility, underscores the need for improved surveillance
and research. Without sustained attention, this emerging infection may evolve
into a more serious threat to global health.

Oropouche Fever, Arbovirus, Public Health, Emerging Diseases,
Epidemiology.

I. INTRODUCTION

Arboviruses, viral infections transmitted by ar-
thropods, currently represent a growing threat to global
public health — not only due to the increasing incidence
reported over recent decades, but also because of their mul-
tifaceted and far-reaching societal impactll. Dengue is, un-
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doubtedly, the most prominent example within this group,
with an estimated 100 million cases per year and a broad
geographic distribution, documented across all inhabited
continentsl23l, Its transmission dynamics vary regionally,
ranging from sustained endemicity to sporadic or emerging
outbreaks!45l.
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However, in recent decades, new arboviruses
have continued to emerge and reemerge, with the po-
tential to expand further and, although unlikely, reach
the epidemiological scale of denguel®7],

Oropouche fever (OF) has emerged within this
context as a reemerging arboviral disease, historically
endemic in Latin America, particularly in the northern
region of Brazil and the western Amazon basin, but still
largely underrepresented in Western scientific liter-
ature (8-10), The sharp increase in reported cases since
late 2023, along with a recent geographic expansion —
including imported cases in the United States, Canada
and several European countries — has raised concerns
regarding its potential for transcontinental dissemina-
tion811l,

II. ETIOLOGY AND TRANSMISSION
CYCLE

This tropical disease is caused by the Oropouche
virus (OROV), an arbovirus of the genus Orthobunya-
virus, family Peribunyaviridae, and the order Bunyavi-
rales. It is part of the Simbu serological group, which
comprises various genetically related arboviruses of
both medical and veterinary significancel91213],

OROV exhibits a spherical morphology and is
composed of a helical nucleocapsid that encloses the
viral genome, itself surrounded by a lipid envelope. As
observed in other members of the Orthobunyavirus
genus, its genome consists of a negative-sense, sin-
gle-stranded RNA, segmented into three parts: small (S),
medium (M) and large (L) This segmented structure
enables reassortment events to occur — a key driver of
genetic diversity within this viral group. Reassortment
takes place when two genetically compatible viruses
co-infect the same host cell, facilitating the exchange
of entire genome segmentsl21415], This mechanism con-
tributes to the emergence of novel viral lineages with
distinct genetic and phenotypic profiles, potentially
altering pathogenicity, transmissibility and epidemio-
logical dynamics. Among the best-characterized OROV
lineages are the Iquitos, Madre de Dios and Perddes
strainsl141sl,

This vector-borne disease is primarily transmit-
ted through the bite of Culicoides paraensis, a hemato-
phagous dipteran species widely distributed across
Latin Americallél. This species thrives in both natural
environments and human-altered areas, including
rural and urban settings!!”l. The genus Culicoides, to
which it belongs, has a global distribution and serves
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as a vector for a wide range of diseases, predominantly
of veterinary importance. Notable examples include
bluetongue virus (BTV), epizootic hemorrhagic disease
virus (EHDV), Akabane virus (AKAV), bovine ephemeral
fever virus (BEFV) and African horse-sickness virus
(AHSV)0.18],

Two distinct transmission cycles of OROV have
been described: a sylvatic cycle, occurring in forested
environments, and an urban cycle, associated with
densely populated areas, ranging from small rural set-
tlements to major urban centers. The urban cycle is
particularly linked to settings involving either agricul-
tural activity or proximity to large, forested areas(il,

In the sylvatic cycle, mosquitoes such as Coquil-
lettidia venezuelensis and Aedes serratus —historically
isolated in Trinidad and Brazil, respectively — have
been identified as potential vectors. Reservoir hosts in
this cycle include small mammals such as sloths, as well
as primates, rodents and birds, as antibodies to OROV
have been reported in all these animals. In contrast, the
urban (or epidemic) cycle is predominantly maintained
by the primary vector Culicoides paraensis. A key fac-
tor linking both cycles appears to be the human host,
who, upon moving from the sylvatic environment to
the urban environment and carrying a sufficiently high
viremia, may act as the primary vertebrate reservoir,
thereby sustaining urban transmission!(6.9],

The transmission dynamics remain incom-
pletely understood, particularly because the vectors
and sylvatic hosts identified in the literature are based
on historical isolations (mostly conducted in Brazil)
that lack robust validation and contemporary confir-
mationl!51719], Therefore, the most recent evidence sug-
gests caution in determining the competent agents in-
volved in vector-borne transmissionl20l, To date, only C.
paraensis has been conclusively demonstrated to be an
effective vector. Recent entomological studies have also
highlighted the susceptibility of Culicoides sonorensis
to the virus under laboratory conditions. This finding
is noteworthy, as it could signify an emerging shift in
the geographical range of this arbovirus, considering
that this vector is primarily distributed in temperate
regions, particularly in central North Americall420],

Mosquitoes of the Culicidae family, such as Ae-
des aegypti, Aedes albopictus and Culex quinquefas-
ciatus, have been evaluated in experimental studies.
However, to date, their vector competence has not been
conclusively demonstrated!420], Therefore, there is an
urgent need for further research focusing on the vec-
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tor competence of Culicoides species in both enzootic
and non-enzootic areas, as well as other arthropods,
particularly those belonging to the genera Aedes and
Culex(2021],

III. EPIDEMIOLOGY

Oropouche virus was first isolated in 1955 from
the blood of a forest worker presenting with an acute
febrile illness, residing in Vega de Oropouche, in Trini-
dad and Tobago!!522], In 1961, the first documented out-
break occurred in Belém, the capital of the state of Para,
Brazil, with over 11,000 reported cases, thereby demon-
strating the epidemic potential of OROV. Initially con-
fined to the state of Parj, the virus has progressively
expanded within the Amazon region since 198116,

Sustained local transmission has extended
across several countries in Latin America and the Car-
ibbean over recent years, with reported cases in Ar-
gentina, Barbados, Bolivia, Colombia, Cuba, Ecuador,
Guyana, Panama, Peru and Venezuelal2lll Since late
2023, epidemiological data have shown a significant
increase in infections, with a total of 16,239 cases re-
ported in 2024, including four deaths and five instances
of vertical transmission. Of these, 13,785 were recorded
in Brazil, accounting for 84.9% of all confirmed infec-
tions. Among the Andean countries, Peru reported 1,263
cases (7.8%), followed by Colombia with 626 cases (3.8%).
For the first time, cases have been reported in North
America (Canada and the United States) and in Europe
(Spain, Italy and Germany). All of these were classified
as imported cases, with a confirmed epidemiological
link to endemic areasl!123.24],

A large-scale outbreak is ongoing in the Ameri-
casll25], According to the Pan American Health Organ-
ization (PAHO), by the fourth epidemiological week of
2025, a total of 3,765 cases had already been reported,
with 977% occurring in Brazil (3,678 cases)ll, Recent
data released by the Brazilian Ministry of Health indi-
cate a significant increase in case numbers compared to
2024. Between epidemiological weeks 1 and 20 of 2025, a
total of 10,571 cases of Oropouche fever were reported
in the country, representing a 57.9% increase compared
to the same period in the previous yearl2él. This upward
trend confirms not only the persistence of active trans-
mission but also the intensification of the epidemic cy-
cle, potentially associated with changes in ecological,
climatic and social conditions!6:25],
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IV. CLINICAL MANIFESTATIONS

From a clinical standpoint, OF typically mani-
fests as a sudden-onset febrile syndrome, following an
incubation period ranging from 1-10 days. Clinical man-
ifestations frequently include headache, myalgia, ar-
thralgia, retro-orbital pain, nausea, vomiting and pho-
tophobia — features that closely mimic those of dengue
fever. In some cases, a maculopapular rash resembling
that of rubella may be observed, as well as mild hem-
orrhagic signs such as epistaxis, gingival bleeding or
petechiael221.27],

The symptomatic phase generally lasts between
2-7 days, marking the acute stage of infection. However,
in approximately 60% of cases, a relapse of symptoms
occurs after a brief asymptomatic interval of several
days or weeks. The recurrent manifestations tend to
mirror those of the initial episode, albeit typically with
reduced intensity[1527],

Although rare, Oropouche fever can evolve into
more severe manifestations, such as aseptic meningitis
or meningoencephalitis. These complications can pres-
ent with intense occipital pain, dizziness, confusion,
lethargy, photophobia, nausea, vomiting, nuchal rigid-
ity and nystagmus!27l, Notably, among the reported neu-
rological complications, an association between Oro-
pouche fever and Guillain-Barré syndrome has been
described in three patients in Cuba in the last year(28.29],
These findings highlight potential, though still poorly
understood, neuroinvasive capacity of the virus(29l,

This arboviral infection is often self-limiting and
generally presents with a benign clinical course. Nev-
ertheless, two fatalities were confirmed in 2024, in pre-
viously healthy young women, aged 21 and 24, whose
clinical presentations resembled those of severe den-
guel303l, Both patients developed headache, fever, nau-
sea, vomiting, myalgia, abdominal pain, diarrhea and
retroorbital pain. The younger woman also developed
arthralgia and a red-colored rash, as well as hemor-
rhagic signs, such as petechiae and spontaneous bleed-
ing from the gums, nose and vaginal30l. Both succumbed
to OROV infection just four to five days after symptom
onset, according to the clinical reports, due to severe
coagulopathy and liver impairmentl. The underlying
pathophysiological mechanisms responsible for such
severe manifestations remain poorly understood. One
potential explanation for this outcome involves the
co-circulation of distinct viral clades possibly eliciting a
non-protective heterologous immunity, capable of trig-
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gering the Antibody-Dependent Enhancement (ADE)
as has been observed in severe denguel232],

A more recent concern associated with OF is the
possibility of vertical transmission. In Brazil, in 2024,
four cases of fetal death and one case of congenital mal-
formation were reported among pregnant women with
a confirmed diagnosis of acute OROV infection, with
several other cases currently under investigation/l133],
In one stillbirth, viral RNA was detected in the umbil-
ical cord blood as well as in fetal tissues including the
placenta and central nervous system33]. While the ex-
act mechanism of intrauterine transmission remains
unclear, current evidence suggests a link between ma-
ternal viremia and binding to placental surface recep-
tors, which may facilitate transplacental passage into
the fetal bloodstream(830. Beyond the possibility of
vertical transmission, OROV was identified in a semen
sample from a previously healthy man following travel
to Cuba, suggesting potential sexual transmission!8l.

V. DIAGNOSTIC APPROACH AND
THERAPEUTIC CONSIDERATIONS

The clinical diagnosis of Oropouche fever poses
considerable challenges, primarily due to its nonspe-
cific presentation and the significant clinical overlap
with other arboviral infections, including dengue,
Zika, chikungunya and Mayarol2ll. Diagnostic suspicion
should be based on a thorough epidemiological assess-
ment, considering recent travel to endemic regions,
residence in areas with ongoing active transmission or
documented exposure to known vectors!27],

Laboratory findings tend to be subtle and non-
specific, commonly encompassing leukopenia, lym-
phopenia, elevated C-reactive protein levels and mild
to moderate elevations in hepatic transaminases(927],
According to the diagnostic protocol established by the
Centers for Disease Control and Prevention (CDC), the
gold standard method for diagnosis during the acute
phase is reverse-transcription polymerase chain reac-
tion (RT-PCR). Ideally, it should be performed within
the first seven days following symptom onset, when
viral RNA remains detectable in the blood or other clin-
ical specimensl34l. During the convalescent phase, the
gold standard serological method is the plaque reduc-
tion neutralization test (PRNT), owing to its superior
specificity in distinguishing Oropouche virus antibod-
ies from those of antigenically related Orthobunyavi-
ruses/234. While recommended, this method is not of-
ten used for patient diagnosis due to long turnaround
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times and the requirement for high-containment labo-
ratory conditionsl?l,

Alternative immunoassays, such as
zyme-linked immunosorbent assay (ELISA), are often
employed as complementary methods or substitutes
for other serological techniques; however, their diag-
nostic utility is constrained by the risk of cross-reac-
tivity, particularly in regions with co-circulation of re-
lated arboviruses/l9. In addition to the aforementioned
methods, the literature describes other conventional
serological techniques, such as hemagglutination inhi-
bition, complement fixation and indirect immunofluo-
rescence assay!9l.

As previously mentioned, the diagnosis of Oro-
pouche fever can be established through a wide array of
laboratory tests. The selection of the most appropriate
test should consider the clinical phase of the disease,
the time elapsed since symptom onset and the avail-
ability of these diagnostic toolsi34. A major challenge
lies in the decentralized availability of these diagnostic
tests and the urgent need to develop rapid point-of-care
testing solutions(29],

Treatment is symptomatic and is based on sup-
portive care, including the use of analgesics and anti-
pyretics, while nonsteroidal anti-inflammatory drugs
should be avoided due to the risk of hemorrhagic com-
plications, similar to those observed in other arbovi-
ral infections such as denguel2l. Thus far, no antiviral
agent has demonstrated sufficient efficacy to warrant
clinical recommendation?l.

en-

VI. PREVENTION AND CONTROL

Since Oropouche fever is transmitted through
the bite of an arthropod vector, preventive measures
primarily focus on vector control and the use of per-
sonal protective equipment35l. Regular application of
insect repellents, along with the use of appropriate
clothing, such as loose-fitting and breathable garments
that cover exposed skin, is strongly recommended.
Furthermore, households should be protected with
fine-mesh screens on doors and windows, a strategy
that also contributes towards the prevention of other
arboviral infections. In endemic regions, local author-
ities should also implement integrated environmental
management and entomological surveillance programs
to reduce vector proliferationl.,

Although the burden of Oropouche fever is pre-
dominantly concentrated in endemic areas, the current
dynamics of human mobility and globalization present
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significant challenges to international public health(2l.
The potential for imported cases in non-endemic coun-
tries, such as Portugal, must not be underestimated,
particularly considering previous reports of imported
cases within Europe. Portugal may serve as an entry
point for emerging and reemerging arboviruses, given
theincreasing volume of international travel and the ef-
fects of climate change, which favor the establishment
of new vector species!2436],

For this reason, in Portugal, efforts should be
directed at early recognition of imported cases from
endemic regions, which requires the promotion of med-
ical literacy regarding the clinical manifestations of the
disease, as well as the development of robust labora-
tory diagnostic capacities. OF must be considered in the
differential diagnosis of acute febrile syndromes, neu-
rological presentations or gestational complications in
individuals with a recent travel history to Central and
South Americal?4.

VII. RECENT ADVANCES, KNOWL-
EDGE GAPS AND RISK OF GLOBAL DIS-
SEMINATION

In recent years, particularly since late 2023, Oro-
pouche fever has attracted growing attention from the
international medical and scientific community. This is
reflected in the significant increase in recent scientific
publications, as well as in the number of clinical guide-
lines and recommendations issued by international
entities such as the World Health Organization, the
Pan American Health Organization and the Centers for
Disease Control and Prevention[113738], This collective ef-
fort has led to several advances in scientific literature
and in the overall understanding of the disease, though
various topics remain understudied.

Among the most relevant developments is the
genetic characterization of the virus, including the iden-
tification of distinct viral lineages, notably the most re-
cently described OROVBR-2015-2024 strain, which has
been associated with the virus's recent reemergence in
Brazill816], In addition, there has been a growing effort
to elucidate the transmission cycle and to assess the
vector competence of various hematophagous species,
especially regarding the role of Culicoides species as
vectors and their geographic distribution!!420], Further-
more, the increasing number of clinical case reports
has also provided a better understanding of the clinical
spectrum of the disease, helping to identify previously
unrecognized manifestationsl27283133:39],
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Despite these advances, significant knowledge
gaps remain. The pathogenesis of the virus remains
poorly understood, often inferred from data on other
Orthobunyaviruses, limiting our understanding of dis-
ease-specific mechanisms!!440], The sylvatic transmis-
sion cycle, including its reservoir hosts and secondary
vectors, has yet to be fully characterized, with most
of the current understanding based on historical and
geographically restricted studies!89l. Diagnostic access
continues to be a major obstacle in endemic regions,
where Oropouche fever is frequently misdiagnosed as
dengue or other febrile illnesses, contributing to signif-
icant underreporting and poor epidemiological visibil-
ityl22ll, Moreover, no vaccine is currently available for
Oropouche virus, further underscoring the urgent need
for preventive strategiesl?. This represents a priority
area for investment by public health authorities, par-
ticularly in the development of more rapid and cost-ef-
fective diagnostic toolsl221],

According to the World Health Organization,
the regional risk of OROV transmission is currently
rated very high, particularly in Latin America, while the
global risk remains low!37l, However, theoretical scenar-
ios for broader dissemination should not be overlooked.
These include the potential spread of infected vectors
through human activities or environmental factors,
and the possibility of viral adaptation to new arthropod
species with broader geographic ranges, such as Aedes
aegyptil20374142], As such, continued surveillance, vector
competence studies and preparedness measures are es-
sential to anticipate and mitigate a potential expansion
of Oropouche virus transmission beyond its traditional
ecological nichel243741],
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In the emergency department (ED), ST-segment
elevation typically prompts immediate investigation
for suspected acute myocardial infarction (AMI). How-
ever, it is essential to recognize that not all ST-segment
changes correspond to Acute Coronary Syndrome
(ACS), and a careful, systematic exclusion of life-threat-
ening causes — particularly AMI - remains a clinical pri-

orityfl23],

We report the case of a 60-year-old male with a
background of dwarfism, renal lithiasis, and bladder ne-
oplasia, who presented to the ED following a syncopal
episode. He denied chest pain or dyspnea but reported
months-long hematuria, being under regular urological
follow-up. On physical examination, he was hemody-
namically stable, afebrile, and eupneic. The admission
ECG showed sinus rhythm, ST-segment elevation in
leads V1-V4, and hyperacute T waves (Figure 1), leading
to immediate transfer to the resuscitation area and ini-

tiation of ACS workup.

A bedside transthoracic echocardiogram re-
vealed preserved global systolic function and no seg-
mental wall motion abnormalities, suggesting a low
likelihood of AMI. Laboratory tests demonstrated he-
moglobin of 11.3 g/dL, acute kidney injury (creatinine

JSCMed | Volume 168 | No. 03 | OCTOBER 2025

2.84 mg/dL), significant hyperkalemia (7.6 mmol/L), and
metabolic acidemia (pH 7.398), with normal cardiac in-
jury biomarkers.

Urgent potassium-lowering therapy led to a par-
tial reduction in serum potassium (6.9 mmol/L), with-
out elevation in cardiac markers. A repeat ECG revealed
resolution of the ST-segment elevation but persistence
of hyperacute T waves (Figure 2). Abdominopelvic CT
identified bilateral ureterohydronephrosis. Following
dialysis, ECG abnormalities fully resolved, and the pa-
tient was referred to Urology for ongoing management
of obstructive nephropathy.

This caseillustrates a rare presentation of hyper-
kalemia with ST-segment elevation and underscores
the importance of maintaining a broad differential di-
agnosis. Nevertheless, it is essential to rigorously ex-
clude Acute Coronary Syndrome (ACS) in the presence
of ST-segment changes.
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Fig 1. Representation of the precordial leads from the 12-lead electrocardiogram performed at
admission to the emergency department, showing ST-segment elevation in leads V1-V4.
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Fig 2. Following emergency potassium-lowering therapy with insulin, hypertonic glucose, and a beta-2

agonist, correction of the ST-segment elevation was observed.
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Lennox-Gastraut, sindroma de West; Formas mistas. Epilepsias especiais: Convulsdes febris na crianga. Privagdo do sono. Alteragoes
do comportamento associados a epilepsia. Tratamento de episddios maniacos na doenga bipolar quando o litio estd contraindicado/
ndo é tolerado. Considerar a continuagdo do tratamento apds a ocorréncia de episddios maniacos em doentes que responderam
a0 valproato semisodico na mania aguda. Em: Doentes com ciclos rapidos; bipolares dificeis (idosos e doentes em situagoes de
comorbilidade com abuso de substancias). - Tratamento profilatico dos seguintes tipos de cefaleias: Enxaqueca, Cefaleia Cronica
Didria (Enxaqueca Transformada e enxaqueca Persistente e Resistente) e Cefaleia em salvas. POSOLOGIA E MODO DE
ADMINISTRAGAQ: Via oral. Se tratamento prévio com Acido valprdico, iniciar a terapéutica com a mesma dose didria e esquema
posoldgico. Apos estabilizagdo do doente poderd instituir-se um esquema posoldgico de 2 a 3 tomas didrias. A frequéncia de
efeitos adversos (particularmente enzimas hepaticas elevadas) pode estar relacionada com a dose. Avaliar beneficio-risco de doses
mais elevadas. Concentragdes de Fenitoina no sangue podem ser afetadas com aumento de dosagem. Para os doentes que se
queixam de irritagdo gastrointestinal, recomenda-se a administrado do férmaco durante as refeigdes, e aumento gradual da dose
a partir de um nivel inicial baixo. Epilepsia: dose inicial recomendada: 15 mg/kg/dia 3 x dia, com aumentos de 5 a 10 mg/kg/dia em
intervalos de uma semana até controlo das crises ou até dose tolerdvel. A dose maxima recomendada é de 60 mg/kg/dia. Se
exceder 0s 2500 mg, esta devera ser administrada em doses repartidas. Para a maior parte dos doentes, as concentragoes séricas
terapéuticas de Valproato situam-se no intervalo de 50-100 meg/ml. Caso a posologia didria seja igual ou superior a 50 mg/Kg/dia,
recomenda-se monitorizar niveis sanguineos. Episédios maniacos na doenga bipolar: Em adultos: A dose didria deve ser
estabelecida e controlada pelo médico. Dose didria inicial recomendada é de 750 mg. Em ensaios clinicos, a dose inicial de 20 mg
de valproato/kg de peso corporal também demonstrou um perfil de sequranga aceitavel. A dose deve ser aumentada tdo
rapidamente quanto possivel, de forma a atingir a dose terapéutica mais baixa que produza o efeito clinico desejado. Ajustar a dose
aresposta clinica. A dose média didria varia, habitualmente, entre 1000 a 2000 mg de valproato. Se doses superiores a 45 mg/kg de
peso corporal, monitorizar. A continuagdo do tratamento deve ser adaptada individualmente usando a dose minima eficaz. Em
criancas e adolescentes: A seguranca e a eficécia de Diplexil-R para o tratamento de episddios maniacos na doenga bipolar ndo
foram avaliadas em doentes com idade inferior a 18 anos. Criancas do sexo feminino e mulheres em idade fértil: O valproato deve
ser iniciado e supervisionado por um especialista com experiéncia no tratamento da epilepsia, perturbacao bipolar ou enxaqueca.
Qvalproato ndo deve ser utilizado em criangas do sexo feminino e mulheres em idade fértila ndo ser que outros tratamentos sejam
ineficazes ou ndo tolerados. O valproato é prescrito e dispensado de acordo com o Programa de Prevencdo do valproato na
Gravidez. O valproato deve ser prescrito preferencialmente em monoterapia e na dose eficaz mais baixa, se possivel numa
formulagdo de libertagdo prolongada. A dose didria deve ser dividida pelo menos em duas tomas Gnicas. Homens: Recomenda-se
que Diplexil seja iniciado e supervisionado por um especialista com experiéncia no tratamento da epilepsia ou perturbagdo bipolar
ou enxaqueca. Cefaleias: A dose minima eficaz é de 250 mg 2x dia e o tratamento deverd ter a duragao minima de 3 meses. A dose
média é de 1000 a 1500 mg/dia. Em doentes com insuficiéncia renal: pode ser necessario diminuir a dosagem, ou aumentar a
dosagem em doentes em hemodialise. Valproato é dialisavel. A dosagem deve ser modificada de acordo com a monitorizagdo
clinica do doente. DiplexilR s6 deve ser iniciado e supervisionado por um especialista com experiéncia no tratamento da
enxaqueca. O tratamento s6 deve ser iniciado se outros nao forem eficazes ou tolerados e os beneficios e riscos devem ser
cuidadosamente reavaliados em revisdes regulares do tratamento. CONTRAINDICAGOES: Diplexil-R estd contraindicado nas
sequintes situagoes: - Hipersensibilidade as SA ou excipientes. - Doenca hepatica ou disfuncdo significativa. - Antecedentes pessoais
ou familiares de hepatite grave, nomeadamente medicamentosa. - Porfiria hepatica. - Doentes que tenham doencas mitocondriais
causadas por mutagdes no gene nuclear que codifica a enzima mitocondrial polimerase gama (POLG), por exemplo a sindrome de
Alpers-Huttenlocher, e em criangas com menos de 2 anos de idade em que se suspeita de terem doencas relacionadas com a POLG.
- Doentes com distdrbios do ciclo da ureia. Tratamento da epilepsia: - Na gravidez, a ndo ser que ndo exista um tratamento
alternativo adequado. - Em mulheres em idade fértil, a ndo ser que as condicdes do programa de prevencao da gravidez sejam
cumpridas. Tratamento da perturbagdo bipolar e profilaxia de crises de enxaqueca: - Na gravidez. - Em mulheres em idade fértil, a
ndo ser que as condicdes do programa de prevencao da gravidez sejam cumpridas. ADVERTENCIAS E PRECAUCOES ESPECIAIS
DE UTILIZAGAO: trombocitopénia, alteragdes da hemostase/coagulagdo, hiperamonemia com ou sem letargia, alteragdes nos
testes de fungao da tiroide, insuficiéncia hepatica, muito raramente pancreatites graves, reagdes adversas cutdneas graves e
angioedema. Programa de Prevengao de Gravidez: O valproato tem um elevado potencial teratogénico e as criangas expostas
30 valproato in utero tém um elevado risco de malformages congénitas e perturbagdes do desenvolvimento do sistema nervoso.
Ver RCM. Foram relatados casos de ideagdo e comportamentos suicidas em doentes tratados, com medicamentos antiepiléticos,
para varias indicagoes terapéuticas. Nao é recomendado o uso concomitante de acido valpréico/ valproato de sodio com os
antibidticos do grupo dos cabapenemos. Doentes com doenca mitocondrial conhecida ou presumida: O valproato pode
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desencadear ou agravar sinais clinicos de doengas mitocondriais subjacentes causadas por mutagdes do ADN mitocondrial bem
como do gene nuclear que codifica a POLG. Se hé suspeita de uma deficiéncia no ciclo enzimético da ureia, devem ser feitos
estudos metabolicos antes do tratamento, devido ao risco de hiperamoniemia com o valproato. Podera ocorrer aumento de peso
no inicio do tratamento. Doentes com uma deficiéncia tipo Il em carnitina palmitoiltransferase subjacente (CPT) devem ser
advertidos do risco aumentado de rabdomiclise. Nos insuficientes renais pode ser necessario proceder-se a uma diminuicdo da
dosagem. Excipientes. INTERACOES MEDICAMENTOSAS E OUTRAS FORMAS DE INTERAGAO: Efeitos do valproato
semisdico nos outros medicamentos: Neurolépticos, antidepressivos, benzodiazepinas e barbituricos; Fenobarbital e Primidona;
Fenitoina; Carbamazepina; Etossuximida; Lamotrigina; Zidovuding; Felbamato; Olanzapina; Rufinamida; Propofol; Nimodipina.
Efeito de outros medicamentos sobre o valproato de sddio: Antiepiléticos; Mefloquina; Farmacos com ligagao elevada as proteinas
plasmaticas; Anticoagulantes; Cimetidina ou eritromicina; Fluoxetina; Carbapenemos; Rifsmpicina; Inibidores de protéase;
Colestiramina; Medicamentos que contém estrogénio; Metamizol; Outras interacGes: Topiramato ou acetazolamida; Quetiapina;
Alcool; Litio; Clonazepam; Clozapina. Ver RCM. EFEITOS INDESEJAVEIS: Os efeitos indesejdveis notificados mais comuns para o
valproato sao perturbages gastrointestinais, as quais ocorrem em aproximadamente 20% dos doentes. Tém sido observados
casos de lesoes hepaticas graves (ou mesmo fatais), especialmente em criancas tratadas com doses elevadas ou em combinagao
com outros antiepilépticos. Os efeitos indesejaveis foram classificados por ordem de frequéncia sequndo a sequinte convengdo:
Neoplasias benignas, malignas e ndo especificadas (incl. quistos e polipos): Raros: Sindrome mielodisplésico. Doengas do sangue e
do sistema linftico: Frequentes: Trombocitopenia, leucopenia. Pouco frequentes: Hemorragia. Raros: Anemia macrocitica,
macrocitose. Muito raros: Perturbagdes da medula dssea, concentragdo reduzida de fibrinogénio e/ou de fator de coagulagao VI,
alteragdo da agregagdo plaguetdria, tempo de coagulagdo prolongado, linfocitopénia, neutropénia, pancitopénia, anemia ou
aplasia da linhagem de células vermelhas. Desconhecido: Agranulocitose. Doencas do sistema imunitrio: Pouco frequentes:
Angioedema. Raros: Lipus eritematoso, erupgdo medicamentosa com eosinofilia e sintomas sistémicos (sindrome DRESS).
Desconhecido: Reagdes alérgicas (ver também “pele e perturbagdes dos tecidos subcutaneos’), sindrome da resposta inflamatdria
sistémica. Doencas enddcrinas: Raros: Hiperandrogenismo (hirsutismo, virilismo, acne, alopécia com aparéncia tipica masculina e/
ou aumento dos niveis de androgéneos), hipotiroidismo. Doencas do metabolismo e da nutricio: Frequentes: Hiperamonemia,
aumento do peso (fator de risco para a sindrome do ovério poliquistico, requer monitorizagdo cuidadosa) ou diminuigdo de peso;
aumento ou diminuicdo de apetite. Pouco frequentes: Sindrome de secre¢do inapropriada de hormona antidiurética (SIADH).
Raros: Hiperinsulinemia, baixos niveis da IGFBP-1 (insulin-like growth factor binding protein 1), obesidade. Muito raros: Foram
relatadas anomalias das provas da funcdo tiroideia, com relevancia clinica duvidosa. Hiponatremia. Vasculopatias: Raros: Vasculites.
Perturbacdes do foro psiquidtrico: Frequentes: Agressividade*, agitagdo*, atengdo alterada*. Raros: Irritabilidade, alucinacdes,
confusao, comportamento anormal¥, hiperatividade psicomotora*, perturbagdo da aprendizagem*. * Estas reacOes adversas sao
observadas principalmente na populagdo pediatrica. Doengas do sistema nervoso: Frequentes: Sonoléncia, tremores, parestesias,
defeito de memdria, nistagmo, tonturas. Pouco frequentes: Coma transitério, em alguns casos associado a aumento da frequéncia
das crises, ataxia. Raros: Cefaleias, hiperatividade, espasticidade, estupor, perturbagdo cognitiva, diplopia. Muito raros:
Encefalopatia, deméncia associada a atrofia cerebral (reversivel apds a descontinuagdo do tratamento), distdrbios extrapiramidais
p. ex. sindrome parkinsonica (reversivel). Desconhecido: Agravamento das crises, sedacao, letargia. Afecdes do ouvido e do
1abirinto: Muito raros: Perda de audicdo (reversivel ou irreversivel), acufenos. Doencas respiratdrias, toracicas e do mediastino:
Pouco frequentes: Derrame pleural (eosinofilico). Doengas gastrointestinais: Muito frequentes: Dores, nduseas, vomitos.
Frequentes: Diarreia, perturbacao gengival (principalmente hiperplasia gengival), estomatite. Raros: Pancreatite (por vezes fatal),
hipersalivagdo, ileus, obstrugdo intestinal. Afecdes hepatobiliares: Frequentes: Alteragdes nas provas da fungdo hepatica. Raros:
Lesdo hepatica grave que inclui insuficiéncia hepatica. Afegdes dos tecidos cutdneos e subcutdneos: Frequentes: alopecia,
enfraquecimento do cabelo e aparecimento de cabelo encaracolado, alteracdes nas unhas e leito ungueal. Raros: Exantema,
eritema multiforme. Muito raros: Sindrome de Stevens-Johnson, Sindrome de Lyell. Desconhecido: Hirsutismo (por ex. resultante
da sindrome do ovério poliquistico), hiperpigmentagdo. Afecdes musculosqueléticas e dos tecidos conjuntivas: Raros:
Rabdomidlise. Desconhecido: Foram notificados casos de densidade mineral dssea diminuida, osteopenia, osteoporose e fraturas
dsseas em doentes sob tratamento prolongado com valproato. Ainda ndo se conhece o mecanismo pelo qual o valproato afeta o
metabolismo dsseo. Doencas renais e urindrias: Frequentes: incontinéncia urindria. Muito raros: Sindrome de Fanconi (com acidose
metabolica, fosfatiria, aminoaciddria, glicosiria, reversiveis apds a descontinuacdo do tratamento), enurese nas criangas.
Desconhecido: Insuficiéncia renal, nefrite intersticial, deterioragdo da fungao renal. Doengas dos drgaos genitais e da mama:
Frequentes: Amenorreia, dismenorreia. Raros: Sindrome de ovario poliquistico, infertilidade masculina. Desconhecido:
Espermatogénese anormal (com contagem reduzida de espermatezéides e/ou motilidade). Afecoes congénitas familiares e
genéticas: MalformagOes congénitas e alteragdes no desenvolvimento. Perturbacdes gerais e alteracdes no local de administraggo:
Raros: Hipotermia, edema. Exames complementares de diagnéstico: Raros: Redugdo dos fatores de coagulacgo (pelo menos um),
testes de coagulagdo anormais (tais como prolongamento do tempo de protrombina, prolongamento do tempo parcial de
tromboplastina ativada, prolongamento do tempo de trombina, valor de INR aumentado), caréncia de biotina/biotinidas.
Populagdo pedidtrica: Existe risco particular de lesao hepatica grave em bebés e criancas pequenas, especialmente com idade
inferiora 3 anos, e de pancreatite em criangas pequenas. Estes riscos diminuem com 0 aumento daidade. Transtornos psiquiatricos
como agressdo, agitacdo, perturbagdo da atengao, comportamento anormal, hiperatividade psicomotora e transtorno de
aprendizagem so observados principalmente na populagao pedidtrica. Para mais informagdes devera contactar o Titular da
AIM: TECNIFAR - IndUstria Técnica Farmacéutica, S.A. Rua José Da Costa Pedreira, N° 11 - B - Torre Sul - 1750-130 Lisboa.
Medicamento sujeito a receita médica. Regime de comparticipagdo: Escaldo A. RCM aprovado a 05-02-2025 (versdo 24.0)
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In the “Maximiano Lemos” Museum of Medical History of the
Medical School of the University of Porto (FMUP, 1911) there is a collection

of Honour Students’ folders that dates back to the time of its predecessor,

the Porto Medical-Surgical School (1836-1911). Contrary to what happened
with the student attire, the honour students’ folders were not included in the
institutional rules, a fact that explains the diversity of motifs and materials
used. However, the colours of the ribbons and the coating are course-specific
and constant over time, as is the symbolism underlying the different
representations.

In the past, the beauty of the specimens mirrors the aesthetic taste and
affection of the people involved in their idealisation and/or production, even
when made to order. They contrast with the simplicity and uniformity of the
recent mass-produced folders.

Underlying all the folders are dates, signatures and inscriptions, in prose or in
verse, of the masters, fellow students, family and friends, which reflect feelings
and highlight the most striking features of each personality.

Honour folders represent one of the oldest traditions of student life and are
material proof of the academic community's identity and rejoicing. Their
preservation and outreach matter.

Honour Folders; Academic Traditions; FMUP History; Museum of
History of Medicine “Maximiano Lemos” of FMUP.

THE MUSEUM

The “Maximiano Lemos” Museum of Medical History of the Medical
School of the University of Porto (FMUP) opened its doors on 17 October 1933,
following an initiative of the University School Board. Previously, in 1925, a med-
ical-historical exhibition, held at the Porto Crystal Palace to celebrate the hun-
dredth anniversary of the former Porto Royal Surgical School (1825-1836), had
gathered several items, some of which were later offered to the Medical School
by their owners. To this group of items were added other objects held in several
School Departments, as well as old medical books [lI. The acquisition and organ-
isation of other documents and instruments was led by Professor Luis de Pina
(1901-1971), who in 1930 had concluded a PhD in Medicine and held the chairs of
History of Medicine and Professional Ethics [2l. In fact, FMUP's predecessor, i.e.,
the Porto Medical-Surgical School (1836-1911), had already included the teaching
of History of Medicine since 1836 31,
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In 1959-60, the Museum moved to its current lo-
cationin the building of the Porto Medical School,in the
borough of Asprela. Its reorganisation was conducted
by Professor Luis de Pina and Assistant Professor Ma-
ria Olivia Ruber de Meneses (1932-1990), who succeeded
him until her death in 1990. Since this date until 2023, I
served as the Director of the Museum and as a lecturer
in the History of Medicine and Medical Museology at
this Faculty.

The collections were mainly organised accord-
ing to a chronological order, from ancient to modern
times. The Museum contains several important collec-
tions for the history of medical science, of great value
due to their rarity, quality of execution, and scientific,
technological, and technical relevance. The vast estate
of the Museum includes paintings, drawings, carica-
tures, sculptures and jewellery, as well as medical and
surgical instruments and devices, and documents.

Since its transfer to Asprela, the Museum has
been able to provide graduate and post-graduate med-
ical students with the necessary training, not only to
raise awareness about the importance of medical mu-
seum studies, but also to teach them the basic skills for
the identification, characterisation and classification of
medical objects. The history of those objects activates
a sequence of medical, historical, scientific, technolog-
ical and social knowledge, calling for historical con-
textualisation and evolutionary analysis. In the ambit
of pre-graduate training, the Museum has organised
guided tours for secondary school students, at the re-
quest of those institutions, in order to complement
their curricula. Post-graduate training has focused on
medical-historical communications in national and in-
ternational conferences dealing with different medical
and surgical fields, as well as the organisation of exhi-
bitions featured within academic and scientific events,
the bibliographical supervision of papers and commu-
nications written by teachers, medical practitioners
and specialists, and scientific and bibliographical sup-
port provided to masters’ and doctoral dissertations re-
lated to the health sciences. Scientific and technological
research has always guided the activities carried out in
and by the Museum. Through exchange protocols, it has
been possible to define lines of research shared with
other national and international institutions related to
the History of Medicine or to medical museum studies.
Since its transfer to Asprela it has met the conditions to
be open to the public 41,
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Since 2023, the Museum’s collections have been
stored in an archive, pending their reinstallation in a
new exhibition space.

THE HONOUR STUDENTS' FOLDERS

Among the Museum collections, the honour
medical students’ folders stand out due to their colour-
ful decorations, the diversity of their materials, their
aesthetic value and underlying symbolism, depending
on who made them—usually the bride, the mother, the
sister or a commissioned artist. They belonged to the
medical students of the Porto Medical-Surgical School
and of the Medical Faculty of the University of Porto
and were donated to the Museum by their owners or
their families. They were used on special occasions.

The honour students’ folders of the Porto Med-
ical-Surgical School clearly show the influence of the
traditions adopted by the Portuguese University (1290),
based in Coimbra since the mid-16th century. Reading
medical journals from the 19th century confirms, in
turn, the preference for the French model in Portu-
guese academia 51,

The honour folders were distinguished from the
usual or current folders, which had smaller dimensions
and were produced in cardboard coated with paper or
silky fabric with cotton or silk ties, of great aesthetic
simplicity. Remember that these folders were derived
from the cardboard or leather covers that held the stu-
dent’s documents tied with strips of skin or fibre cords
and, later, ribbons (61,

The use of honour folders became widespread
among Portuguese students in the first half of the 19th
century, inspired by these primitive knots.

The earliest honour folder in the collection of
the “Maximiano Lemos” Museum of Medical History
dates to the school year of 1854-55, and the most recent
one to 1984-85. Overall, there are twenty-eight. This
honour student’s folder from the Porto Medical-Surgi-
cal School, dated 1854-55, belonged to Jodo Pereira Dias
Lebre (1829-1900), who would later hold the chair of
Anatomy at this School. It was donated by his grand-
son, Dr. Mario Caldevilla Paula Santos. It has a vel-
vet-lined cardboard structure, red on one side, yellow
on the other. The student’s initials are embroidered
with silk thread on one side, whereas the other side
bears a silver-thread snake entwined around a silver
rod, as well as a jar resting on a book—both in silver
thread and silk—and a bladed surgical instrument in
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silk. The brown colour of the handle recalls the mate-
rial often used in its manufacture, tortoiseshell, and the
grey colour of the carbon-steel blade . The design is
surrounded by a floral pattern and a hovering owl. It
contains handwritten paper prescriptions. It measures
29,5 x 20 x 1,3 cm [8],
All the folders are rectangular in shape, though
the materials used in their production vary considerably.
Yellow and red used to be the colours chosen by
the students at the Porto Medical-Surgical School for
the fabric covering their folders and for the ribbons
hanging from them. The exception to this rule is a
folder found in the Museum collection with only yellow
ribbons. After this School became the Medical Faculty
of the University of Porto (1911), yellow progressively
became the colour of choice, although there could be
folders featuring both colours in the first years.
Regarding decorations, structures and materi-
als, the earliest folders were mainly made of cardboard
lined with silk, or wood partially or fully covered in silk.
More recent folders are made of cardboard and leather,
some featuring engravings and appliqués. This struc-
ture has been maintained since the 1980s, though with
a plain design without images but full of inscriptions.
When fabric was used in the folders, they were
embroidered with silk thread and hair by the students’
mothers, fiancées and girlfriends or by order—these dec-
orations were customised and always unique. One side of
the folder usually shows more intricate motifs than the
other. Most of them include the student's date of grad-
uation, as well as their initials and their first name or
signature. Floral patterns were extremely common and,
although there was wide diversity, the most frequently
represented flowers were poppies (Papaver somniferum),
foxgloves (Digitalis purpurea) and morning glories (Ipo-
moea). The preference for these flowers was probably no
coincidence, as they all have medical applications—the
first two being the sources of opium and digitalis, respec-
tively. From the high number of medicinal plants, these
were chosen due to their unique beauty, and the shape
and colour of their flowers. One of the folders shows a
butterfly and a bee hovering among the flowers, an idyllic
scene captured with refined aesthetic sensitivity. All the
folders made of fabric feature the symbol of the medical
course, ie, a serpent coiling around a cup and a staff or
tree trunk. This central motif may be accompanied by a
variety of other figures: a book, a skeleton, the inscrip-
tion “Galeno’, a bird feather, or surgical instruments.
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Throughout history, the serpent has been closely
related to Medicine. In Antiquity, for example, the tem-
ples in honour of Asclepius treated eye conditions by us-
ing a snake on the patient’s eyes [, It was also one of the
ingredients used in theriac, an ancient medical concoc-
tion made from several animal, vegetable and mineral
substances, widely used for centuries to treat all sorts of
maladies [10], The snake-entwined staff of Asclepius, the
Greek god of medicine, remains a symbol of medicine
today. In fact, the staff, as a symbol of power, was used
by healers in primitive communities 1. The stylised rep-
resentation of one or more skeletons was another stu-
dents’ favourite, which completed the dense symbology
related to Medicine. Knowledge and the dissemination
of medical skills are represented through embroidered
designs depicting books and feathers around the symbol
of medicine. Only one name among all the figures in the
History of Medicine is mentioned on the folders: Galen
of Pergamon (c.129 AD-c.217). A physician to gladiators in
Rome, Galen is considered a precursor of Claude Bernard
(1813-1878), due to his studies in experimental physiology.
He also expanded anatomical terminology, and for more
than thirteen centuries, Galenic anatomy was regarded
as authoritative—any challenge to the Galenic tradition
could be punished with death. In Portuguese universi-
ties, Galenic medicine was taught until the 18th century,
together with Hippocratic medicine and Islamic medi-
cine [12],

We can follow some examples in the collection:

B An honour student's folder from the Porto
Medical-Surgical School, dated 1871-72, belonged to
Joaquim Rodrigues de Carvalho. It has a cardboard
structure with red silk outer lining and beige silk inner
lining, ornamented with yellow silk ribbons. One side
presents an intricate floral pattern embroidered in vel-
vet and silver threads, as well as sequin and strass ap-
pliqués around the symbol of medicine (a cup in silver
thread next to a snake-entwined staff in silk). Close to
this symbol, an open book shows an inscription with
the school initials (EMCP), the student's initials (J.R.C.),
his graduation date (1871-72), and the school year (4th).
There are also two silk-embroidered floral patterns and
a white ribbon with the inscription “Galeno’. On the
other side, the same floral pattern surrounds the stu-
dent’s initials embroidered in silver thread (J.R.C.). It
measures 22,7 x 31,5 x 1,5 cm 131,
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B An honour student's folder from the Porto
Medical-Surgical School, dated 1896-97, belonged to
Joaquim da Silva Ramalho. It has a cardboard struc-
ture with yellow satin outer lining and grosgrain inner
lining with yellow and red satin ribbons. On one side,
silk-embroidered floral patterns, including the poppy,
surround the symbol of medicine, embroidered with
hair (a skeleton rises over Galen's book, holding a torch
in its right hand and a staff in its left; next to the book,
a snake coils around a cup). The other side shows the
student’s initials and graduation date (“96-97") embroi-
dered with hair, framed by a silk-embroidered floral de-
sign. It measures 31,5 = 22 x 1,5 cm 4, (Fig. 1)

B An honour student's folder from the Porto
Medical-Surgical School, dated 1897-98, belonged to
Anténio Joaquim de Sousa Janior (1871-1936), who
would later become Professor of Surgery. It was do-
nated by his granddaughter Maria Nazaré Guimarais
Laroze Rocha. It has a cardboard structure with an
outer lining in yellow and red satin and an inner lining
in beige satin, ornamented with yellow and red ribbons.
Using silks of different colours and silver thread, a flo-
ral pattern is embroidered on one side, which also fea-
tures the symbol of the medical-surgical course embroi-
dered with hair (a cup on top of a staff and branches, all
entwined by a snake). The other side displays the stu-
dent’s initials (AJSJ) and graduation date (“1897-1898"),
embroidered with silver thread. It measures 22 x 30,5 x
2,2 cm 5],

B A very special honour student's folder from
the Porto Medical-Surgical School, dated 1901-02, be-
longed to Manuel Monterroso (1875-1968). This doc-
tor-artist published creative and humorous works in
Portuguese and foreign periodicals. He illustrated the
works of different authors. This folder was donated
by its owner. It has a cardboard structure with yellow
silk outer lining and beige grosgrain inner lining, orna-
mented with grosgrain yellow and red ribbons. One side
portrays a domestic scene, entirely embroidered with
hair: a seated male figure holds an open book and looks
at a skeleton, which is pointing at him with a rod/pen-
cil—both a symbol of medicine and of the plastic arts
that stand for the student’s wisdom and artistic skills;
next to this figure are a Chinese-pattern folding screen,
avase holding a bunch of flowers and a candlestick, and
three books on a desk; to the left, a flower bouquet, in-
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cluding poppies and foxgloves, is wrapped by a ribbon
inscribed with the name “Monterroso”. On the other
side, the central design shows a snake-entwined jar; to
the left, a line of eleven skeletons holds a plaque bear-
ing the graduation date (“1901/1902"), whereas a bunch
of morning glories is found on the right. Inside the
folder, an inscription on the upper left corner, next to
a silk-embroidered flower design, reads: “To you! ... I en-
trust my soul. Yours MGRS". Right below is the follow-
ing handwritten note, dated 1965, by Manuel Monter-
roso: “Embroidered by Maria da Gléria Ribeiro da Silva,
when still a bride, using gauze and her own hair, follow-
ing my own design, which Rafael Bordalo intended to,
but could not, author for lack of time, as he admitted
in a letter that he sent me, which has been framed and
sent to the Amarante Museum, where a room is named
after me. A part of my heart is here, as a widower of the
adored bride of my youth, who was to become my be-
loved and never forgotten wife!” It measures 33,5 = 23,5
= 1,5 cm. It is kept in a casing made of wood, glass, metal
and fabric (5 x 36,5 x 26,5 cm) 161 [17], (Fig.2)

B Two folders show surgical instruments in
combination with the date of graduation. One is the
earliest honour folder from 1854-55, already described,
and the other an honour student’s folder from the Porto
Medical-Surgical School, dated 1910-11. This folder has a
cardboard structure with yellow silk outer lining and
beige grosgrain inner lining, ornamented with gros-
grain yellow and red ribbons. A dégradé embroidery on
one side shows a poppy next to a snake-entwined tree
trunk. The other side shows the student’s initials (“C A
or‘AC.”or “G A’ or ‘A G") and the dates 1910 and 1911 em-
broidered with silver thread and crossed respectively
by a pair of scissors and a scalpel. The inscriptions are
framed by six urinary catheters. It measures 355 x 26 x
1,3 cm 18], (Fig.3)

It is important to note the different structures
and materials used in these folders, pointing out some
examples from the collection.

B An honour student's folder from the Porto
Medical-Surgical School, dated 1890-91, belonged to
Carlos Alberto de Lima (1866-1958), who would later be-
come Professor of Surgery. It has a cardboard structure
with yellow silk outer lining and red silk inner lining,
ornamented with yellow and red grosgrain ribbons.
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Fig 1. Honour student's
folder from Porto Medical-
Surgical School, 1896-97

[A - front; B - back]
Photograph by Catarina Carrinho
(FMUP). “Maximiano Lemos”

Museum of Medical History
(FMUP).

Fig 2. Honour student's
folder from Porto Medical-
Surgical School, 1901-02

[A - front; B - back]
Photograph by Catarina Carrinho
(FMUP). “Maximiano Lemos”

Museum of Medical History
(FMUP).

One side shows a butterfly and a bee hovering over a
floral pattern, as well as the course symbol: a cup on
a book, and a snake-entwined staff surrounded by
branches. The branches are held by a ribbon embroi-
dered with the initials of the Medical-Surgical School
(E.M.C.P)) and the date of graduation (“1890 a 1891"). On
the other side, the student’s initials (C.A.L.) are framed
by a floral pattern. The entire embroidery is made with
hair. It measures 33,5 x 23 x 1,5 cm 1191,
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B A senior student’s folder from the Porto Med-
ical-Surgical School, dated 1901-02, belonged to Angelo
Alves de Sousa Vaz. It was donated by Jilio Machado de
Sousa Vaz and Bernardino Machado Vaz. It has a card-
board structure with yellow silk outer lining and red
silk inner lining, ornamented with yellow and red gros-
grain ribbons. A floral pattern and the symbol of medi-
cine (book, cup, snake-entwined rod) are painted on one
side, together with the date of graduation (“1901-1902").
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The student’s initials ("AV") and another floral pattern
are also painted on the other side. Inside, Professor
Julio Machado de Sousa Vaz's card may be found, with a
handwritten note related to the donation of the folder.
It measures 32 x 22 x 2 cm [20],

Wood folders usually have the student’s initials
and signature engraved, together with the date of grad-
uation and floral motifs painted on both sides, mostly
poppies. Only one of these folders has ribbons, belonging
to Antero Augusto da Cunha Brochado. Though dated
1912-13, when the faculty had already been established,
the folder has red and yellow ribbons, which character-
ised those of the Porto Medical-Surgical School. Inside,
the folders are lined with paper or silk, and may contain
the date of graduation, signatures, handwritten notes
and poems. One of the wood folders used to belong to
Tiago de Almeida (1864-1936), who would be a prestigious
Professor of Clinical Medicine at this University.

B The honour student's folder from the Porto
Medical-Surgical School, dated 1892-93, belonged to Ti-
ago de Almeida (1864-1936) and was donated by Profes-
sor Pereira Viana. It is a wooden and velvet folder lined
with paper, containing several handwritten notes from
friends and classmates. Two of them read as follows:
“Aristotle used to say that three things are necessary
to excel in one’s profession: nature, study and practice.
None of them are lacking in you, you are the glory or
my course, you are my glory because you are not only
my classmate but my friend” [21]; “My dear Thiago, your
(apparent) physical sturdiness is inversely proportional
to the strength of your talent. I remain an admirer of
your talent, your energy and the kindness and generos-
ity of your heart. Your classmate and most loyal friend,
Fran.co H. de Magalhies Pesqueira — Sarzedinho” [22], It
measures 30 x 20 x 3 cm [23],

B Another honour student's folder from the
Porto Medical-Surgical School, dated 1908-09, has a
wooden structure with red and yellow silk lining, and
red and yellow grosgrain ribbons. One side shows a
silk-embroidered poppy bouquet, as well as a silver
monogram bearing the initials A and C, or G. A silk-em-
broidered bunch of maidenhair fern is placed above the
date of 1909, embroidered with hair. It measures 315 x
22,5 x 2,12 cm [24],
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B The honour student's folder from the Porto
Medical-Surgical School, belonging to Antero Augusto
da Cunha Brochado, already mentioned, is a wooden and
silk folder with paper inner lining. It has four red and yel-
low grosgrain ribbons. The student's initials and signa-
ture are engraved on one side. A poem, dated “25-XI-912",
is written on the paper lining, as well as several classmate
signatures. It measures 30,5 = 21 x 1,8 cm [29],

B An honour student’s folder from the Medi-
cal Faculty of the University of Porto, dated 1912-13,
was donated by J. Castelo Branco e Castro in 1957. It
is a wood and red velvet folder with silk lining, orna-
mented with yellow grosgrain ribbons. Poppy flowers
are painted on one side, whereas the other side shows
the student'’s initials and graduation dates, framed by
a floral pattern. Inside, two dates are painted on the silk
lining— “13-VII-1912" and “26-VII-1912". It measures 234 x
33,8 x 2 cm. The folder is kept in a wooden and metal cas-
ing (4,5 x 38 = 28 cm), bearing its owner's initials and the
symbol of medicine (cup, snake, book and feather) on
the upper left corner. Dr. J. Castelo Branco also donated
a cardboard desk folder, with black silk outer lining
and beige silk inner lining. A bouquet of yellow roses is
painted on the inner lining, as well as a snake-entwined
staff and cup resting on a book. In one of the corners,
the owner's initials are engraved in silver. It contains a
list of topics included in several medical examinations
throughout his studies [26], (Fig.4)

Leather folders have appliqués, mostly silver,
bearing the student’s initials, first surname and date of
graduation. Floral motifs are also common. The sym-
bol of medicine (the snake and the cup) on the silver
appliqués may be found in three folders, as well as a
signature in gold. Joaquim Maia's folder (1922-2008),
who would become Professor of Hygiene and Social
Medicine, had belonged to his father, as may be seen in
the two dates (1919 and 1945) engraved on the silver ap-
pliqué. Inside, a floral pattern is embroidered with silk
thread. All leather folders have ribbons, mostly yellow.
However, the folders of Jorge Azevedo Maia (1886-1931)
and Hernani Bastos Monteiro (1891-1963), who gradu-
ated in 1912-1913 and 1914-1915, and who would become
Professor of Medical Pathology and Professor of Anat-
omy and Director of the Institute of Anatomy respec-
tively, combine red and yellow ribbons, as was the tradi-
tion of the Porto Medical-Surgical School.
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B An honour student's folder from the Medical
Faculty of the University of Porto, dated 1912-13, be-
longed to Jorge de Azevedo Maia (1886-1931), who, as
noted, was later a Professor of Medical Pathology. It was
donated by his daughters Berta Azevedo Maia Luizello
and Maria Emilia Azevedo Maia. It has a leather folder
with silver appliqués and yellow silk lining. It is orna-

Fig 3. Honour student's
folder from Porto Medical-
Surgical School, 1910-11

[A - front; B - back]
Photograph by Catarina Carrinho
(FMUP). “Maximiano Lemos”
Museum of Medical History
(FMUP).

Fig 4. Honour student's
folder from the Medical

Faculty of the University
of Porto,1912-1 3[A - front;
B - back]

(FMUP). “Maximiano Lemos”
Museum of Medical History
(FMUP).

mented with yellow and red grosgrain ribbons. A floral
pattern is engraved on one side, together with two sil-
ver appliqués bearing the student's initials and date of
graduation. The symbol of medicine is engraved on the
other side (a snake-entwined winged staff). It measures
34,3 x 25 x 2 cm. It is kept in a cardboard casing (3 x 35,5
x 26,5 cm) [27],
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B The honour student’s folder
from the Medical Faculty of the Uni-
versity of Porto, dated 1918-19 and

Fig 5. Honour student's folder
from the Medical Faculty of the

University of Porto,1926-27
Photograph by Catarina Carrinho
(FMUP). "Maximiano Lemos” Museum

1944-45, belonged to Celestino da Costa
Maia and later to his son Joaquim Maia
(1922-2008), as noted, who became Pro-
fessor of Hygiene and Social Medicine.
It is a cardboard and leather folder
with inner satin lining and yellow
grosgrain ribbons bearing signatures.
On one side there are two silver ap-
pliqués: one, in the upper left corner,
bears Joaquim Maia's initials, while the
other, in the lower right corner, shows
the dates “918-919" and “944-945". The
inner side of the cover shows a dégradé
embroidery of a floral pattern. It meas-
ures 21,5 x 33 x 2,2 cm 28],

B An honour student's folder
from the Medical School of the Uni-
versity of Porto, dated 1926-27, be-
longed to Luis José de Pina Guimaraes
(1901-1972), who would become Profes-
sor of History of Medicine and of Pro-
fessional Ethics, and the founder of the
“Maximiano Lemos” Museum of the History of Medicine.
It is a cardboard and leather folder lined with satin. The
yellow grosgrain ribbons bear several signatures. One
side features two silver appliqués—the tympanum of a
Greek temple bearing the inscription “Asclepios”, and the
symbol of medicine (snake and cup). His signature is en-
graved in gold letters. Two inscriptions on the inner silk
lining read as follows: “Graduation: 23.7.927" 1 and “Maria
de Lourdes-24 March 1927" 2. It measures 33,5 x 235 x 2,5
cm [29], (Fig.5)

Since 1980, all honour medical students’ folders
have been made in black leather, lined with yellow
satin. They have yellow grosgrain ribbons and no ap-
pliqués. They are distinguished from one another ac-
cording to their handwritten notes. The folders dated
1979-80 and later were donated to the museum by the
respective medical class and contain all the graduates’
signatures. Regardless of its material, the folder may
bear no relevant information but usually contains
signatures and handwritten notes by classmates and
friends, as well as inscriptions, prescriptions, dates of
graduation, poems and floral designs.
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of Medical History (FMUP).

One of these is the folder of the Medical Class
of 1979-1985, donated by this Medical Class—my med-
ical class—which this year celebrates its 40th anniver-
sary and to whom I pay my respects. It has a cardboard
structure with outer leather cover, yellow silk inner lin-
ing, and is ornamented with yellow grosgrain ribbons.
It contains the graduates’ signatures. It measures 34 x
24,5 x 2.cm 301, (Fig.6)

CONCLUSION

Safeguarding, investigating and disseminating
knowledge about medical heritage is of extraordinary
importance, as it constitutes an undeniable contribu-
tion to knowledge about the History of Medicine. It is
important to promote within our faculties specialised
training in this field in direct relation with their organ-
ic units and museums—public and private, national
and international—owners of medical heritage, in
order to create synergies that promote knowledge and
development.

The study of the Honour Folders of the students
of the Medical-Surgical School of Porto and the Facul-
ty of Medicine of the University of Porto revives the
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history of student life developed in these institutions,
which are marked by contemporary foreign influence
and the timeless values of Greek and Roman Medicine,
evident in the symbolism of the chosen graphics. Un-
derlying the personalised message of each cover is the
complexity of its execution and its aesthetic beauty,
conveying an art and a taste of the time.
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Student assessment is an integral part of a medical curriculum.
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students are at the time of assessment.

For the assessment of a medical student to be complete, it is necessary to
use various methods to evaluate different crucial competencies: knowledge,
clinical skills, and attitudes. This paper reviews the best known or most
frequently used tools for each of these competencies, such as written or
oral assessments, multiple-choice tests with particular emphasis for single
best answer (SBA) questions, direct observation in learning environments,
objective structured clinical examinations (OSCE), and the use of portfolios.
The use of simulation is addressed in various assessment contexts. A

brief description is provided of global assessment scales, tools that confer
objectivity and validity on assessments and improve reproducibility

among assessors. The most important properties that an assessment must
fulfil in order to be useful are described. Particular importance is given to
psychometric criteria such as validity, reliability, feasibility and acceptability.

Whether for formative or summative purposes, student assessment is an
essential step in the learning process. The analysis of the results of the
various assessments should guide medical schools in optimising teaching and
learning processes. For students, it should contribute to their self-learning, so
that they can play an active role in the process of their own improvement.
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INTRODUCTION

Student assessment is an integral part of a med-
ical curriculum. One of the fundamental objectives
of assessment is to verify whether students meet the
standards of knowledge and performance that allow
them to progress to subsequent levels of learning. An-
other relevant attribute is that, through the exposure
of learning objectives, students identify the areas of the
course that are considered important, which motivates
study and improvement in essential areas. On the oth-
er hand, following the assessment results, students re-
ceive information about their performance, weakness-
es, and ways to improve. Additionally, and of interest
to faculty, it can measure the effectiveness of teaching
and identify weaknesses in the curriculum or its imple-
mentation.

Until around 1950, knowledge and clinical skills
were essentially assessed through written or oral
exams. The questions on written exams were often
open-ended, and were often corrected in a very subjec-
tive manner. Oral examinations typically involved an
interview and observation of a patient, followed by a
discussion with the assessors, who scored the student’s
performance and questioned them on aspects consid-
ered relevant. Il This type of assessment had several
weaknesses, related to subjectivity in the evaluation
of the exams, heterogeneity of the evaluators and the
patients, and the long time required for its implemen-
tation.

From the 1950s to the present day, we have wit-
nessed several changes in the way medical education
is assessed. [2 Three types of factors have contributed
to this. The first factor was the development of new
assessment methods, with the aim of measuring the
different areas of competence of a future doctor. Ex-
amples of these new methods include the introduction
of multiple-choice tests, the use of structured clinical
examination stations known as OSCE (Objective Struc-
tured Clinical Examination), the use of simulation en-
vironments with actors (standardized patients), and
other techniques to assess non-cognitive skills, such
as communication or professionalism.l3! A second fac-
tor was the increasingly widespread adoption of com-
puters as an integral part of assessment. In addition
to their central role in the construction and admin-
istration of multiple-choice tests, computers provide
important support in the process of obtaining scores
and analysing assessment metrics. Furthermore, com-
puters and new digital technologies have been increas-
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ingly explored for their potential to create simulation
environments, generating realistic clinical scenarios
in which students can be assessed without subjecting
real patients to this type of evaluation. The third factor
that has contributed to the change in the assessment
relates to the development of research in Medical Ed-
ucation, with increasing research on the psychometric
principles that assessments must comply with, and the
identification of various types of faults in assessment
processes and proposals for their reduction. 24!

This paper reviews several methods of assessing
undergraduate students for the different skills that a
doctor must have (knowledge, skills, and attitudes), and
the most important psychometric properties that these
instruments must fulfil in order to be fair and accurate.

1. ASSESSMENT METHODS

“No single assessment method can provide all
the data required for judgment of anything
so complex as the delivery of professional
services by a successful physician”

(Miller, 1990) (8]

For an assessment to fulfil its function proper-
ly, it is first necessary to know and define what is to be
assessed. Thus, even before defining the assessment
methods and instruments, it is important to define the
learning objectives: knowledge, clinical skills, proce-
dures, and attitudes that students must demonstrate
in order to be considered competent for the curricular
level at which they are studying. The selection of meth-
ods and construction of assessment tools should focus
on the assessment of these endpoints to be achieved.
The objectives must be clear, such as what type of task
the student should be able to perform, the conditions
under which that task should be required, and the level
of performance considered acceptable. The definition
of objectives must be precise and specific to ensure the
quality of the assessment. [€!

Learning objectives are broad and complex, and
it is difficult for a single tool to analyse all the areas in
which students should be evaluated. Therefore, it is
mandatory to use several assessment methods in order
to achieve an accurate and comprehensive assessment.

In brief, there are three types of competencies
that should be assessed: knowledge, skills, and atti-
tudes. Knowledge refers to theoretical information of
the curriculum that must be learned and understood;
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skills refer to the ability to perform tasks, such as tak-
ing a medical history, performing a physical examina-
tion or a technical procedure; attitudes refer to profes-
sional qualities that are essential for a future doctor,
such as communication skills, sense of responsibility,
ethics, and empathy. Once the learning endpoints for
these several competencies have been defined, different
forms of assessment can be developed for the various
fields to be tested. Importantly, to be more successful
in achieving these endpoints, students should be in-
formed of the learning objectives.

There is currently a wide variety of assessment
tools: essays, projects, reports, patient problem man-
agement, short-answer questions, multiple-choice
guestions, rapid clinical case assessment, OSCE, check-
lists, rating scales, portfolios.[”l These instruments can
be used in a complementary way, with some mainly
assessing knowledge and cognitive processes, and oth-
ers assessing technical skills or attitudes. Below, we de-
scribe the best known or most frequently used ones.

1.1. Tools for assessing knowledge

Written assessments are likely the most com-
monly used methods in medical education. They are
relatively easy to conduct in terms of human resourc-
es and costs. They are used to assess knowledge, clin-
ical reasoning, problem-solving, and decision-making
skills in specific clinical scenarios. However, they are
not suitable for assessing other curricular competen-
cies, such as clinical skills, attitudes, or professionalism.
Oral assessments can also be used to test knowledge
and clinical reasoning, but they are rarely used because
they are time-consuming, somewhat subjective, assess
only limited aspects of the curriculum, and are subject
to various biases, which can lead to inaccurate or poor
reliable ratings.

There are several types of written assessments.
One of these is the use of open-ended questions, in
which students must produce a spontaneous response.
These include short-answer questions, in which stu-
dents must respond with two to three words, or ques-
tions that require longer answers, or even broader re-
sponses such as essays. Alternatively, closed questions
can be used. In this type of questions, students are
asked to select answers from a list of options. Examples
of closed questions are: true/false questions, in which
students must categorize the answer options as true
or false; multiple-choice questions, also known as sin-
gle best answer (SBA) questions, in which the student
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must select the most correct option from a group of al-
ternatives; multiple true-false questions, in which the
candidate can choose more than one option.[8!

It has increasingly been advised to use written
assessments with closed questions, as they are logisti-
cally easier to apply and rate. Within these, it has been
proposed to abandon true or false questions and give
preference to single-best-answer (SBA) questions.l?] The
SBA question is composed of three parts: the stem (e.g.,
a clinical case presentation), the lead-in question, and
the options, in which one is “the most correct” among
three to five distractors.[¥! When properly constructed,
multiple-choice questions allow for the assessment of
not only knowledge of specific content, but also other
characteristics such as the ability to interpret, synthe-
size, and judge in concrete clinical scenarios.l'] In other
words, they entail the use of complex cognitive process-
es that replicate clinical practice.

SBA questions take time and effort to be con-
structed in order to allow for a valid and fair assessment
of students. 11121 This type of assessment, however, has
the great advantage of being able to examine a large
number of students in a short period of time, i.e.,, they
meet feasibility and cost-effectiveness requirements.
For example, they are the type of questions currently
used in Portugal in the National Access Test (PNA) re-
quired for doctors to access a specialist training posi-
tion. (Despacho ne. 4412/2018, de 04 de maio).

Regardless of the method used to assess knowl-
edge, the overall quality of an assessment test depends
on the quality of the individual questions (items). Sev-
eral features should be considered when evaluating the
quality of items: the relevance of the items; the align-
ment between the curriculum objectives and the con-
tent of the items; the level of difficulty; the ability to
discriminate between students based on their level of
knowledge; and student feedback.

1.2. Tools for assessing skills and attitudes

“Competence is contextual, reflecting

the relationship between a person’s abilities
and the tasks he or she is required to perform
in a particular situation in the real world”
(Klass, 2000) 3]

The most appropriate tool for assessing the per-
formance of students with patients should ideally be
applied in real situations with supervision and obser-
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vation of performance over a specific period of time. It
can be carried out in learning environments, where it
has adequate apparent validity. However, it may entail
several limitations, such as a lack of standardization
among assessors, the influence of the clinical contexts
in which it occurs, the restriction of the skills being
evaluated, and the number of hours required to ob-
tain valid assessments. This format of direct student
observation is commonly carried out in continuous
assessments, using global performance grids or scales
(see below). It can focus on clinical skills, communica-
tion skills, teamwork, presentation skills, work hab-
its, and organization. Theoretically, there are several
possible types of evaluators: teachers, hospital staff,
patients, colleagues, and self-assessment. These obser-
vations can be recorded in reports, checklists, or rating
scales.[14.15]

When this longitudinal assessment in a re-
al-world setting is not feasible, other formats of direct
and standardized observation of students can be used.
Examples include long case exercises or mini-clinical
evaluation exercises (mini-CEX). 16171 In these assess-
ment formats, students can be observed while per-
forming certain tasks, such as taking a medical history
and performing a physical examination, for a period of
10 to 20 minutes. After that, the students are expected
to present a diagnosis and treatment plan, and faculty
members evaluate, discuss, and provide educational
feedback. This direct observation of students can be
combined with exercises that students perform after
contact with patients, such as oral case presentations
or written exercises that assess reasoning. Videos of
encounters with patients can also be used, with the
great advantage of evaluating and providing feed-
back on students’ performance in clinical interactions.
These approaches are suitable for assessing commu-
nication and technical skills, but they are selective in
the skills and attitudes they analyse, require time, and
are not feasible for evaluating a large number of stu-
dents.

Due to various difficulties and limitations in
the use of real patients for assessment, simulated pa-
tients (standardized patients) are increasingly being
used. These are actors trained to assume the role of a
patient, giving a consistent history, in a specific style
of communication and physical findings. Interactions
with standardized patients should be adapted to meet
specific educational objectives. Standardized patients
are often integrated into Objective Structured Clinical
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Examinations (OSCE). This type of assessment was in-
troduced by Harden and Gleeson, and consists of a se-
ries of timed stations, each focused on a different task.
8] Each student must rotate through each station for
about 5-10 minutes, where they are challenged with
a clinical scenario in which they must demonstrate
specific skills and attitudes. A hallmark of the OSCE
is that each student must perform the same sequence
of tasks and be rated using a standardized scheme.
Faculty members use a checklist of specific skills and
attitudes, or an overall rating form to assess student
performance. [19.20]

Over the years, OSCE have been adapted to in-
tegrate assessments of multiple skills: communication,
physical examination, interpretation of diagnostic
tests, technical skills. The use of simulation models has
broadened the possibilities for assessing some more
complex skills. [21

One issue to consider regarding the validity of
the OSCE is its ability to assess performance-based
skills. The greater the number of stations, the greater
the reliability of the assessment. An OSCE with 25 sta-
tions over 8 hours may result in excellent reliability, but
it is not realistic for most universities, raising issues of
feasibility. For this type of assessment to be highly re-
liable, it has been suggested that it should comprise at
least 10 stations. [22]

There are certain procedures and techniques
that are difficult or even impossible to test on real or
simulated patients. Examples of these include collect-
ing venous or arterial blood, emergency procedures,
and surgical techniques. To evaluate these practical
procedures, simulations involving sophisticated mod-
els are increasingly being used. In fact, simulation is
increasingly seen as an important learning aid and can
be useful in assessing knowledge, technical procedures,
and even teamwork skills.

It should be noted that there is no evidence that
a student’s performance in an OSCE or simulation en-
vironment is predictive of their performance with a
real patient. In fact, it has been shown that a student’s
performance in real life is worse than in simulated en-
vironments. [23] Therefore, the use of other methods to
assess student'’s skills and attitudes in the real work en-
vironment is justified. The use of diaries, portfolios, or
logbooks can be additional tools that reveal what the
student has seen or done. They do not replace direct
observation of the student, but they can be quite infor-
mative.
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1.3. Portfolios

A portfolio is a collection of a student’s work,
which includes documentation and reflections on spe-
cific areas of competency, and helps to demonstrate
their progress and expertise. It can cover different
learning materials, such as records of patients, tasks
performed or observed, learning about diseases, litera-
ture research, and projects for self-improvement.

Portfolios are useful for demonstrating the ac-
quisition of knowledge, skills, activities, attitudes, and
progress over time. They often include self-assessments
and learning plans. Although they are most commonly
used in formative assessment, they can also be used for
summative assessments.

One of the most relevant characteristics of the
portfolio is that it leads to self-reflection, revisiting the
learning experience to extract the maximum amount of
teaching from it. This self-reflection can be extremely
useful for promoting self-learning, personal and profes-
sional development, and refining practice. [24]

The process of assessing a student through a
portfolio comprises several steps: analysis of the learn-
ing collection; analysis of reflection on learning, steps
that the student took to complement it; assessment of
what the student actually learned and accomplished, in
relation to the learning objectives; discussion with the
student about the evidence of learning; and finally, as-
sessment rating.

There are potential advantages to using portfo-
lios as summative assessment: students demonstrate
the scope and depth of the content they have observed;
they do so continuously over time; they demonstrate
professionalism in achieving learning endpoints; they
indicate self-reflection and self-learning; and they al-
low student’s expression of creativity and identity.
However, there are issues limiting their use as summa-
tive assessment: irregular collaboration by students in
completing portfolios; variability among evaluators;
and time required for proper analysis. It is therefore
essential to decide on the purpose of using portfolios:
as a tool for formative or summative assessment. If it
is decided that it should be a summative assessment
tool, specific objectives should be defined for assessing
students: endpoints to be achieved; definition of port-
folio content to verify the achievement of learning ob-
jectives; activity scoring system; criteria and scales for
standardized grading by examiners.[25]
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2. GLOBAL ASSESSMENT SCALES

These scales are extremely useful for assessing
skills and attitudes that cannot be measured in written
tests. They are used to assess clinical skills, technical
procedures, communication or other skills related to
professionalism. They can be used while observing the
student’s performance or by recalling their interven-
tions, for example, in practical classes. One of the objec-
tives of using rating scales is to reduce the heterogene-
ity of classification between different assessors.

Two types of scales are commonly used for quan-
tifying student’s performance: rating scales anchored
by behavior and Likert scales. Rating scales anchored
by behavior were introduced in 1963 by Smith and
Kendall. 1261 They are constructed based on expected
behaviors considered to be “anchors” in the domain un-
der study. Assessors evaluate students by scoring their
behaviors on a scale from the lowest to the highest
value. Establishing specific behaviors for classification
gives the classification a higher degree of accuracy in
relation to performance. The number of points on the
scale is determined by the number of “anchors” and the
evaluator's ability to discriminate between the points
on the scale. In some cases, the scale can be grouped
into three or more anchors, with more than one point
assigned to each, which allows for greater flexibility in
the evaluation. Likert scales were developed in 1932. [27]
They can take various forms: evaluation (poor-excel-
lent), frequency (never-always), agreement (agree-dis-
agree). A numerical value is assigned to each category.
Points on the scale are assigned from the lowest to the
highest value. Examiners score skills and attitudes on a
continuous scale, for example from “poor” to “excellent.”

These scales are easy to develop and apply. How-
ever, some flaws can interfere with the validity or re-
producibility of the scales. [28] One of these is the “halo
effect,” in which the examiner is influenced by some
characteristics of the student, and consistently scores
different aspects of the assessment at the same point
on the scale. Another error is the “central tendency,” in
which the examiner tends to avoid extreme scores. An-
other problem that can interfere with the validity and
reliability of the assessment depends on the examiner,
who may be excessively or insufficiently demanding,
depending on their expectations of the performance
that the examinee should demonstrate. One such error
is the “contrast error,” where examiners who are excep-
tionally competent in an area tend to score students
lower than other assessors. One way to analyse these
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kind of discrepancies is through inter-rater agreement
analysis. An effective way to reduce potential errors is
through assessor training. Limitations are also mini-
mized through the participation of multiple examiners,
for example in OSCE or continuous assessments.

Global assessment scales can be supplemented
with checklists. In certain circumstances, it is appro-
priate to record the performance of specific procedures
or tasks. In such cases, a checklist can be used for the
various behaviors that the student must exhibit when
solving a specific problem. In these circumstances, the
assessor scores whether or not the student completed
the procedures or tasks that were required. This type of
assessment is common in OSCE and continuous assess-
ments. They are objective, quick to carry out, and can be
standardized for assessing all students. One drawback
is that they do not provide information on the quality
of the task performance, which means that they should
only be used to evaluate procedures that do not require
an assessment of the quality with which they are per-
formed.

3. SELF-ASSESSMENT

“Self-assessment may be regarded as a
skill and, as such, needs to be developed”
(Falchikov & Boud, 1989) [29]

Lifelong learning requires not only the ability to
work independently, but also to assess one’'s own perfor-
mance and progress. In medical education, self-assess-
ment refers to the involvement of students in making
decisions about their learning, particularly regarding
the acquisition of their performance and achievements.
Self-assessment is formative in that it contributes to
the learning process and helps students to focus on
specific areas that require improvement. Rather than
simply receiving assessments from external sources,
students are encouraged to become aware of their own
development and progress.

The self-assessment process may include as-
pects such as performance review and identification of
strengths and weaknesses. Any form of evaluation can
be used for self-assessment, provided that the student
is confronted with the “gold standard” criteria against
which they can compare themselves. It can result from
multiple-choice tests and OSCE, once they have access
to feedback. Portfolios or logbooks are very comprehen-
sive methods of self-assessment, requiring a high level
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of self-assessment of several types of performance.
There is not always an overlap between the level of per-
formance estimated by students and that identified by
the Faculty, which is a very interesting area of research,
particularly to understand the reasons for these dis-
crepancies and to what extent the reasons for these
discrepancies can help to identify specific pedagogical
interventions.

4. PROPERTIES OF THE ASSESSMENTS

Van Der Vleuten described five criteria for deter-
mining the usefulness of a specific assessment meth-
od: validity (whether the assessment measures what
it claims to measure), reliability or reproducibility (the
degree to which the measurement is accurate and re-
producible), impact on future learning and practice,
acceptability (to students and institution), and costs
(to the student and institution).[30] For an assessment
tool to be useful and fair in evaluating student perfor-
mance, it must meet these criteria as much as possible.

4.1. Validity

Regardless of the assessment tool, it must be
valid for measuring the task for which it was designed.
There are several types of validity: content validity, con-
current validity, predictive validity, construct validity,
and face validity. [730] Some of these forms of validity
are more decisive in the context of student assessment.
Perhaps the most important in undergraduate assess-
ment is content validity. Content validity refers to the
accuracy with which a test assesses content that is in-
cluded in the learning objectives. In addition to ensur-
ing the validity of individual items (questions about
learning objectives), it must also ensure “sampling va-
lidity,” which means that a test should include a repre-
sentative sample of the different learning objectives.

Concurrent validity involves demonstrating
that the scores on one test correlate with the scores on
another test that was constructed previously and ad-
ministered after the new test. Predictive validity refers
to the ability of a test to predict future performance.
Construct validity refers to the degree to which a test
assesses the underlying theoretical construct it is sup-
posed to measure. Apparent validity is determined by
the feedback received from students on whether the
test seems valid to them.

There are several factors that reduce validity
and should be identified: vague instructions to stu-
dents, overly complicated vocabulary, a small number
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of questions (poor sampling validity), insufficient time
for assessment, items that are too easy or too difficult
inrelation to the learning objectives, and topics that are
inappropriate for the learning objectives.

4.2. Reliability

Reliability, or reproducibility, is the degree to
which the instrument measures what it is supposed
to measure in an accurate, consistent, and reproduc-
ible manner. There are several ways to test reliability.
[730] The internal consistency of a test can be calculated
by dividing the test into two parts and analysing the
agreement between the two sets of scores. This has the
advantage of being calculable with only one test, and
is more reliable when the test has a larger number of
items. There are several statistical techniques for calcu-
lating the internal consistency of a test, the best known
being Cronbach’s o and KR20. Another form of reliabil-
ity refers to intra- or inter-examiner reliability. This
type of concern is particularly relevant when the as-
sessment requires some degree of subjectivity. In such
cases, it may be appropriate to calculate the agreement
between evaluators.

There are other ways to check reliability, but they
need a number of different tests. To see how consistent
a test is over time (test-retest), the same test is given to
the same group of students at two different times. An-
other way to test reliability is by using essentially similar
tests, in which modifications are made to the initial test
without changing its essential objectives, and applying
the second test to the same students to assess the consis-
tency of the scores between the two tests.

There are some factors that increase reliability:
the size of the assessment and objectivity in scoring.
There are errors that reduce reliability, such as mis-
takes in scoring, generalization, or bias in student as-
sessment.

4.3. Feasibility

The development of an assessment should take
into account the availability of human resources, space,
time, and costs. Efforts should be made to find the great-
est number of assessments that can evaluate the differ-
ent components of competence: knowledge, skills, and
attitudes. Several questions should be asked to support
the various selections: how long does it take to develop
the instrument? How long does it take to be completed?
How will the scores be interpreted? Is it practical to im-
plement? Is it beneficial for students?
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5. FORMATIVE OR SUMMATIVE ASSESS-
MENT

The type of assessment to be implemented will
depend on two types of approach: formative and sum-
mative. Formative assessment focuses on guiding stu-
dents in their learning process, providing reassurance,
and promoting self-reflection. This type of assessment,
which is highly valued by students, is extremely im-
portant provided that it is followed by an intervention
program. Summative assessment allows for a general
judgment to be made about competence and aptitude
for practice. In other words, students are assessed to
decide whether they have the minimum qualifications
to proceed to the next level. A distinction must be made
between assessments that are only suitable for forma-
tive use and those that have sufficient psychometric
rigor for summative use.

If the aim is to identify students’ qualifications,
ensuring that they are qualified to proceed to the next
level, it is advisable to use summative assessment meth-
ods. Summative assessments may not provide feed-
back. However, summative assessment can influence
learning as students tend to study what they know will
be assessed. A summative assessment process can also
have a formative component if it provides feedback to
students on their performance. This learning experi-
ence can be stimulating and appreciated by students.

CONCLUSIONS

Whether for formative or summative purposes,
student assessment is an essential step in the learning
process. Each medical school must identify the most
appropriate methods for assessing students for the
various learning objectives: knowledge, skills, and at-
titudes. For those methods to be useful and fair, they
must be developed and continuously improved to ful-
fil criteria such as validity, reliability, acceptability and
feasibility.

The analysis of the results of student’s assess-
ment should guide medical schools in optimising teach-
ing and learning processes. For students, it should con-
tribute to their self-learning, so that they can play an
active role in the process of their own improvement.
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