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Editorial

7th International Congress of CiiEM—Empowering One Health
to Reduce Social Vulnerabilities

Ana I. Fernandes *, João R. Vaz and Cristina Soeiro

Egas Moniz Center for Interdisciplinary Research (CiiEM), Egas Moniz School of Health & Science, Monte de
Caparica, 2829-511 Caparica, Portugal; jvaz@egasmoniz.edu.pt (J.R.V.); csoeiro@egasmoniz.edu.pt (C.S.)
* Correspondence: aifernandes@egasmoniz.edu.pt

1. Preface

Amidst the increasingly complex and interconnected challenges of our time, from
climate change and emerging pandemics to deepening social inequalities, the One Health
approach has gained renewed relevance as a guiding framework for research, policy, and
practice [1,2]. By recognising that human, animal, and environmental health are inseparably
linked, One Health promotes interdisciplinary collaboration and integrated strategies to
build more resilient and inclusive societies [3,4].

The 7th CiiEM International Congress, under the theme “Empowering One Health to
Reduce Social Vulnerabilities”, held from 2 to 4 July 2025 in Caparica, Portugal, aimed to
contribute meaningfully to this vision. Organised by the Egas Moniz Center for Interdisci-
plinary Research (CiiEM), the Congress gathered over 200 participants, bringing together
researchers, practitioners, students, and stakeholders committed to transforming scientific
knowledge into societal impact.

The invited speakers from leading institutions shared insights on the global and
local challenges of applying One Health. These were strengthened by over 130 scientific
contributions, presented as oral or poster communications, selected through a rigorous
peer-review process. Particularly valuable were the contributions from students, whose
enthusiasm and critical perspectives enriched the debates and demonstrated the vitality of
the next generation of researchers.

Aligned with the Horizon Europe strategic plan (2025–2027) [5], the scientific pro-
gramme reflected the urgency of applying a One Health lens today, covering topics such
as technological innovation in biomedical research, digital inclusion, urban planning and
public health, mental health and psychosocial resilience, sustainable food systems, antimi-
crobial resistance, and the social dimensions of healthcare access.

Beyond its scientific dimension, the congress also fulfilled an important pedagogical
role. Many undergraduate and postgraduate students experienced, for the first time, what
it means to be an author at a scientific event. They engaged directly with the processes
of submission, revision, and editorial decisions, developing practical skills essential for
their future academic and professional careers [6]. This hands-on experience not only
demystified scientific publication but also fostered a critical understanding of quality,
ethics, and scientific communication.

2. Statement of Peer Review

To ensure scientific quality and integrity, the congress followed a structured, two-phase
editorial process. First, authors submitted abstracts (max. 500 words) which underwent
blind peer review, ensuring impartiality and constructive feedback, coordinated by the

Med. Sci. Forum 2025, 37, 16 https://doi.org/10.3390/msf2025037016
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Proceedings Editorial Board. In total, 143 abstracts were submitted, with 134 being accepted,
reflecting an acceptance rate of 93.7%. Only accepted abstracts proceeded, optionally, to
the submission of full proceedings papers (up to five pages), which were then subject
to double peer review in the second phase. A total of 25 proceeding papers presented
at the conference (5 oral and 20 poster communications) were accepted to be published
in this dedicated volume of MDPI Medical Sciences Forum. Narrative literature reviews,
study protocols, and systematic reviews without meta-analysis were not considered. A
submission platform (Wordpress Plugin WP Abstracts Pro v.6.8.1 Abstracts & Manuscripts
Submission, 2025) was used to manage the process.

Reviews were conducted by expert referees according to the professional and scientific
standards expected of a proceedings journal. The evaluation considered several key criteria,
as follows: (1) the aim, relevance, and originality of the work; (2) the quality and appro-
priateness of materials and methods; (3) ethical considerations; (4) scientific soundness
and validity of results; and (5) the quality of writing, including clarity, text organisation,
formatting, referencing, and English language and style. Reviewers provided constructive
feedback, encouraging clarity and methodological rigour, particularly supporting students.
Authors were notified of the reviewers’ comments and invited to revise and resubmit their
work through the platform. The Proceedings Editorial Board then reviewed the revised
submissions, verified the corrections, and made the final decision. Authors were subse-
quently informed of the acceptance or rejection of their papers. The nominal list of those
involved in the edition and reviewing process is included in the acknowledgements.

Finally, the volume editors also verified compliance with formatting guidelines and
checked all submissions for plagiarism using Turnitin (www.turnitin.com; accessed on
21 July 2025) before finalising the papers for publication.

3. Thematic Clusters

The papers published in this volume illustrate the rich diversity and interdisciplinary
focus of the 7th CiiEM International Congress. Organised around key themes that reflect
the congress’s mission to reduce social vulnerabilities through a One Health perspective,
the volume begins with studies addressing public and global health, including medication
safety, food supplement use, and breastfeeding practices.

A second cluster of papers delves into forensic science and psychology, exploring top-
ics such as intimate partner violence, sexual harassment, and innovative forensic techniques
applied to neurological conditions like Parkinson’s disease.

Education and pedagogical research feature strongly, with studies analysing curricu-
lum innovation, science teaching models, and student attitudes toward community service
and reintegration initiatives.

The volume also highlights rehabilitation and physiotherapy, presenting clinical case
studies and strategies like robotic gait training, kinesiotaping, and online rehabilitation
for chronic conditions, alongside studies on compassion fatigue and the physiology of
elite sports.

In oral health and dentistry, papers examine patient attitudes to laser technology, the
treatment of xerostomia, and material degradation in orthodontics, as well as diagnostic
delays in burning mouth syndrome.

Cutting-edge artificial intelligence methods applied to cancer prognosis and studies
in hospital emergency care further illustrate the congress’s breadth, combining clinical
research, digital tools, and patient-centred perspectives.
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4. Closing Remarks

The One Health approach offers a powerful framework for emphasising collaboration
across disciplines and sectors. The contributions published here reflect the congress’s
interdisciplinary and pedagogical spirit, offering innovative research grounded in real-
world applications and a shared commitment to improving health outcomes across human,
animal, and environmental domains. We hope this publication serves not only as a scientific
record but also as an inspiration for future research and action towards a healthier, fairer,
and more sustainable world.

Acknowledgments: We are grateful to the Proceedings Editorial Board and the reviewers listed in
the Appendix A who generously shared their expertise, contributing significantly to the scientific
quality and rigour of the studies published here. Special thanks to the team responsible for the
management and maintenance of the congress website and submission platform, secretarial work, and
creative input.

Conflicts of Interest: The authors declare no conflict of interest.
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Proceeding Paper

A One Health Perspective on the Clinical, Behavioural, and
Environmental Risks of Chronic Proton Pump Inhibitor Use in
Older Adults †

Maria Deolinda Auxtero

Egas Moniz Center for Interdisciplinary Research (CiiEM); Egas Moniz School of Health & Science, Caparica,
2829-511 Almada, Portugal; mauxtero@egasmoniz.edu.pt
† Presented at the 7th CiiEM International Congress 2025—Empowering One Health to Reduce Social

Vulnerabilities, Caparica, Portugal, 2–4 July 2025.

Abstract: This study explores the clinical, behavioural, and environmental risks of chronic
proton pump inhibitor (PPI) use in older adults through a One Health perspective. Among
246 participants, 32.5% were receiving PPI therapy, with 91.3% on long-term treatment,
frequently lacking clear clinical justification. Polypharmacy, drug interactions, and risky
lifestyle behaviours were common. Environmental review highlighted the potential persis-
tence of PPI transformation products in water systems, raising concerns about ecological
impact and antimicrobial resistance. These findings underscore the urgency of imple-
menting deprescribing strategies, enhancing patient education, and adopting sustainable
prescribing practices that align human and environmental health.

Keywords: One Health; proton pump inhibitors; elderly; polypharmacy; environmental contami-
nants

1. Introduction

The One Health philosophy—emphasising the interconnectedness of human, animal,
and environmental health—provides a robust framework for addressing complex, multi-
factorial health issues. This is especially relevant to vulnerable populations, such as older
adults, who face heightened risks due to ageing, multimorbidity, and polypharmacy. Pro-
ton pump inhibitors (PPIs), commonly used in this group for acid-related gastrointestinal
illness, are effective in the short-term but increasingly controversial when used long-term
due to their adverse effects and questionable prescribing practices [1]. Aligned with One
Health principles, this study considers not only individual-level clinical and behavioural
risks but also the broader environmental implications at the system level of chronic PPI use.

Global data show that 25% of PPI users remain on treatment for over a year, and
nearly a third for more than three years—often without clinical justification [2]. In older
adults, prolonged PPI use has been linked to nutrient malabsorption, fractures, kidney
disease, and cognitive decline [2,3]. These risks are compounded by behavioural and
therapeutic inertia [3], the lack of deprescribing guidelines, and the limited uptake of
structured interventions. The C-SENIoR trial, a pragmatic study conducted in Portu-
gal, showed the feasibility and value of collaborative, pharmacist-led deprescribing in
primary care [4].

From a One Health standpoint, the implications go beyond individual health. Inap-
propriate prescribing, including PPI, contributes to healthcare overuse, pharmaceutical

Med. Sci. Forum 2025, 37, 1 https://doi.org/10.3390/msf2025037001
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waste, and environmental contamination via excreted drug residues entering water sys-
tems [5]. These can disrupt aquatic ecosystems, underscoring the need for sustainable
prescribing practices.

This work adopts a One Health perspective in addressing the clinical, behavioural,
and environmental risks of chronic PPI use in older adults. Drawing on cohort data and the
current literature, we aim to identify systemic vulnerabilities and propose cross-disciplinary
strategies—such as deprescribing, patient education, and policy-level action—to support
safer, more sustainable care.

2. Materials and Methods

This repeated cross-sectional study involved two independent cohorts of
community-dwelling adults aged 65 and older, assessed in 2023/2024 and 2024/2025
under the ESPIEM (Healthy Ageing—Egas Moniz Interdisciplinary Project). Although the
same protocol was used, each cohort comprised a distinct sample. A convenience sample of
individuals taking at least two medications was recruited by third-year pharmacy students
via personal networks. Participants were eligible for inclusion if they were aged 65 years
or older, lived in the community, were taking two or more medications, and were able
to provide informed consent. Individuals were excluded if they had cognitive impair-
ment that interfered with consent, were living in institutional care settings, or declined to
participate. Data were collected through structured interviews, medication reviews, and
lifestyle surveys. Pharmacological risk was assessed using the Medscape Drug Interac-
tion Checker [6]. Lifestyle factors included smoking, alcohol and caffeine consumption,
and sunscreen use. Descriptive statistics (frequencies, percentages, means) summarised
PPI use and drug interaction risk. Data from both years (n = 246 elderly individuals;
144 in 2023/2024, 102 in 2024/2025) were pooled to describe pharmacotherapy patterns
and health behaviours.

As no primary environmental sampling was performed, a focused narrative literature
review was conducted to explore the potential environmental risks of chronic pharmaceuti-
cal contaminants, with particular emphasis on PPIs and their transformation products in
wastewater and surface waters. These findings were qualitatively integrated to inform the
ecological implications within a One Health perspective.

3. Results and Discussion

3.1. Participant Profile and PPI Use

Among the 246 participants (mean age: 76.6 years), 80 individuals (32.5%) were
receiving PPI therapy. The most commonly prescribed PPI was esomeprazole, followed by
pantoprazole and omeprazole (Table 1). Of the PPI users, 73 (91.3%) had been on treatment
for more than six months.

Table 1. Summary of PPI use, drug interactions, and lifestyle factors among older adults (n = 80).

Category Number (n) Percentage (%)

Total PPI users 80 100

Sex distribution (PPI users)

Women 45 56.2
Men 35 43.8

Long-term PPI use (>6 months) 73 91.3

6
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Table 1. Cont.

Category Number (n) Percentage (%)

PPI name (dosage)

Esomeprazole (20–40 mg) 26 32.5
Pantoprazole (20–40 mg) 24 30.0
Omeprazole (20 mg) 22 27.5
Lansoprazole (15–30 mg) 7 8.8
Rabeprazole (10 mg) 1 1.3

Drug interactions

Serious 1 25 31.3
Monitor Closely 1 56 70

Lifestyle behaviours

Daily alcohol consumption 43 53.8
Active smoking 5 6.3
Regular coffee intake 47 58.8
Infrequent or no sunscreen use 72 90.0

Healthcare context

Has family doctor 67 83.8
Concomitant medications (mean) 7.5 -

Source of the PPI prescription

Family doctor 47 58.8
Other doctor 32 40.0
Pharmacist 1 1.2

1 Number of PPI users with ‘Serious’ or ‘Monitor Closely’ drug interactions.

Polypharmacy was common among PPI users, who were taking an average of
7.5 medications concurrently. A pharmacological review identified 293 ‘Monitor Closely’
drug interactions, affecting 70% of PPI users, and 48 ‘Serious’ interactions (31.3%). One of
the ‘Serious’ interactions involved a PPI (omeprazole) and clopidogrel. Additionally, 28.8%
of patients on PPIs were also prescribed corticosteroids, non-steroidal anti-inflammatories,
or other drugs associated with gastric toxicity, potentially justifying PPI co-prescription
but also underscoring the need for regular benefit–risk assessments. In elderly patients,
age-related pharmacokinetic changes increase the likelihood of adverse outcomes from pro-
longed PPI use, including nutrient malabsorption, increased infection risk, and potentially
even cognitive decline [1]. Importantly, PPIs are photosensitising drugs that may con-
tribute to UV-induced skin damage [7]. Yet, in our analysis, 90% of users reported rarely or
never using sunscreen, revealing a gap in preventive education. Lifestyle analysis revealed
further behavioural risk factors: 6.25% of users were current smokers, 58.8% consumed
coffee regularly, and 53.8% consumed alcohol—all of which can worsen gastrointestinal
symptoms or alter drug metabolism, potentially prolonging or complicating treatment.
Despite 83.8% of PPI users having a designated family doctor, the data suggest limited
therapeutic reassessment and little emphasis on behavioural counselling, representing
missed opportunities for deprescribing and lifestyle optimisation.

These findings reflect a broader trend of long-term PPI overuse globally, often ex-
tending beyond the recommended 4–8 week course typically advised for conditions like
gastroesophageal reflux disease. In our cohort, 91.3% of PPI users had been on therapy
for more than six months, underscoring persistent therapeutic inertia. This aligns with
recent findings from a 2025 evaluation of primary care practices in England, where 62%
of patients on continuous PPI therapy had no recorded indication, and 99% of those with
short-term indications exceeded the recommended duration of use [8].
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This highlights the need for greater awareness, regular treatment reassessment, and the
implementation of structured deprescribing strategies. A 2024 scoping review emphasised
that most interventions targeting inappropriate PPI use rely on education and enablement
strategies, with pharmacist-led reviews and algorithm-based tools showing the most
consistent effectiveness [9]. Notably, 58.8% of PPIs in our study were prescribed by family
doctors, positioning primary care settings as key leverage points for intervention and
change. The absence of regular medication reviews, even among patients with routine
access to healthcare, reveals systemic shortcomings in care continuity. Addressing both
reflective and impulsive behavioural determinants—such as beliefs about medication
necessity and habitual prescribing—has been recommended to improve deprescribing
outcomes [9]. Integrating pharmacists into geriatric assessments, fostering shared decision-
making, and equipping clinicians to discuss lifestyle-related risk factors—such as alcohol
use, photoprotection, and dietary triggers—are essential steps to improve outcomes. Given
the known photosensitising potential of PPIs, photoprotection counselling should become
a routine part of care [7].

3.2. Ecological Considerations

Although our primary data did not include environmental sampling, we conducted
a focused review of the environmental science literature to contextualise the ecological
implications of chronic PPI use within a One Health framework. From this perspective, the
clinical and behavioural challenges discussed above are intrinsically linked to environmen-
tal concerns. While PPIs are widely prescribed, their direct detection in surface waters has
been limited due to extensive human metabolism and rapid abiotic degradation. However,
recent studies have shown that omeprazole, one of the most commonly used PPIs, can
undergo photodegradation and hydrolysis in aquatic environments, forming several trans-
formation products (TPs) that may persist for longer than the parent compound [10,11].
Photodegradation experiments in various water types (distilled, river, lake, and seawater)
showed that natural constituents such as dissolved organic matter and nitrate ions influ-
ence the degradation rate of omeprazole. Seven TPs were identified, some also formed via
hydrolysis. These were detected in both influent and effluent samples from wastewater
treatment plants, suggesting that conventional treatment processes may not fully remove
them. Notably, some TPs appeared more frequently than the parent compound, indicating
that environmental monitoring efforts should prioritise these derivatives [11]. Toxicity
testing using Vibrio fischeri revealed that while omeprazole itself exhibits high acute toxicity,
its photodegradation products are significantly less toxic, suggesting solar photolysis may
reduce environmental risk. Nevertheless, the presence of multiple TPs and their potential
bioactivity highlight the need for further ecotoxicological evaluation. The persistence of
PPIs and their TPs in surface waters may contribute not only to aquatic toxicity but also
to the spread of antimicrobial resistance, particularly when residues interact with other
pharmaceutical pollutants [5].

This study’s limitations include convenience sampling, recall bias from self-reported
data, and the lack of primary environmental sampling, which limits generalisability and
prevents direct ecological assessment. Nonetheless, the literature review offers a meaning-
ful basis for future environmental research.

4. Conclusions

This study highlights the complex risks of chronic PPI use in older adults. Clinically,
the high prevalence of long-term use, polypharmacy, and serious drug interactions calls for
regular medication reviews and appropriate deprescribing. Behavioural factors—such as
poor sunscreen use, alcohol and caffeine intake, and continued smoking—reflect missed
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opportunities for patient education. These issues are compounded by the environmen-
tal impact of PPI residues and TPs in wastewater, reinforcing the need for prescribing
practices that support both human and ecological health. Recommendations include
incorporating environmental considerations into clinical guidelines, promoting photopro-
tection, and empowering primary care to reduce unnecessary drug exposure. Advancing
eco-pharmacovigilance and cross-sector collaboration is key to sustainable prescribing.

A One Health–oriented approach must integrate medication review, lifestyle coun-
selling, and environmental awareness to reduce risk and promote more sustainable, person-
centred care. Future research should directly investigate the environmental presence and
ecotoxicity of TPs derived from PPIs through primary sampling and experimental models.
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Abstract: Fentanyl, a potent synthetic opioid used in pain management, has seen a marked
rise in outpatient use in Portugal between 2015 and 2022. During this period, consump-
tion nearly doubled, with transdermal patches and sublingual tablets dominating the
market. Rapid-onset formulations lacking abuse-deterrent features pose have heightened
the risks of misuse and diversion. Despite these concerns, no abuse-deterrent fentanyl
products are currently available in Portugal. These findings expose critical regulatory and
pharmaceutical gaps. To mitigate public health and environmental risks, a coordinated
strategy—encompassing prescription monitoring, education, safer formulations, and a One
Health approach—is urgently needed to ensure responsible opioid use and stewardship.

Keywords: fentanyl; dosage forms; abuse-deterrent formulations; drug abuse potential;
Portugal

1. Introduction

Fentanyl, a synthetic opioid approximately 50–100 times more potent than morphine,
has become a cornerstone in the management of severe pain, particularly in oncological set-
tings and perioperative care [1]. Despite its therapeutic utility, fentanyl’s pharmacokinetic
profile—characterized by high lipid solubility, rapid central nervous system penetration,
and potent μ-opioid receptor agonism—renders it especially susceptible to misuse, depen-
dence, and fatal overdose [2].

Globally, the surge in fentanyl-related morbidity and mortality has prompted urgent
policy and surveillance responses, particularly in North America, where the non-medical
use of illicitly manufactured fentanyl has driven a public health crisis [3,4]. In contrast, until
recently, in countries like Portugal, fentanyl was predominantly accessed through legal
prescriptions for legitimate medical purposes. Nonetheless, signs of rising consumption
and concern over abuse potential have emerged [5]. Illicit production and use, the diversion
and misuse of medicines, and the online sale of non-controlled new psychoactive substances
is a reality in Europe [6].

The pharmacological and physicochemical properties of fentanyl dosage forms
strongly influence their potential for misuse. Immediate-release products offer rapid
onset and are often associated with higher abuse liability, while extended-release systems,
although intended for steady delivery, may still be tampered with in order to extract the
drug [7]. To address these concerns, the development of abuse-deterrent formulations
(ADFs) has gained traction—particularly in the United States—as a harm-reduction strategy.
Despite progress in this area, ADFs remain underutilized or unavailable in many European
markets [8]. These technologies incorporate various deterrent mechanisms, including
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prodrugs, aversive agents, opioid antagonists, or physical and chemical barriers that inhibit
common manipulation methods such as crushing, dissolving, or snorting [7].

This study aims to characterize the pharmaceutical landscape of fentanyl in Portugal,
with particular attention being paid to dosage form distribution, consumption trends, and
formulation-related abuse potential. By identifying current gaps in abuse deterrence, this
research seeks to inform future strategies for safer opioid prescribing, surveillance, and
pharmaceutical innovation in the Portuguese context.

2. Materials and Methods

Sales data (expressed as number of packages) for all analgesic opioids dispensed in
community pharmacies in Portugal between 2015 and 2022 were obtained from the National
Pharmacies Association (Associação Nacional das Farmácias—ANF). The total number of
doses was calculated by multiplying the number of packages by the corresponding unit
quantity per package. Data were cross-checked and validated with information available
from the Infarmed database [9] to sort for potential inconsistencies. Data regarding fentanyl
for injection or perfusion used in hospital settings under medical supervision were not
considered. The following variables were extracted and classified for analysis: year of
dispensing, dosage form, potency, and brand vs. generic status. To assess the potential for
misuse or abuse, each dosage form was categorized based on evidence from the literature
and the pharmaceutical and pharmacokinetic profile of the product, considering charac-
teristics such as route of administration, onset of action, and tamperability. Descriptive
statistics were used to quantify and report annual consumption by opioid type and dosage
form, identify consumption trends over time, and contextualize these trends with respect
to abuse potential.

3. Results and Discussion

This retrospective observational study aimed to characterize fentanyl consumption in
Portugal over an eight-year period (2015–2022). The analysis included all legally dispensed
analgesic opioid medicines used in ambulatory settings (Figure 1).

Figure 1. Number of packages of opioid analgesics sold in community pharmacies in Portugal
(2015–2022), highlighting the steady increase in consumption. Note that the scale has been broken for
clarity. The insert shows the sales of fentanyl in number of doses over the same time.

Fentanyl ranked as the fourth most consumed opioid in Portugal, following tramadol
(and its fixed-dose combinations), tapentadol, and buprenorphine. Over the study period,
fentanyl consumption nearly doubled, increasing by approximately 90% both in terms
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of packages and doses sold (Figure 1 and insert). A linear upward trend was observed,
with an average annual increase of approximately 22,468 packages/year. The consistent
annual growth in fentanyl use emphasizes its increasing role in pain management, despite
the availability of alternative analgesics. Remarkably, the rate of increase in fentanyl
use outpaced that of traditional strong opioids such as morphine and hydromorphone,
suggesting a preferential shift toward fentanyl formulations, possibly due to its high
potency, availability of various non-invasive administration routes, and extended-release
dosage forms.

A gradual increase in the generic-to-brand ratio was observed both in terms of the
number of packages sold and total doses consumed, indicating a growing penetration of
generic fentanyl products in the Portuguese ambulatory market. This trend aligns with
national and European policies promoting generic use as a cost-containment measure.

Figure 2 illustrates the share of fentanyl dosage forms sold (in number of doses),
emphasizing the predominance of transdermal patches and sublingual tablets, which
together consistently account for most of the total fentanyl use throughout the study period.
Constant transdermal consumption (58–60%) reflects its established role in chronic pain
management, particularly in oncology and palliative care. Sublingual tablets show a
notable upward trend, increasing from 27.45% in 2015 to 36.58% in 2022. On the other hand,
oral transmucosal lozenges showed a significant decrease from 11.66% in 2015 to 2.81% in
2022. This downward trend might reflect reduced prescribing due to concerns over misuse
or risk to children, as they look like lollipops. Buccal films and nasal sprays (introduced
in 2019) represent marginal shares of overall consumption, respectively, 0.56 and 0.20%
in 2022. This is attributable to factors such as limited prescriber familiarity, higher costs,
recent market entry, specialized therapeutic indications, and restricted access. Notably, the
three least consumed are exclusively available as brand-name medicines.

0 10 20 30 40 50 60 70 80 90 100

2015

2017

2019

2021

Sublingual tablet Oral transmucosal lozenge Buccal film Transdermal patch Nasal spray

Figure 2. Percentage of fentanyl doses sold in community pharmacies in Portugal between 2015 and
2022, categorized by dosage form.

Dosage forms that are rapid-acting, highly potent, and approved for outpatient use
present an increased risk of non-medical use, diversion, and accidental exposure, par-
ticularly within household settings. Therefore, identifying the key factors potentially
contributing to the risk of misuse and abuse is essential. Table 1 presents a comparative
overview of fentanyl dosage forms authorized in Portugal, summarizing their pharmacoki-
netic profiles, route of administration, and associated abuse deterrence and potential.
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Table 1. Pharmaceutical typification of fentanyl dosage forms currently available in Portugal regard-
ing abuse potential [2,8–10].

Dosage Form Route Potency Onset Duration ADF Abuse Potential

Patch Transdermal 12.5–100 μg/h 1 Slow Long No2 Low to Moderate 2

Sublingual tablet Sublingual 100–800 μg Fast Short No High

Buccal film Oromucosal 200–800 μg Fast Short No High

Lozenge with applicator Oromucosal 200–800 μg Fast Short No High

Nasal spray Intranasal 100–400 μg/dose Fast Short No High

Injectable solutions Intravenous 0.05 mg/mL Immediate Short No Moderate 3 to High 4

ADF—Abuse Deterrent Formulation. 1 Corresponding to a total of 2.1–16.8 mg of fentanyl per patch. 2 Partial
deterrence, considering matrix patches (e.g., Durogesic®), from which it is difficult to extract the drug; potential
for misuse via extraction or reuse. 3 Parenteral forms under restricted access. 4 Injectable forms have immediate
bioavailability, increasing the risk of overdose if diverted for non-medical use.

Currently, fentanyl ADFs are unavailable in Portugal. Among the existing options,
transdermal patches—despite containing high total amounts of fentanyl (up to 16.8 mg per
unit)—exhibit a slow onset and prolonged duration of action, which, in combination with
partial tamper-resistance in matrix-based systems, contributes to a comparatively lower
risk of misuse under normal therapeutic conditions. While not formally classified as ADFs,
matrix patches offer some deterrence, since drug extraction is significantly more difficult
than using reservoir-type systems. However, methods of tampering (drug extraction and
intravenous or inhalation use) and misuse after disposal (oral, transmucosal, rectal use
of whole patch) have been reported [11]. These risks underline the need for improved
safeguards in fentanyl delivery systems to reduce diversion and non-medical use.

In contrast, rapid-onset formulations—such as sublingual tablets, buccal films, oromu-
cosal lozenges, and nasal sprays—have fast systemic absorption and short durations, which
are characteristics that increase their appeal for non-medical use. These formulations lack
abuse-deterrent features and are often prescribed in outpatient settings, intensifying the
risk. Injectable forms, although restricted to hospital use, have immediate bioavailability
and high potency. While their accessibility is limited, they present a significant risk if
diverted due to the high potential for overdose.

Overall, the formulation characteristics—particularly route of administration, on-
set of action, and presence or absence of abuse-deterrent features—play a critical role in
determining the misuse liability of fentanyl products. These insights reinforce the impor-
tance of monitoring not only total consumption, but also the distribution by dosage form,
identifying those incorporating strategies to mitigate opioid-related harms.

Although limited due to the lack of data on hospital use and the inability to directly
distinguish misuse from legitimate prescribing, the growing outpatient use of fentanyl is
noted. This aspect, in the absence of ADFs, reveals a critical gap in Portugal’s pharmaceuti-
cal and regulatory strategies, which may facilitate non-medical use or unintentional misuse.
To address this, several targeted measures should be considered. First, the inclusion of
fentanyl ADFs in national formularies to promote safer prescribing. Improved surveillance
systems that integrate prescription data with real-world usage are also essential for de-
tecting emerging misuse patterns. Education programs for healthcare professionals and
patients should emphasize safe storage, proper disposal, and early identification of misuse.
Also, regulatory bodies should encourage or mandate pharmaceutical manufacturers to
adopt abuse-deterrent packaging and delivery technologies.

Fentanyl use also poses broader risks across the One Health spectrum. Improper
disposal of fentanyl products may result in accidental exposure to animals and environ-
mental contamination, while veterinary use—although limited—still presents diversion
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risks. Coordinated action across sectors is vital: prescription monitoring, environmental
surveillance, and secure veterinary practices must work in concert. Cross-sectoral collab-
oration is essential to mitigate these interconnected risks and ensure the sustainable and
responsible use of fentanyl.

4. Conclusions

The predominance of transdermal and sublingual forms, both of which carry moderate-
to-high abuse potential, highlights the need for continued pharmacovigilance and pre-
scriber education. The overall rise in fentanyl use highlights its increasing role in pain
therapy, but also amplifies the urgency for implementing ADFs, particularly in formu-
lations with rapid onset. A comprehensive opioid stewardship model with One Health
alignment should be implemented.
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Abstract: This study investigates the use of food supplements (FS) among polymedicated el-
derly individuals and assesses potential FS–drug interaction risks. A total of 98 community-
dwelling older adults were surveyed and 18.4% reported FS use. FS were mostly used for
musculoskeletal and cognitive support, with 71% having potential metabolic interactions
via CYP enzymes or P-glycoprotein. Monthly costs reached €55. The findings reveal a
complex interaction landscape and financial burden, underscoring the need for medication
reviews and health literacy efforts to ensure safer FS use in older adults. This study aligns
with One Health principles by linking clinical, social, and economic aspects of aging.

Keywords: polypharmacy; food supplements; drug–supplement interactions; geriatric
pharmacotherapy; One Health

1. Introduction

The aging population is experiencing a marked increase in chronic conditions, often re-
quiring the use of multiple medications—a phenomenon known as polypharmacy. Among
older adults, defined commonly as individuals aged 65 years and above, polypharmacy is
a growing concern due to its association with adverse drug events, hospitalizations, and
reduced quality of life [1,2]. In parallel, there is a rising trend in the use of food supplements
(FS), such as vitamins, minerals, and herbal products, often taken without professional
guidance [3]. The use of FS by elderly polymedicated individuals raises concerns that go
beyond pharmacological safety. Because these products are not classified as medicines, they
fall outside reimbursement systems and regulatory frameworks, placing the full financial
burden on users. For older adults, many of whom live on limited incomes, this can deepen
existing social vulnerabilities and contribute to health inequities.

Due to the natural origin, FS are often perceived as inherently safe, but their concomi-
tant use with prescription medications can lead to clinically significant interactions [4,5].
Older adults are particularly vulnerable due to age-related changes in drug disposition,
along with the cumulative effects of polypharmacy [6]. Notably, FS such as St. John’s
Wort, Ginkgo biloba, or calcium can interfere with drug absorption or metabolism, risking
therapeutic failure or toxicity [7]. Others, such as Ephedra (banned in Europe and US but
available through the internet), Yohymbe (Pausinystalia yohimbe), Kava (Piper methysticum),
or green tea extract, can lead to potentially fatal outcomes, especially when used in high
doses, combined with medications, or taken by vulnerable populations [8–10].

Despite the risks, there is a lack of systematic data on FS use in polymedicated
older adults, particularly in community settings. This gap hampers efforts to identify
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high-risk combinations and implement preventive strategies. The present work aims to (1)
describe the patterns of FS use among polymedicated older adults, including type, duration,
motivation, and cost; and (2) identify potential FS–drug interactions using validated
databases. It is anticipated that the work will provide evidence that informs clinical
practice and health policy, supporting safer use of FS in a vulnerable population.

2. Materials and Methods

This cross-sectional study was part of the ESPIEM 2024/2025 cohort under the
Healthy Ageing—Egas Moniz Interdisciplinary Project, aimed at promoting rational phar-
macotherapy and understanding health behaviors in older adults. A convenience sample
of community-dwelling individuals aged 65 or older and on polymedication was recruited
by third-year pharmacy students through personal networks. Data were collected via stan-
dardized forms and included demographics, medication profile (number/types of chronic
medicines), supplement use (product, ingredients, dose, duration, and motivation), and
recommendation source (professional advice or self-initiated). Interaction risk was assessed
using DrugBank [11] and Medscape Drug Interaction Checker [12] tools to evaluate the
potential for supplement–drug interactions based on CYP enzymes and P-glycoprotein
pathways. Supplement costs were estimated using reported dosages and market prices to
reflect typical monthly expenses. Descriptive statistics were used to summarize supplement
use patterns, potential interactions, and associated financial burden.

3. Results and Discussion

Among 98 polymedicated elderly individuals studied, 18 (18.4%) were taking FS, with
a total of 21 distinct products reported. These were taken in addition to an average of
4.6 medications. All FS were oral solid dosage forms (mainly tablets and capsules), which
did not appear to hinder use despite common dysphagia in the elderly. Women accounted
for 66.7% of FS users. The most common indications were musculoskeletal support (43%)
and cognitive enhancement (38%). While most supplements (57.2%) were recommended
by health professionals, 38.1% were self-initiated (Figure 1). Use was often long-term, with
29% taking FS for 3–6 months and 43% for over 6 months.

38.0

28.6

23.8

4.8
4.8

Own initiative
Family doctor
Pharmacist
Other doctor
Other non-health professional

Figure 1. Characterization of the type of prescription or recommendation for FS use (%).

The average monthly supplement cost was €18.23 per patient, reaching up to €55, an
added burden for many on limited incomes.

Unlike medicines, FS are less strictly regulated, making their use in polymedicated
older adults a concern due to potential clinically relevant interactions and heightened risk
of adverse outcomes. In fact, fifteen FS (71%) showed potential CYP/P-gP interactions
(Table 1), possibly affecting the metabolism, efficacy, and safety of co-medications. Despite
the identification of potential clinically significant interactions, none of these were deemed
to represent a life-threatening risk. However, many commonly prescribed drugs, such as
statins, proton pump inhibitors, and benzodiazepines, presented interactions, potentially
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leading to altered efficacy or adverse outcomes. Therefore, clinicians should routinely ask
about FS use and consider interactions when taking a medication history. Digital interaction
tools and pharmacist-led reviews may enhance safety. Public health strategies should
include FS risk education to support safer and more equitable use among older adults.

Table 1. Summary of bioactive constituents in the FS used by study participants (P1–P16), the
potential modulatory effects with Cytochrome P450 (CYP) isoenzymes and P-glycoprotein (P-gP),
and the concomitant medicines possibly affected [11,12].

P FS Bioactive CYP ↑ CYP ↓ P-gP ↓ Drugs Affected (CYP/Transporter Involved)

1 A

Biotin 1B1 - No -

Lutein - 2C19 No Simvastatin; Bromazepam; Pantoprazole (2C19)

Resveratrol 1A2
1A2; 1A1; 1B1;
3A4; 2D6; 2B6;
2C19; 2C9

No

Betahistine (2D6); Simvastatin (3A4; 2D6; 2C19);
Calcitriol (3A4); Acetylsalicylic acid (2C9);
Bromazepam (1A2, 2C19; 3A4); Pantoprazole
(2C19; 3A4); Spironolactone (3A4)

Vitamin A 26A1 - No -

Vitamin B1 4B1 - No -

Riboflavin - CYP1A2;
CYP2C19 No Simvastatin (2C19); Bromazepam (1A2; 2C19);

Pantoprazole (2C19)

Vitamin B6 - CYP1A1 No -

Vitamin D3 - CYP1A1;
CYP2C8 No Simvastatin (2C8)

Vitamin E 3A4 - No Simvastatin; Calcitriol; Bromazepam; Pantoprazole;
Spironolactone (3A4)

2–4 B Vitamin D3 1A1; 2C8 No Atorvastatin (2C8)

5 C

Biotin 1B1 - No -

Niacin - 2D6; 3A4; 2E1 No Bisoprolol (3A4; 2D6); Simvastatin (3A4; 2D6);
Diazepam (3A4); Budesonide (3A4)

Vitamin B6 - 1A1 No -

6 D DHA - 2C9 No -

7 E
Vitamin B6 - 1A1 No -

Vitamin D3 - 1A1; 2C8 No -

8 F

DHA - 2C9 No Venlafaxine

EPA - 1A2 No -

Curcumin - 3A4; 2C9; 2B6;
1A2; 2D6 Yes Atorvastatin (3A4/P-gP); Venlafaxine (2D6; 3A4;

2C9/P-gP)

Piperine - 3A4 Yes Atorvastatin (3A4/P-gP); Venlafaxine (3A4/P-gP)

Vitamin E 3A4 - No Atorvastatin; Venlafaxine (3A4)

9

G Vitamin D3 - 1A1; 2C8 No Atorvastatin (2C8)

H
EPA - 1A2 No -

DHA - 2C9 No Candesartan (2C9)

10 I Quercetin - 2C8; 2D6; 2C9;
1A2; 2E1; 2C19 Yes Alprazolam (2C9); Bisoprolol (2D6/P-gP)

11 J

DHA - 2C9 No Acetylsalicylic acid; Pitavastatin (2C9)

EPA - 1A2 No -

Vitamin E 3A4 - No Pantoprazole; Amlodipine; Silodosin (3A4)
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Table 1. Cont.

P FS Bioactive CYP ↑ CYP ↓ P-gP ↓ Drugs Affected (CYP/Transporter Involved)

12 K

Vitamin B1 4B1 - No -

Riboflavin - 1A2; 2C19 No Esomeprazole (2C19); Simvastatin (2C19);
Clozapine (1A2; 2C19); Vortioxetine (2C19)

Niacin - 2D6; 3A4; 2E1 No
Clonazepam (3A4); Esomeprazole (3A4);
Simvastatin (3A4; 2D6); Clozapine (3A4; 2D6);
Betahistine (2D6); Vortioxetine (3A4; 2D6)

Vitamin B6 - 1A1 No -

Biotin 1B1 - No -

13 L Pyridoxine - 1A1 No -

14 M
DHA - 2C9 No Trimipramine; Valsartan; Rosuvastatin (2C9)

EPA - 1A2 No -

15 N
Niacin - 2D6; 3A4; 2E1 No Pantoprazole (3A4); Imatinib (3A4; 2D6)

Riboflavin - 1A2; 2C19 No Pantoprazole (2C19); Imatinib (1A2; 2C19)

16 O
DHA - 2C9 No Omeprazole; Fluoxetine (2C9)

EPA - 1A2 No Fluoxetine (1A2)

Interactions are classified based on how FS bioactives affect CYP enzymes and the P-gP transporter involved in
drug disposition. Arrows indicate whether these pathways are induced (↑) or inhibited (↓), while “Yes” or “No”
under P-gP denotes whether there is a documented transporter inhibition. Lack of interaction (-) means that no
current evidence of significant effect exists.

A key limitation of this study is the small number of FS users, which limits statis-
tical power, generalizability, and subgroup (gender, comorbidities, or types of FS used)
analysis. The low prevalence may also reflect underreporting, as some participants might
not perceive supplements as relevant to their medication regimen or might withhold such
information. Additionally, with such a small group of supplement users, the identification
of potential supplement–drug interactions is necessarily limited, and clinically significant
combinations may not have been captured. These limitations underscore the importance of
future studies involving larger and more diverse elderly populations to better characterize
supplement use patterns and associated risks in the context of polypharmacy.

4. Conclusions

The use of FS in older adults taking multiple medications reflects vulnerabilities in
clinical, financial, and regulatory areas. The findings highlight the need for routine FS
screening, the use of interaction tools, and integrated medication review strategies in
practice. Public health policies should promote FS literacy and risk awareness, in line with
One Health principles for safer ageing.
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Abstract: Interstitial lung diseases (ILDs) are chronic respiratory disorders often leading to
dyspnoea, reduced exercise tolerance, and poor quality of life. Pulmonary rehabilitation
(PR) improves symptoms and function but remains underused in Portugal, with only ~1%
of eligible patients enrolled. This study retrospectively analysed 61 ILD patients at Hospital
Garcia de Orta (July–December 2024) to identify PR candidates. Most had idiopathic
pulmonary fibrosis (44%), exertional dyspnoea (67.2%), and moderate lung impairment
(49%). Comorbidities and risk factors were common. Findings highlight a significant gap
between clinical need and access, reinforcing the urgency of structured referral strategies
to expand PR availability.

Keywords: interstitial lung disease; pulmonary rehabilitation; idiopathic pulmonary fibrosis;
functional impairment; outpatient care

1. Introduction

Interstitial lung diseases (ILDs) comprise a heterogeneous group of conditions charac-
terised by inflammation and/or fibrosis of the pulmonary interstitium, commonly resulting
in progressive dyspnoea, exercise intolerance, and a substantial deterioration in quality
of life [1–3].

Although pharmacological treatment has advanced in recent years, particularly with
the introduction of antifibrotic agents for progressive phenotypes such as idiopathic pul-
monary fibrosis (IPF), non-pharmacological approaches, notably pulmonary rehabilitation
(PR), remain underutilised [4]. PR is a core component in the management of chronic
respiratory diseases. It is cost-effective, safe, and proven to improve dyspnoea, exercise
capacity, and health-related quality of life [3,5].

In Portugal, access to PR is extremely limited. Fewer than 1% of patients with chronic
obstructive pulmonary disease (COPD), the primary population currently included in PR
programmes, are enrolled [6]. Despite robust evidence supporting the efficacy of PR in
chronic respiratory diseases, including ILDs [3], its implementation across the country re-
mains inadequate. Existing services are concentrated in large urban hospitals, contributing
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to disparities in access. Structural, logistical, and awareness-related barriers further hinder
effective implementation [6,7].

Additional factors, such as patient scepticism regarding symptomatic improvement
and fear of exertion-induced dyspnoea, also limit participation [6]. Furthermore, there is
a paucity of local data on the clinical and functional characterisation of ILD patients in
specialist outpatient settings, impeding the development of targeted intervention strategies.
Defining clinical, functional, and sociodemographic profiles is critical to optimise referral
processes and adapt PR programmes to the Portuguese healthcare context, ultimately
aiming to enhance outcomes in this population. Community-based and hybrid models
emerge as viable strategies to expand coverage, reduce inequities, and improve clinical
outcomes in ILDs and other respiratory conditions.

This study aims to characterise the clinical and functional profile of ILD patients
followed in the specialised Interstitial Lung Disease Outpatient Clinic at Hospital Garcia de
Orta and to identify those eligible for PR referral. The goal is to inform and optimise referral
practices and support the implementation of PR programmes within this population.

2. Materials and Methods

This was a retrospective, descriptive study aimed at characterising the clinical and
functional profiles of patients followed in the Interstitial Lung Disease Outpatient Clinic
of Hospital Garcia de Orta, with the purpose of identifying those who might benefit from
pulmonary rehabilitation (PR).

All patients with a confirmed diagnosis of ILD and active follow-up between July and
December 2024 were included. Eligibility criteria comprised a documented ILD diagnosis,
clinical follow-up within the specified timeframe, and availability of relevant electronic
health records.

Data were collected from the electronic clinical record system (SClínico), ensuring
anonymity and compliance with the General Data Protection Regulation (GDPR). Extracted
data included the following: demographic information (age and sex); clinical ILD diagnosis
according to established criteria and coding; symptomatology (dyspnoea on exertion
and chronic cough); respiratory functional assessments (spirometry, lung volumes, and
diffusing capacity for carbon monoxide—DLCO), when available; risk factors (history of
smoking, relevant occupational or environmental exposures); and associated comorbidities,
with emphasis on cardiovascular disease, diabetes mellitus, and obstructive sleep apnoea.

The study received approval from the Ethics Committee of Hospital Garcia de Orta
on 3 July 2024. All data were anonymised, and no personally identifiable information
was collected.

Data analysis was descriptive, using absolute and relative frequencies for categori-
cal variables and mean with standard deviation for continuous variables. Interpretation
focused on identifying clinical features consistent with eligibility for PR, including per-
sistent symptoms, pulmonary function impairment, and comorbidities contributing to
functional limitation.

3. Results and Discussion

This retrospective study analysed a cohort of 61 ILD patients followed in a specialised
clinic between July and December 2024. The cohort had a mean age of 74.7 years, with
a slight predominance of females (54%). IPF was the most prevalent diagnosis (44%),
followed by other progressive and chronic fibrosing ILDs, consistent with the literature
identifying IPF as the most common ILD in elderly populations [3].

Persistent respiratory symptoms, particularly exertional dyspnoea (67.2%) and chronic
cough (27.8%), were highly prevalent, indicating frequent functional impairment. Nearly
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half of the patients had moderate disease severity according to spirometry and DLCO,
while 1.6% had severe disease. These findings support the appropriateness of PR, which is
recommended for patients with persistent symptoms and functional limitation [6].

Relevant risk factors were identified in 59% of patients, including a history of smoking
(40.9%) and environmental/occupational exposures (32.7%), highlighting the influence of
external factors in ILD pathogenesis and progression. Common comorbidities included
diabetes mellitus (18%), obstructive sleep apnoea (18%), and cardiovascular disease (14.7%),
increasing clinical complexity. These findings align with Butler et al. [1], who reported
that musculoskeletal, endocrine, and cardiovascular comorbidities were associated with
reduced functional gains in PR, underscoring the need for tailored exercise prescriptions.

Notably, 95.1% of patients in this cohort met the clinical criteria for PR referral, and
none were referred for PR, revealing a significant mismatch between clinical need and
service availability (no PR programme available at HGO). Despite robust evidence demon-
strating significant improvements in six-minute walk distance (6MWD) and health-related
quality of life with PR [3,8], referral rates remain extremely low in Portugal. Only around
1% of eligible patients are enrolled in structured PR programmes, similar to rates observed
in other countries [5].

Evidence also supports improved survival associated with functional gains in the
incremental and endurance shuttle walk tests (ISWT and ESWT) among PR participants [9].
Observational studies further suggest reduced five-year mortality in patients demonstrating
a positive functional response to PR, although randomised controlled trials are needed to
confirm this benefit [10].

Given the high proportion of eligible patients identified in this study, the systematic
implementation of clinical screening tools and structured referral pathways in ILD clinics
is essential. Regular assessment of dyspnoea, pulmonary function, and exercise capacity
would enable early identification of PR candidates and promote equitable access to this
beneficial intervention.

Limitations of this study include its retrospective design based on electronic health
records, with no objective functional testing such as the 6MWD. The single-centre and small
sample size also limit the generalisability of findings. Nevertheless, the results provide a
realistic overview of clinical practice in a specialised centre and highlight the urgent need
to expand access to PR as a core component of ILD management.

4. Conclusions

In this cohort, a substantial proportion of ILD patients met clinical criteria for referral to
pulmonary rehabilitation. Recent evidence confirms that PR improves functional capacity,
reduces symptoms, and enhances quality of life, with possible survival benefits [11].

However, access to this intervention remains critically limited in Portugal. The follow-
ing measures are recommended: systematic integration of PR screening into ILD clinics;
development of structured referral pathways; implementation of alternative models such
as home-based or hybrid programmes with remote supervision; and ongoing training and
awareness initiatives targeting both healthcare professionals and patients.

Adopting these strategies, in line with international best practices, may increase
referral rates and improve clinical outcomes and quality of life for this vulnerable
population [12,13].
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Abstract: Exclusive breastfeeding for the first six months is the gold standard in infant
nutrition, yet rates in Europe remain below recommendations. This descriptive cross-
sectional study identified maternal, perinatal and social determinants associated with
shorter exclusive breastfeeding duration in the Algarve region. Statistically significant
factors included in-hospital formula use, caesarean section, lack of skin-to-skin contact,
and negative or absent previous experience of breastfeeding. In-hospital formula use and
previous breastfeeding duration emerged as key predictors. These findings emphasise the
importance of integrated strategies across the healthcare, workplace, and policy sectors,
aligned with the lived experiences of women, to effectively support breastfeeding.

Keywords: exclusive breastfeeding; breastfeeding duration; breastfeeding support;
maternal determinants; southern Portugal

1. Introduction

Breast milk is a unique living food [1] that adapts to each baby’s needs, providing
complete nutrition for the first six months [2–4]. Exclusive breastfeeding (EBF) during this
period is the global public health standard due to its proven benefits [5].

In the 20th century, breastfeeding (BF) rates declined, especially in industrialised
countries [6], leading to global strategies such as the Global Breastfeeding Collective
(GBC) [4]. Despite this, global BF rates remain below World Health Organization (WHO)
and GBC targets [5,7], with several factors linked to shorter EBF duration [4,8–12]. Europe
has the lowest rates of all WHO regions [13,14].

In Portugal, there is no published data on BF and its determinants in the Algarve
region. This study aimed to determine the prevalence of and the factors influencing BF
during the first six months of life in the Algarve region.

2. Materials and Methods

An observational, descriptive, and cross-sectional study is presented.

2.1. Participants and Recruitment

A total of 464 mothers of infants aged 6–24 months, residing in the Algarve, partic-
ipated in the study. Inclusion criteria were literacy in Portuguese and informed consent.
Medical contraindications to breastfeeding served as exclusion criteria.
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Sample size was based on 5869 children registered at Algarve health centres, born
between 1 July 2021 and 31 December 2022, with a 5% sampling error and 95% confidence
level. Recruitment occurred via social media, day care and health centres, and maternal
and child health professionals. Participation was voluntary and anonymous.

2.2. Data Collection

Data was collected between 1 July and 30 September 2023. A self-administered
pretested online questionnaire was designed based on guidelines and the work of Caldeira
et al. [15], and validated by a Delphi panel. The final questionnaire comprised 44 questions,
all mandatory to prevent missing data.

2.3. Data Analysis

Data were analysed using SPSS v28.0. Independent sample t-tests assessed associ-
ations between EBF duration and parity, prenatal BF sessions, previous BF experience,
formula use in hospital, skin-to-skin contact, smoking, partner support, and maternal
education. Education level was recoded as primary/secondary vs. higher. Effect size
was calculated using Cohen’s d. Pearson’s correlation assessed associations between EBF
duration, maternal age, and prior BF duration. Welch’s ANOVA tested the effect of birth
type on EBF duration, with eta-squared as effect size and Games–Howell for post hoc
comparisons. A multiple regression identified predictors of EBF duration. A p-value of
<0.05 was considered significant.

3. Results

Of 503 responses, 464 were eligible (age 18–49, M = 33.99). Most had a partner
(97.4%), were primiparous (55.2%), had high education (60.34%), received BF information
during pregnancy (79.1%), and only 27.2% stayed home ≥6 months. Full-term births
occurred in 95.3%, where 44.4% were caesarean. In the hospital, 85.3% of mothers initiated
breastfeeding within the first hour after birth, 45.3% of infants were given formula (mainly
via cup or bottle), and 76.9% experienced immediate skin-to-skin contact, with 43.9% lasting
less than one hour. At discharge, 73.1% were EBF and common challenges reported during
the first weeks included cracked nipples. (53.2%), pain (44%), and latch difficulties (28.4%).
Family support was reported by 68.1%, especially from partners (87.9%). Reasons for
stopping BF included perceived insufficient milk (31.2%), and latch issues (18.6%). Among
multiparous women, 40.5% had prior BF experiences and 81.9% considered it positive. BF
and EBF rates declined over time: at 15 days, 94% BF and 78.9% EBF; at 3 months, 85.1%
and 69%; at 6 months, 74.4% and 38.1%.

Statistical analysis showed the following: small effect for parity [t = 2.213, p = 0.027,
d = 0.205], prenatal BF sessions [t = 2.089, p = 0.038, d = 0.209], prior BF experience [t = 2.555,
p = 0.011, d = 0.237], education [t = 2.558, p = 0.011, d = 0.243], duration of previous BF
[R = 0.269, p ≤ 0.01], moderate effects for quality (positive/negative) of prior BF [t = 3.290,
p < 0.001, d = 0.679], skin-to-skin contact [t = 3.811, p < 0.001, d = 0.449], and large effect for
use of formula in hospital [t = −9.698, p < 0.001, d = 0.938]. Vaginal births were associated
with longer EBF than caesarean [Mean Difference = 32.57, p < 0.001] [Fw (2, 149.746) = 10.040,
p < 0.001, η2 = 0.043]. Multiple regression identified formula use in hospital (Beta = 0.373,
p < 0.001) and previous BF duration (Beta = 0.213, p = 0.002) as significant predictors. No
significant associations were found for age, smoking, or partner support.

4. Discussion

The study’s findings of 38.1% EBF rate at six months is significantly below the GBC
2030 target. This decline from 59.5% at five months may be linked to shorter parental leave
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(72.8% of the sample) and early complementary feeding due to childcare arrangements. The
current paid parental leave policy in Portugal may pose a barrier to the EBF continuation
for six months. Additionally, inadequate workplace support contributes to early formula
introduction [4]. Although the WHO recommends six months of EBF, the European
Society for Paediatric Gastroenterology, Hepatology, and Nutrition suggests introducing
complementary feeding between four and six months [16], leading to inconsistent advice
that may impact EBF duration.

Caesareans (44.4%) were linked to shorter EBF duration, reduced early skin-to-skin
contact, and delayed BF initiation. Nearly half of caesarean mothers missed early contact,
which contributed to missed early BF opportunities. Only 42.8% had skin-to-skin contact
lasting at least one hour, despite its known benefits [17].

In-hospital formula use, found in 45.3% of infants, was associated with shorter EBF
duration, likely influenced by high caesarean rates and staff limitations. The WHO and
UNICEF stress that formula should only be introduced when necessary, yet early supple-
mentation disrupts BF [18], potentially causing nipple trauma, pain, and latch issues in
53.2%, 44%, and 28.4% of mothers, respectively. Limited postnatal support, reported by
only 34.5% of mothers, may exacerbate these challenges.

Nearly half of participants (49.8%) had ceased BF, with the primary reason being
perceived insufficient milk, echoing national trends [19]. This highlights the need for better
support and education to address misconceptions about milk supply.

Frequency of BF sessions during pregnancy was positively associated with longer EBF
duration. This education helps women manage challenges in the early and later stages of
BF. Family-centred interventions, targeting both mothers and partners, are essential for
overcoming social and environmental barriers to BF [4,8,20].

Although partner support was not significantly associated with EBF duration, the liter-
ature suggests that active involvement enhances BF success [6,21]. Despite 87.9% reporting
partner support, variations in perceived support may explain the lack of significance. Fur-
ther research on partner roles, especially in same-gender partnerships, is needed to refine
intervention strategies.

Prior BF experience positively influenced subsequent EBF, confirming the study’s
findings. Experienced mothers often exhibit greater confidence and motivation to continue
BF, while inexperienced mothers are more affected by sociocultural factors [10].

Convenience sampling limits representativeness and recall bias is possible due to
retrospective questions. To minimise bias, the questionnaire was kept concise and focused
on relevant items.

5. Conclusions

The study highlights that parental leave, hospital practices, and maternal perceptions
significantly impact breastfeeding outcomes. The six month EBF rate remains below WHO
targets, reflecting national trends. Improving outcomes requires stronger institutional
support, better healthcare training, more baby-friendly facilities, community breastfeed-
ing spaces, and increased public awareness. Aligning policies with mothers’ real-life
experiences is key to fostering supportive environments for breastfeeding.
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Abstract: This study highlights the role of forensic psychology in supporting juvenile
offenders within the Portuguese Justice System. Forensic psychologists ensure that le-
gal proceedings are developmentally appropriate and psychologically informed, helping
minors to understand and participate in the process. Data from the Victims Information
and Assistance Office (GIAV) show that, between 2020 and 2025, 87 juvenile offenders (54
boys and 33 girls) were supported, with theft and drug trafficking being the most com-
mon crimes. Girls were more often involved in theft, and boys were more often involved
in drug trafficking. Forensic psychology adds critical value by promoting rehabilitation,
safeguarding rights, and contributing to fair, proportionate, and context-sensitive decisions.

Keywords: young offenders; forensic psychology; Portuguese justice system

1. Introduction

Forensic psychology plays a crucial role in supporting juvenile offenders through-
out legal proceedings by providing a developmental, contextualised, and evidence-based
understanding of their behaviours. In the Portuguese Justice System, the involvement of
forensic psychologists in juvenile cases—particularly those involving young offenders un-
der the Law on the Protection of Children and Young People in Danger and the Educational
Guardianship Law [1]—is essential to ensure that responses to offending behaviour are fair,
proportionate, and informed by the psychological characteristics and life contexts of the
minors involved. Forensic psychologists contribute at multiple procedural stages, includ-
ing police interviews, judicial hearings, and pre-sentencing assessments. Their presence
ensures that the minor comprehends the nature and implications of the proceedings and is
supported in providing their account in a developmentally appropriate and psychologically
safe manner. This is particularly important to avoid secondary victimisation and to uphold
the procedural rights of minors, in line with both national legislation and international
standards—such as Directive (EU) 2016/800 on procedural safeguards for children and the
UN Convention on the Rights of the Child [2,3]. In Portugal, psychologists working with
juvenile offenders often form part of multidisciplinary teams operating in child protection
commissions (CPCJ), juvenile courts, and detention centers. Within these contexts, forensic
psychologists conduct comprehensive psychosocial assessments and collaborate on the
development and monitoring of individualised educational plans. These plans not only
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address legal requirements but are designed to promote the juvenile’s reintegration into
society, their psychosocial rehabilitation, and the construction of prosocial life projects.

Furthermore, forensic psychologists advise judicial authorities on the minor’s maturity,
psychological functioning, trauma history, family context, and capacity for change. This in-
formation is vital in ensuring that judicial decisions regarding educational measures—such
as community-based monitoring or custodial placement—are appropriate and proportion-
ate to both the offence and the developmental profile of the juvenile.

During the execution phase of court-imposed measures, psychologists remain involved
through ongoing support, regular re-assessment, and progress reporting to the judiciary. In
custodial settings, they also contribute to the design and implementation of therapeutic
interventions, including mental health care and emotional regulation programmes, increas-
ingly recognised as essential for young offenders presenting with psychiatric comorbidities
or substance misuse issues.

Finally, forensic psychologists act as a bridge between the justice system and the
welfare system, especially in cases where young people are simultaneously in conflict
with the law and in need of protective measures. Their expertise allows for nuanced
case formulations that distinguish between risk and vulnerability, and that advocate for
integrated responses across the child protection, education, and criminal justice sectors.

Therefore, the purpose of this study is to explore and illustrate the essential functions
of forensic psychology in supporting juvenile offenders within legal proceedings, and to
highlight the added value of evidence-informed developmental approaches in promoting
fair justice and sustainable rehabilitation.

2. Methods

Based within the Victims’ Information and Assistance Office (GIAV), within the Public
Prosecutor’s Office, the forensic psychologists provided support to 87 juvenile offenders
[54 boys (62%) and 33 girls (38%)], aged between 15 and 17 years old (M = 16.7, SD = 0.55),
throughout the years 2020 to 2025. The forensic psychologists at GIAV accompanied
juvenile offenders to several legal proceedings, namely constitution of the defendant
(n = 58, 67%) and provisional suspension of proceedings (n = 19, 22%). Nonetheless, other
interventions (e.g., first judicial interrogation and trial) are also part of GIAV’s scope of
work (n = 10, 11%).

Data were collected from GIAV’s database.

3. Results and Discussion

Regarding the crimes committed, the results show that 26 (30%) juvenile offenders
were involved in theft, 17 (20%) in drug trafficking, and 10 (11%) in unlicensed driving, as
well as involvement in other crimes, for instance, physical assault and illegal possession of
a firearm (n = 34, 39%) (Table 1).

Table 1. Results regarding the most prevalent criminal offences.

Criminal Offence n %

Theft 26 30
Drug trafficking 17 20

Unlicensed driving 10 11
Others (e.g., physical assault, illegal

possession of a firearm) 34 39
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Furthermore, they indicate that girls are more frequently associated with theft (twenty-
three girls and three boys), while boys are more often linked to drug trafficking (sixteen
boys and one girl) (Table 2).

Table 2. Cross-checking data with gender.

Criminal Offence Female Male

Theft 23 3
Drug trafficking 1 16

Unlicensed driving 1 9
Others (e.g., physical assault, illegal

possession of a firearm) 5 29

These findings are corroborated by literature (e.g., [4,5]) and can reflect broader social,
economic, and possibly cultural dynamics that shape the pathways into delinquency
for each gender. Compared to other crimes, theft is more common among girls as it is
frequently motivated by peer pressure, a desire for prestige items, or a coping strategy
for emotional pain or unfulfilled monetary requirements [5]. Additionally, it is seen to
be a low-risk, low-violence crime, which might help to explain why theft, for instance,
shoplifting, is so common among females as they are less likely to engage in aggressive or
confrontational criminal activity [5]. On the other hand, the second most common offence
in this study, drug trafficking, is primarily linked to boys. This is consistent with prior
research showing that male juveniles tend to engage in organised or group-based illegal
activity, which is frequently connected to early criminal socialisation, exposure to street
networks, and masculinity norms [6].

These gendered delinquency trends highlight the importance of developing tailored
intervention approaches [6,7]. To achieve this, an in-depth understanding of the underlying
motives and contextual factors behind offences such as shoplifting is essential. Such an
understanding can inform the design of gender-sensitive prevention and rehabilitation
programmes that directly address the psychological and social vulnerabilities contributing
to these minors’ involvement in delinquent behaviour [6,7]. Ultimately, this approach aims
not only to intervene effectively but also to reduce the recurrence and escalation of such
behaviours [7].

4. Conclusions

Forensic psychology is a pivotal component of the juvenile justice system, translating
psychological science into judicial practice to deliver decisions that are developmentally
informed, fair, and tailored to the unique needs of each young offender [6,7]. The experience
at GIAV exemplifies how embedding forensic psychologists throughout all the procedural
phases—from initial hearings to the execution of measures—enhances the justice system’s
capacity to interpret offending behaviours within their broader psychosocial contexts,
resulting in more nuanced, individualised, and just outcomes.

The distinct gender-related offending patterns observed underscore an urgent need
for gender-responsive evidence-based intervention strategies. Programmes targeting girls
should prioritise addressing emotional coping mechanisms, peer influences, and socio-
economic vulnerabilities linked to offences such as theft, while interventions for boys
must confront the influence of group dynamics, street socialisation, and masculinity norms
prevalent in drug trafficking [5–7]. Such targeted approaches have the potential not only to
improve rehabilitation effectiveness but also to significantly reduce rates of recidivism and
support more positive social reintegration.
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From a policy standpoint, this study advocates for the formal institutionalisation
of forensic psychologists within every stage of juvenile justice procedures, thereby safe-
guarding minors’ procedural rights and ensuring that decisions are underpinned by robust
empirical evidence and developmental insight (cf. Directive (EU) 2016/800 [2]). Achieving
this requires dedicated investment in specialist training, resource allocation, and the de-
velopment of multidisciplinary teams equipped to address the complex needs of juvenile
offenders comprehensively.

Academically, the study contributes meaningful empirical evidence to the growing
literature supporting rehabilitative, developmental, and evidence-based approaches in
juvenile justice [6,7]. It emphasises the critical role of detailed psychological assessments
that differentiate risk from vulnerability, thereby guiding judicial decision-making towards
more ethical and effective outcomes. Furthermore, it highlights areas for future research,
particularly regarding the long-term impacts of tailored interventions and the influence of
sociocultural factors specific to the Portuguese context.

In summary, forensic psychology not only protects the rights of children and young
people in conflict with the law but also drives systemic transformation towards a justice
system that is inclusive, equitable, and prioritises sustainable rehabilitation. This dual role
ultimately promotes healthier outcomes for individuals and contributes to broader societal
wellbeing [3,6,7].

Author Contributions: Conceptualisation, I.A.; methodology, I.A., D.P. and A.F.M.; formal analysis,
I.A., A.F.M. and D.P.; writing—original draft preparation, I.A.; writing—review and editing, I.A.,
A.F.M. and D.P.; visualisation, C.N.; supervision, C.N. and I.A. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study is part of a protocol established among the Por-
tuguese Public Prosecutor’s Office and Egas Moniz School of Health & Science to assess and analyse
the characteristics of offenders in the field of violence. The strictness of ethical and deontological
principles is safeguarded once criminal records have restricted access by law (including judicial
secrecy), all ethical standards of scientific research were respected, as well as the Code of Ethics of
the Order of Portuguese Psychologists and the General Data Protection Regulation.Therefore, all
assessed subjects gave their informed consent, and their data were processed anonymously. This
study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved
by the Ethics Committee of Egas Moniz School of Health & Science—One Justice Project: The Forensic
Psychology in Justice and Community (number 1231/23—29 June 2023).

Informed Consent Statement: Informed consent for participation was obtained from all subjects
involved in the study.

Data Availability Statement: The datasets presented in this article are not readily available because
part of information derives from criminal records.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. European e-Justice Portal. Rights of Minors in Court Proceedings. 2024. Available online: https://e-justice.europa.eu/topics/
your-rights/rights-minors-court-proceedings_en (accessed on 16 June 2025).

2. United Nations Convention on the Rights of the Child [UNCRC]. Convention on the Rights of the Child; UNCRC: Geneva, Switzer-
land, 1989; Available online: https://www.unicef.org/child-rights-convention/convention-text (accessed on 16 June 2025).

3. Council of Europe. Guidelines of the Committee of Ministers of the Council of Europe on Child-Friendly Justice; Council of Europe:
London, UK, 2010; Available online: https://www.coe.int/en/web/children/child-friendly-justice (accessed on 16 June 2025).

4. Campaniello, N. Women in Crime; IZA World of Labor: Bonn, Germany, 2014; p. 105. Available online: https://www.econstor.eu/
bitstream/10419/125333/1/iza-wol-105.pdf (accessed on 16 June 2025).

33



Med. Sci. Forum 2025, 37, 20

5. Caputo, G.; King, A. Shoplifting: Work, agency, and gender. Fem. Criminol. 2011, 6, 159–177. [CrossRef]
6. Marshall, H. Young Men’s Perspectives on Child Criminal Exploitation and Their Involvement in County Lines Drug Dealing: An

Intersectional Analysis; Policy Press eBooks: Bristol, UK, 2022; pp. 87–101. [CrossRef]
7. Miller, S.; Winn, D.; Taylor, J.; Wiki, T. Girls’ Relational Orientation and Interpersonal Dynamics of Delinquency; Springer eBooks:

Berlin/Heidelberg, Germany, 2011; pp. 85–101.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

34



Proceeding Paper

Legitimising Beliefs About Intimate Partner Violence: Insights
from Portuguese Forensic Cases †

Iris Almeida *, Guilherme Sena, Maria Beatriz Ribeiro and Ricardo Ventura Baúto

Laboratory of Forensic and Psychological Sciences Egas Moniz, CiiEM—Egas Moniz Center for Interdisciplinary
Research, Egas Moniz School of Health & Science, Caparica, 2829-511 Almada, Portugal;
guisenacosta@gmail.com (G.S.); tiz2001@gmail.com (M.B.R.); rbauto@egasmoniz.edu.pt (R.V.B.)
* Correspondence: ialmeida@egasmoniz.edu.pt
† Presented at the 7th CiiEM International Congress 2025—Empowering One Health to Reduce Social

Vulnerabilities, Caparica, Portugal, 2–4 July 2025.

Abstract: This study explores legitimising beliefs about intimate partner violence (IPV)
among Portuguese forensic cases. Using the ECVC scale, data from 45 assessed individuals
revealed that IPV offenders—particularly men, those with lower education levels, and
certain occupational groups—endorse beliefs that justify, minimise, or excuse violence. The
most prevalent were trivialising minor violence and protecting family privacy. These find-
ings align with the literature on the influence of patriarchal norms and social inequalities
in sustaining IPV. These results highlight the importance of addressing underlying gender
ideologies in prevention and intervention efforts, especially in forensic and justice-related
psychological practice.

Keywords: intimate partner violence; beliefs; forensic cases

1. Introduction

Intimate partner violence (IPV) is a pervasive public health issue with significant
psychological and social consequences [1]. Exposure to IPV is strongly associated with a
range of psychiatric and psychological outcomes, including post-traumatic stress disorder
(PTSD), substance abuse, depression, and suicide attempts [2–4]. A variety of risk factors
have been identified to be associated with this phenomenon, such as borderline and
dependent personality disorders, prior victimisation by IPV, childhood sexual and physical
abuse [5], and the use of substances like alcohol, cocaine, and amphetamines [6].

Children raised in violent households—either as direct victims or witnesses—are at
heightened risk of internalising violence as a means of asserting power and control in
relationships. When such environments coexist with patriarchal cultural systems, the
transmission of harmful gender role ideologies across generations is further reinforced [7–
9]. These ideologies are shaped by culturally ingrained gender stereotypes that promote the
perception of men as dominant providers and women as dependent and subordinate [10,11].
Developmental research suggests that gender-stereotypical thinking emerges early in life
and remains remarkably resistant to change, being shaped by family, peers, education, and
the media [10,12].

Despite significant progress toward gender equality, traditional gender norms continue
to exert detrimental effects across domains such as employment, education, and even legal
decision-making [13–16]. Notably, adherence to traditional gender roles has been found to
be positively correlated with IPV perpetration [17], and exposure to childhood violence is
associated with a greater acceptance of male dominance and a higher likelihood of adult
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perpetration of IPV [18]. Research further links gender inequality at a social level with
elevated IPV rates in both Europe and the United States [19,20].

Additionally, specific offence-supportive beliefs—such as minimising personal re-
sponsibility, externalising blame (e.g., on substance use), and holding rigid control-related
views—have been associated with IPV [21–23]. While not all individuals exposed to domes-
tic violence become perpetrators [24], such early experiences can indirectly influence future
abusive behaviour through the development of legitimising beliefs and attitudes [25].

Endorsement of legitimising beliefs—those that justify, excuse, or trivialise IPV—has
been found to vary by gender, age, education, and history of exposure to violence. Men
and younger individuals tend to express greater acceptance of IPV, particularly in contexts
shaped by patriarchal cultural norms, while higher education appears to act as a protective
factor [26–28].

Against this backdrop, the present study aims to examine whether Portuguese IPV
offenders endorse legitimising beliefs about IPV, and, if so, to identify which specific
beliefs are most prevalent within this population. By shedding light on the attitudinal
underpinnings of IPV, this research contributes to a more nuanced understanding of
the mechanisms through which cultural, social, and individual factors sustain intimate
partner violence.

2. Method

This research was conducted using the existent forensic psychological assessment
reports of the Forensic Psychology Office (GPF; Laboratory of Forensic and Psychological
Sciences Egas Moniz). Within these existent data, we selected those whereby individuals
were assessed using the Belief Scale of Conjugal Violence (E.C.V.C.) [29]. This instrument
assesses the presence of intimate partner violence-legitimising beliefs. There are 4 scales
that are incorporated into this instrument, the first being legitimising and banalising
“minor” violence; the second is legitimising violence due to women’s behaviour; the third is
legitimising violence because of external factors; and the fourth is legitimising violence
to preserve family privacy. Additionally, there is also a total score. Our sample consisted
of 45 individuals, including 24 women and 21 men, with ages ranging between 18 and
75 years old (M= 41.40; SD = 13.84). Regarding academic level, this variable included
six groups, including primary school (n = 4), middle school (n = 9), junior high school
(n = 10), high school (n = 13), bachelor’s degree (n = 6), and master’s degree (n = 2). The
total sample included 16 offenders and 16 non-offenders. As for occupation, this category
was divided into specialists in intellectual and scientific activities (n = 3), technicians
and intermediate-level professionals (n = 3), administrative personnel (n = 1), personal
and protective services workers (n = 6), skilled industrial workers (n = 1), facility and
machine operators (n = 3), unskilled workers (n = 9), retired individuals (n = 2), students
(n = 3), housekeepers (n = 2), and unemployed individuals (n = 10). Statistical analysis was
conducted using IBM SPSS Statistics, Version 29.0 (IBM Corp., Armonk, NY, USA). Due to
some of the variables not having a normal distribution, non-parametric tests were used, in
particular, Mann–Whitney and Kruskal–Wallis tests.

3. Results and Discussion

The goal of this study is to identify IPV-legitimising beliefs in offenders and which of
the four factors is more prevalent within each category.

Table 1 shows significant differences between ECVC factors in different groups, such
as academic level, sex, and profession.
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Table 1. Results from the statistical analysis.

Variable Factor 1 Factor 2 Factor 3 Factor 4 Total ECVC Score

Offender vs.
non-offenders

U a = 134.50
p = 0.007 - - U a = 150.00

p = 0.031
U a = 149.00

p = 0.030

Academic Level H b = 15.20
p = 0.010

H b = 15.66
p = 0.008

F c = 5.932
p < 0.001

F c = 4.635
p = 0.002

F c = 4.645
p = 0.002

Sex U a = 116.50
p = 0.002

U a = 134.00
p = 0.011 - F c = 5.213

p = 0.028
F c = 6.175
p = 0.017

Occupational
category

H b = 20.673
p = 0.023

- - - F c = 2.660
p = 0.018

a Mann–Whitney; b Kruskal–Wallis; c ANOVA.

The results of our study align with the existing literature, more specifically regarding
the main characteristics of offenders with higher IPV-legitimising beliefs. Men present
higher levels of IPV-legitimising beliefs, which is corroborated by the literature [10–12].
Research has shown that the influence of the patriarchal characteristics that are still present
in society has a significant impact on developing and maintaining these beliefs, more
specifically, the provider role that is attributed to men and the expectation of submission by
women [11]. Additionally, the previously mentioned beliefs appear to be more prevalent
among people with lower educational levels and, therefore, with a professional career in
certain professional categories, such as industry workers, machine operators, and those in
personal protective services [13–16,28].

4. Conclusions

This study confirms that Portuguese IPV offenders endorse legitimising beliefs, espe-
cially those that trivialise “minor” violence and justify it as a way to protect family privacy.
These beliefs are more prevalent among men, individuals with lower education levels,
and those in manual or protective service jobs—often older or retired individuals. These
findings highlight the need for offender programmes to address underlying gender norms,
particularly patriarchal beliefs. Prevention strategies should focus on education and gender
equality, especially in lower-skilled professions. Ultimately, reducing IPV requires tackling
the social and cultural attitudes that support it, through integrated efforts across the justice,
education, and public health sectors.
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Abstract: Sexual harassment, globally recognized as a complex phenomenon, presents gaps
regarding its characteristics and diversity of impacts, particularly in the Portuguese context.
This study aims to better understand sexual harassment in Portuguese universities, namely
the prevalence of these experiences, their types, perpetrators, and settings, as well as the
psychosocial factors associated with them, specifically distress, intrusive negative thoughts,
academic engagement, and resilience. Positive correlations were found between unwanted
sexual experiences, distress, intrusive negative thoughts, and academic engagement. These
findings highlight the need for more effective policies to prevent sexual harassment and for
psychological support programs for victims of sexual harassment.

Keywords: sexual harassment; unwanted sexual experiences; higher education students;
psychological impact; distress

1. Introduction

In the European Union, from the age of 15, one in every two women has experienced
sexual harassment at least once in her lifetime [1]. Sexual harassment can be defined as
“any unwanted behaviour of a sexual nature, whether verbal, non-verbal or physical, with
the purpose or effect of disturbing or constraining the person, affecting their dignity, or
creating an intimidating, hostile, degrading, humiliating or destabilising environment” [2]
(p. 1).

Sexual harassment can seriously impact victims in the short and long term, both
physically and psychologically, as well as academically [3]. This type of abusive behavior
can have significant adverse effects on mental health [4] and is often experienced as a
distressing event, which can trigger symptoms of depression, anxiety, stress, rumination,
and even post-traumatic stress disorder [3]. When sexual harassment occurs in higher edu-
cation institutions, it can affect students’ overall perception of their academic experience,
reducing their commitment, performance, and motivation, contributing to academic disen-
gagement [3]. Resilience has a fundamental role in mitigating the emotional and academic
consequences of sexual harassment, with higher levels of resilience being associated with
fewer symptoms of distress and rumination [5,6].

This study aims to better understand sexual harassment in the context of higher
education in Portugal, namely the prevalence of these experiences, their types, perpetrators,
and settings, as well as the psychosocial factors associated with them, namely distress,
intrusive negative thoughts, academic engagement, and resilience.
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2. Materials and Methods

A sample of 541 students from public and private higher education institutions
(M = 22.57, SD = 4.71) participated in the study. The majority were women (n = 420, 77.6%),
currently enrolled in bachelor’s (n = 271, 50.1%) or master’s (n = 175, 32.3%) programs.
Participants completed the following self-report instruments: the Sexual Experiences Ques-
tionnaire (SEQ) [7,8], the Distress Scale (DS) [9], the Intrusive Negative Thoughts Scale
(INTS) [10], the Academic Engagement Questionnaire (AEQ) [3,11], and the Resilience
Scale (RS) [12]. The SEQ measures the prevalence of unwanted sexual experiences; the DS
evaluates psychological distress; the INTS assesses repetitive and maladaptive negative
thoughts; the AEQ measures indicators of academic engagement and disengagement. For
this study, the scoring was reversed, meaning that higher scores indicate lower academic
engagement; and the RS assesses the individual’s ability to cope with adversity through self-
determination and adaptability. Descriptive analyses of sociodemographic characteristics
and psychological variables were conducted to assess normality and instruments’ reliability.
All participants gave their consent to participate in this research. The study followed the
ethical principles outlined in the Declaration of Helsinki [13] and was approved by the
Institutional Review Board of the Egas Moniz School of Health and Science.

3. Results and Discussion

3.1. Prevalence and Characterization of Sexual Harassment Experiences

Considering the sample under study, 56 participants (14.4%) reported having suffered
sexual harassment, and the majority were female, with an average age of 21.5 years (SD =
3.30). The majority were studying at public higher education institutions (60.7%), mostly
located in the Lisbon Metropolitan Area (75%). A large proportion were currently enrolled
in bachelor’s (44.6%) or master’s (35.7%) programs, particularly in health-related areas
(41.1%). Most participants reported being harassed by a male colleague (51.8%), typically
during parties on Campus (41.1%) or in classrooms and laboratories (28.6%). In response
to these abusive incidents, most pretended not to realize (55.4%), while others expressed
immediate discomfort or indignation (41.1%).

Our findings on the prevalence of sexual harassment (14,4%) are consistent with stud-
ies carried out in Australia (16.1%) and Norway (24.2%) [14,15]. Most victims were women,
reinforcing previous research that highlights the higher exposure of female students to
unwanted sexual behaviors [15,16]. This female vulnerability may stem from gender in-
equalities, traditional gender roles, objectification of women in society, and asymmetrical
power relations present in academic institutions [17]. Additionally, the average age of the
victims (21.5 years) suggests that younger students are particularly susceptible to these
experiences, as supported by other studies [14,15], possibly due to higher vulnerability
associated with a transitional stage in the life cycle. Most victims reported being harassed
by male colleagues, reflecting gender imbalances in the university context, as reported by
earlier studies [16,18]. Sexual harassment occurred mainly at Campus parties, in informal
settings with less supervision and alcohol consumption. However, it was also reported in
formal settings such as classrooms and laboratories, indicating that sexual harassment is not
limited to more casual social contexts [14]. Regarding reactions, most reported pretending
not to notice the sexual harassment, revealing a culture of silence, fear of retaliation, and
stigma, while others expressed immediate distress or indignation, something that can be
understood as a sign of growing empowerment. Similar responses have been documented
in previous studies [18].
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3.2. Correlation Analyses

The results show that unwanted sexual experiences are positively correlated with
distress (r = 0.26, p ≤ 0.001), intrusive negative thoughts (r = 0.16, p = 0.003), and academic
engagement (r = 0.19, p ≤ 0.001). Distress is positively correlated with intrusive negative
thoughts (r = 0.52, p ≤ 0.001) and academic engagement (r = 0.35, p ≤ 0.001), and it is
negatively correlated with resilience (r = −0.46, p ≤ 0.001). Intrusive negative thoughts are
also positively correlated with academic engagement (r = 0.23, p ≤ 0.001) and negatively
correlated with resilience (r = −0.39, p ≤ 0.001).

The results of the correlational analyses showed that students who reported more
experiences of sexual harassment also reported higher levels of distress and intrusive nega-
tive thoughts, which is consistent with previous studies [19,20]. Factors such as the severity
of harassment, the aggressor’s power, and the presence of threats contribute to increased
distress [19]. At the same time, self-blame and rumination about the trauma intensify
negative thoughts, anxiety, and depression, exacerbating distress [19,21]. Furthermore,
students who reported more experiences of sexual harassment revealed lower academic
engagement, consistent with previous studies [22]. Sexual harassment can trigger distress
and intrusive negative thoughts that impair students’ concentration and focus on academic
responsibilities, with a possible negative impact on students’ motivation and academic
performance [3,22]. Students with higher resilience were found to have lower levels of
distress and intrusive negative thoughts. This result, also consistent with the literature [23],
suggests that resilience in response to traumatic experiences, such as sexual harassment,
can reduce symptoms of depression, anxiety, stress, as well as intrusive negative thoughts.
Additionally, resilience can serve as a protective factor, enhancing the ability to cope with
such events [24].

3.3. Comparison Analyses

In sexual experiences (t(386) = −7.37; p ≤ 0.001), victims (M = 33.95; SD = 12.45)
had a higher mean score than non-victims (M = 21.59; SD = 3.73). Similarly, in
distress (t(339) = −3.66; p ≤ 0.001), victims (M = 27.10; SD = 7.30) reported higher lev-
els compared to non-victims (M = 22.71; SD = 7.26). Regarding academic engagement
(t(386) = −2.61; p = 0.009), victims (M = 12.98; SD = 4.87) also showed higher mean scores
than non-victims (M = 11.57; SD = 3.51).

Victims of sexual harassment reported higher levels of distress compared to those
who had not, which is in line with previous findings [25]. These experiences are perceived
as psychologically harmful and can trigger a range of adverse emotional outcomes, such
as persistent worry, intrusive thoughts, anxiety, and depression [15,26]. The constant fear
of reliving the traumatic experience and a perceived lack of control also contributes to
increased levels of distress [27]. Furthermore, the stigma surrounding sexual harassment,
including victim-blaming and disbelief, can lead to feelings of isolation and shame, increas-
ing distress [28]. Consistent with findings from previous research [29], the results of our
study also showed that victims of sexual harassment reported lower levels of academic
engagement compared to those who had not experienced sexual harassment, suggesting
that victims may feel less safe in environments where such incidents have occurred. In
response, some students may begin avoiding certain campus areas, skip classes, consider
changing programs, or even drop out. These factors can reduce academic satisfaction and
motivation, ultimately leading to decreased academic engagement.

The study may be limited by a non-representative sample, due to its insufficient size
and lack of gender diversity, which restricts the ability to capture the population’s diversity.
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4. Conclusions

This study highlights the urgent need for effective policies to prevent and respond
to sexual harassment. Regular awareness campaigns can help create a safer and more
inclusive academic environment. Institutions should also provide psychological support
programs specifically for victims of sexual harassment. Promoting resilience may help
reduce the impact of distress and intrusive negative thoughts, as well as minimizing
academic disengagement. Finally, implementing anonymous and confidential reporting
channels is crucial in encouraging victims to come forward.
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Abstract: Legal documents signed by individuals with Parkinson’s disease are often dis-
puted due to inconsistencies in their signatures when compared to those executed prior
to the disease. This exploratory study aims to develop a handwriting rehabilitation kit
designed to improve fine motor skills in the elderly diagnosed with Parkinson’s disease.
This study involved ten subjects with a diagnosis of Parkinson’s disease, four of whom
participated in the rehabilitation program and used the kit, while the remaining six were
assigned to the control group. All participants underwent traditional rehabilitation and
clinical evaluation before and after the twelve-week intervention, as well as satisfaction
questionnaires following the intervention. The main changes observed in the intervention
group indicated progress, including a reduction in tremor and bradykinesia. The potential
clinical and handwriting benefits, as well as the positive feedback and program adherence
from participants, support the development of a user-friendly kit for this subset of the
elderly population.

Keywords: neurorehabilitation; occupational therapy; writing training instruments; IADL;
graphoscopic assessment keyword

1. Introduction

Graphoscopy is a branch of forensic science that involves the study and analysis
of handwriting and provision of scientific forensic reports in legal proceedings [1]. In
this context, alterations resulting from neurodegenerative diseases such as Parkinson’s
disease (PD), which affect motor skills (rigidity, bradykinesia and tremor), can compro-
mise handwriting performance [2]. Evidence suggests that physiotherapy and physical
exercise programs can promote the recovery of motor skills, while occupational therapy
can facilitate the recovery of handwriting, which in turn can contribute to improvement in
instrumental activities of daily living (IADLs) [3,4]. This work aims to develop an at-home
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self-administered handwriting rehabilitation eco-kit (from disposable clinical materials
with recycling potential) designed to improve fine motor skills in the elderly.

2. Materials and Methods

The kit, presented in Figure 1, was created to facilitate at-home self-administration
of occupational therapy exercises and improve adherence to the rehabilitation program
(RP). The kit consists of 1 ping-pong ball, 1 anti-stress ball, 1 plastic coin, 2 rubber bands, 2
beans and 10 paper clips, along with a registration handbook for handwriting occupational
therapy exercises (H2OTEs), which enabled patients to follow the program and perform
fine motor exercises (hand manipulation, finger isolation, finger flexion and extension
and coordination).

 
Figure 1. Parkinson’s disease handwriting rehabilitation kit.

The procedures implemented in this exploratory study, involving 10 subjects recruited
through Clínica de Fisioterapia Egas Moniz at Monte da Caparica, were subject to registra-
tion in clinicaltrials.gov (NCT06693401), scientific approval (Egas Moniz Scientific Council)
and ethical approval (EM Ethics Committee: protocol code 1171/2023), in accordance with
the Declaration of Helsinki (Declaration of 1975, revised in 2000).

The participants were allocated to the control group (CG) or the intervention group
(IG) and all of them underwent the traditional physiotherapy rehabilitation program (TPRP)
(practice for 1 h, twice a week), which was implemented according to the European Physio-
therapy Guideline for Parkinson’s Disease [5,6]. The IG also underwent the occupational
therapy rehabilitation program (OTRP), which was implemented through workbooks,
practiced for 30 min, three times a week [7], and the motor tasks, adapted from Aragon
& Kings [8], consisted of performing, 2–3 times a week, exercises included in a workbook
(drawing the upper- and lower-case letters of the alphabet guided by dotted lines, writing
a sentence with and without spatial limits) and performing 4 groups of fine motor tasks:
hand manipulation (2 exercises: (a) hold a dry bean in the palm of the hand, move it to
the fingertips and back to the palm of the hand; (b) hold a ping-pong ball in the hand and
turn it clockwise and anticlockwise); finger isolation (3 exercises: (a) place the palm and
fingers on a table, lift one finger at a time and repeat with all fingers; (b) make an “O” by
touching each finger with the thumb; (c) pick up a coin from the table using the thumb
and another finger to pinch it, and repeat using each finger); finger flexion and extension
(2 exercises: (a) squeeze and release an anti-stress ball; (b) put a rubber band around two
fingers at a time and stretch it out); and coordination (1 exercise: make and unmake a chain
with 10 clips). All exercises were performed 10 times, in triplicate, for each hand.

The clinical evaluation was performed through the official Portuguese Translation of
Movement Disorder Society Unified Parkinson Disease Rating Scale (MDS-UPDRS), which
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comprises four distinct sections, namely Part I (non-motor aspects of daily life), Part II (mo-
tor aspects of daily life), Part III (motor assessment) and Part IV (motor complications) [9].
In this study, the following subgroups were considered: writing (item 2.7); bradykinesia
(items 3.4, 3.5 and 3.6) and tremor (items 3.15, 3.16 and 3.17).

To analyze the effect of using the rehabilitation kit in addition to physical therapy
on the MDS-UPDRS scores for bradykinesia and tremor, a linear mixed-effects model
was developed using the lmerTest v.3.1-3 library for R. The model incorporated a fixed
effect for time and group and a random intercept for subjects to account for repeated
measures. The assumptions of normality and homoscedasticity of the residuals were
evaluated through visual inspection of the residual plot, residual quantile–quantile plot
and residual histogram, which was performed using the ggResidPanel v.0.3.0 library for
R. Planned contrasts were subsequently performed to evaluate differences to compare
scores between T0 and T1 for each group, and for the slope T0, T1 between groups. These
comparisons were performed using the package emmeans v.1.8.7 for R, using the Kenward–
Roger method to adjust the degrees of freedom and Sidak p-value correction for multiple
comparisons.

Adherence to the study was monitored, with records of each assessment at each weekly
follow-up visit. The workbooks subjectively assessed performance through a questionnaire
after each exercise, in which participants indicated whether they performed the exercises
wholly or partially, and all the information was digitally registered.

3. Results

The 10 participants recruited for this study were assigned to the IG and CG while
ensuring homogeneity between the two groups, concerning the number of participants,
level of education, gender, ethnicity, age, years of PD and other diagnosed pathologies.
The main constraint is the limited number of participants, which significantly influences
the disparities between initial scores and the values of both intergroup and intragroup
interventions. However, despite this constraint, the results presented in Table 1 show
that, for the CG MDS-UPDRS scores, there were no significant differences between t0 and
t1 for bradykinesia (t(8) = −0.942, p = 0.755) as well for tremors (t(8) = 0.000, p = 1.000),
while for the IG, there were significant differences between t0 and t1 for bradykinesia
(t(8) = −6.690, p < 0.001) but not for tremors (t(8) = −1.069, p = 0.680). However, there is an
observable decrease in tremors in the IG, which is not observed for the CG. In addition,
there was a significant difference between the slope (t0-t1) of both groups for bradykinesia
(t(8) = −4.586, p = 0.005) but not for tremors (t(8) = −0.828, p = 0.816).

Table 1. MDS-UPDRS scores for bradykinesia and tremor across two assessment moments (t0, t1)
and study groups.

CG IG

t0 t1 t0 t1

Bradykinesia 11.2 (±4.40) 10.3 (±3.67) 11.3 (±4.50) 4.00 (±2.94)
Tremor 2.83 (±3.13) 2.83 (±1.72) 2.25 (±2.63) 1.25 (±1.26)

Concerning adherence and compliance to the study, participants remained engaged
for approximately 90.2 days throughout the study and most exercises were completed to a
high degree, particularly in categories such as “Hand manipulation,” “Finger isolation,”
“Finger flexion and extension,” and “Coordination”, as shown in Table 2.
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Table 2. Completeness of exercise performance in IG.

Exercise Completely Partially Not Done

Hand manipulation 67.1% 21.1% 11.8%
Finger isolation 86.7% 13.1% 0.2%

Finger flexion and extension 72.5% 26.8% 0.7%
Coordination 97.9% 0.0% 2.1%
Handwriting 96.4% 3.3% 0.2%

4. Conclusions

These preliminary results indicate that individuals with Parkinson’s disease who
participate in a handwriting rehabilitation program can improve their graphomotor skills,
which may aid in recovering their handwriting abilities. Moreover, performing the exer-
cises included in the developed kit results in a significant decrease in bradykinesia and
a visible decrease in tremors compared to physiotherapy alone. However, future studies
should include a larger sample size to confirm these findings and to better understand the
variability in handwriting among people with Parkinson’s disease. In addition, based on
the potentially beneficial clinical results and the qualitative feedback from the participants’
satisfaction questionnaires, which revealed a high level of adherence and satisfaction, it is
intended to improve the current kit using a sustainable approach by utilizing disposable
hospital waste, converting it into an eco-friendly kit before its future clinical implementa-
tion. According to the clinic staff, the most commonly discarded items are disposable bibs,
face masks, rubber gloves and surgical sleeves, which, after decontamination and recycling
programs, will be explored for conversion into 3D printing filament and production of
several kit components.
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Abstract: Individuals with Parkinson’s disease often face legal disputes over documents
signed before the ongoing disease, since fine motor skill changes can lead to alterations
in handwriting. Generally, rehabilitation programs focus on mobility in the lower limbs;
however, these individuals also face challenges involving the control of fine motor skills,
such as handwriting and maintaining their graphic identity. The aim of this exploratory
study is to evaluate the effect of a fine motor skill rehabilitation program on the handwriting
of these individuals. This study involved 10 subjects with a diagnosis of Parkinson’s
disease, four of whom participated in the rehabilitation program, while the remaining
six were allocated to the control group. All participants were instructed to write specific
sentences before and after the twelve-week intervention. The main qualitative changes
observed between groups after the graphoscopic analysis were in features such as tremors,
retouching/overwriting, size, legibility, and line quality.

Keywords: neurorehabilitation; occupational therapy; fine motor skills; graphoscopic
analysis; signature changes

1. Introduction

Handwriting identification and the determination of authenticity of signatures are
complex subjects. However, they become more challenging when the documents are
signed by individuals with a neurological condition, such as Parkinson’s disease, since it
can lead to inconsistencies in their signature when compared to those executed prior to
the disease [1,2]. This disorder can lead to progressive alterations in handwriting due to
bradykinesia, tremor, and rigidity, which limit movement, contribute to muscular pain,
and compromise the control of fine motor skills [3]. Since handwriting is a skill that
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requires muscular movements and coordination, these outcomes have an impact on daily
challenges. For instance, potential legal implications involving the control of fine motor
skills, such as handwriting, and preserving the graphic identity of these individuals [1].
In recent years, there has been growing evidence suggesting that nonpharmacological
interventions including different rehabilitative approaches can improve functional activities
in individuals with Parkinson’s Disease [4]. However, these studies mainly focus on
gait and balance, despite handwriting deficits being very common in Parkison’s Disease.
The studies assessing handwriting in individuals with Parkinson’s Disease usually use
kinematic analysis or explore modulating factors such as cues, feedback, or dual tasks [5],
but only a few studies investigated the effects of a training on handwriting or used specific
outcome measures of handwriting in rehabilitation studies [6]. Thus, the aim of this study
is to evaluate the effect of a fine motor skill rehabilitation program on the handwriting of
individuals with Parkinson’s disease.

2. Materials and Methods

This exploratory study employs a design, as illustrated in Figure 1, involving
10 subjects with a diagnosis of Parkinson’s disease, recruited through Clínica de Fisioterapia
Egas Moniz at Monte da Caparica. All participants were fully briefed on the conditions
under which they would perform the tests and the rehabilitation program procedures
and signed informed consent forms. The collection, processing, and dissemination of
data were carried out anonymously. The procedures implemented in this exploratory
study were subject to registration in clinicaltrials.gov (NCT06693401), scientific approval
by the Egas Moniz Scientific Council, and ethical approval by the EM Ethics Committee
(protocol code 1171/2023), in accordance with the Declaration of Helsinki (Declaration of
1975, revised in 2000).

Figure 1. Pilot study design.

The participants were allocated to the Control Group (CG) or the Intervention
Group (IG) according to their convenience. A traditional physiotherapy rehabilitation
program (TPRP) (practice for 1h, twice a week) was implemented according to the Euro-
pean Physiotherapy Guideline for Parkinson’s Disease [7,8]. The Occupational therapy
rehabilitation program (OTRP) was implemented through workbooks, practice for 30 min,
three times a week [9] and the motor tasks, adapted from Aragon & Kings [10], and con-
sists of performing, 2–3 times a week, exercises included in a workbook (drawing the
upper and lower case letters of the alphabet guided by dotted lines, writing a sentence
with and without spatial limits), and performing 4 groups of fine motor tasks: hand
manipulation (2 exercises: (a) hold a dry bean in the palm of the hand, move it to the
fingertips and back to the palm of the hand, (b) hold a ping-pong ball in the hand and turn
it clockwise and anticlockwise); finger isolation (3 exercises: (a) place the palm and fingers
on a table, lift one finger at a time and repeat with all fingers, (b) make an “O” by touching
each finger with the thumb, (c) pick up a coin from the table using the thumb and another
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finger to pinch it, and repeat using each finger); finger flexion and extension (2 exercises:
(a) squeeze and release an anti-stress ball, (b) put a rubber band around two fingers at a
time and stretch it out); and coordination (1 exercise: do and undo a chain with 10 clips).
All exercises were performed 10 times, in triplicate, for each hand.

The forensic handwriting analysis involved a comparison between t0 and t1 within
each group in order to identify potential changes that occurred in the subjects’ handwriting
over the twelve-week period. Subsequently, an inter-group comparison of the results was
carried out to assess the differences in handwriting between the groups, Figure 1.

3. Results

The comparison between the Intervention Group (IG) and the Control Group (CG)
revealed that the main qualitative changes observed were in features such as tremors, with
a tendency to decrease in the IG and to increase in the CG; retouching/overwriting, where
a tendency to decrease was observed in the IG and no changes were observed in CG; size,
where no tendency was observed in IG, while an increase was observed in CG; and in
line quality, where a better legibility and execution of the letters was achieved in the IG,
while the legibility and letters execution worsened in CG. The results of all the comparisons
carried out are presented in Table 1.

Table 1. Results of the comparisons of IG and CG handwriting features after the fine motor rehabili-
tation program.

Features Intervention Group—IG Control Group—CG

Tremor Decreased Increased
Retouching/
Overwriting General decrease Inconsistent

(no changes, decrease, and increase)

Size Inconsistent
(decrease and increase) Increase

Pen Lifts Mostly no changes Mostly no changes
Calligraphic box Sinuous Sinuous

Baseline Inconsistent
(horizontal, descending, and ascending)

Inconsistent
(horizontal and descending)

Slant Mostly mixed Mostly mixed
Legibility Better Legibility Worse Legibility

Line Quality Better line quality in letter execution Worse line quality in letter execution

The reduced sample size and convenience-based recruitment constitute a clear limi-
tation which does not allow the study results’ extrapolation, although they validate the
methodology and experimental design. While these findings offer valuable preliminary
insights, future work should include a larger and heterogeneous sample to ensure greater
validity and applicability of the research’s results.

4. Conclusions

These preliminary results suggest that individuals with Parkinson’s disease engaging
in a handwriting rehabilitation program can improve their graphomotor skills, which will
promote the recovery of handwriting performance and graphic identity.

In future work, a larger sample size would be desirable to validate these results and to
enhance the characterization of variability in Parkinson’s disease handwriting.
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Abstract: This study examined quality of life and deep learning among 109 veterinary
medicine students across three cohorts (2021–2023) in an integrated modular curriculum in
Portugal. Quality of life was measured three times per academic year using the WHOQOL-
BREF, whereas deep learning was assessed twice yearly via assessment tests. The results
revealed consistently low scores in the psychological domain of the quality-of-life assess-
ment and a noticeable decline in both quality of life and assessment tests during the second
year. These findings highlight the need to monitor student well-being and adapt teaching
strategies to sustain motivation and academic success.

Keywords: well-being; veterinary students; assessment test; modular curriculum

1. Introduction

The educational landscape has shifted from traditional lectures to active learning,
fostering greater student engagement and academic success [1]. This transition attempts to
reduce surface learning to promote deep learning, which focuses on understanding, critical
thinking, and problem solving rather than mere memorisation [1]. Student motivation
drives deep learning, which is impacted by both individual and institutional elements such
as the learning environment and teaching strategies, including learning climate, course
content, and curriculum design [2].

One innovative approach for curriculum design is a modular curriculum, where
students study one subject at a time during the semester. It offers different formats such
as sequential, integrative, or integrated approaches that combine theory with practice [3].
Understanding how various factors, such as students’ psychological well-being, impact
academic performance is essential. Specifically, the well-being of veterinary medicine
students is an increasing concern, with rising reports of high stress levels, poor well-
being, and depression [4–6]. These outcomes are mostly attributed to the intense academic
pressure and high expectations [6].

The Egas Moniz School of Health and Science launched its veterinary medicine pro-
gramme in the 2021–2022 academic year and has designed it to achieve Day One Compe-
tencies after the six-year course. The veterinary course is set on an integrated modular
programme, with a strong practical component. It is the first Portuguese institution to

Med. Sci. Forum 2025, 37, 5 https://doi.org/10.3390/msf2025037005
54



Med. Sci. Forum 2025, 37, 5

adopt this innovative curriculum in veterinary education, striking a balance between con-
tact hours and students’ well-being. The latter is critical for maintaining motivation and
learning quality. The purpose of this study was to understand how students navigate the
course and manage academic demands alongside their personal well-being, as well as
to assess their level of deep learning, with the aim of enhancing teaching practices and
fostering a supportive learning environment.

2. Materials and Methods

Sample: A total of 109 veterinary medicine students enrolled between the 2021–2022
and 2023–2024 academic years participated in this study. The students were divided into
cohorts, according to their entrance year for the course: 2021 cohort, 2022 cohort, and
2023 cohort.

Quality-of-life assessment: Student quality of life was assessed using the WHOQOL-
BREF questionnaire at three time points in each academic year: September (start of school),
January (end of 1st semester), and June (end of 2nd semester). The questionnaire has
26 items and evaluates four domains: physical, psychological, social relationships, and en-
vironmental. Each item was rated on a 5-point Likert scale. Domain scores were calculated
according to the WHOQOL manual [7].

Study design for post-curricular evaluation: A twice-yearly evaluation was conducted
at the beginning of each semester to evaluate the completed curricular units (CUs) per
semester, to assess students’ deep learning. The test comprised multiple-choice, true/false,
and open-response questions; was developed in collaboration with several lecturers from
the Egas Moniz School of Health & Science involved in different CUs; and was conducted
via an online platform.

Descriptive statistics: Means and standard deviations (SD) were calculated for post-test
and quality-of-life questionnaires.

3. Results and Discussion

This study analysed well-being scores and academic assessments of veterinary
medicine students across three cohorts. As data collection began in June, only this time
point was available for the 2021–2022 cohort, with earlier data missing. Additionally, as the
study is ongoing, June data are not yet available for the 4th, 3rd, and 2nd years of the 2021,
2022, and 2023 cohorts, respectively, and are therefore not included.

3.1. Well-Being

As shown in Table 1, among the 109 students enrolled, adherence rates to the
WHOQOL-BREF were above 86% at all points, except for the 2021 cohort in the 2nd
year (September), which had an adherence rate of 67%.

Table 1. Well-being scores. Means and SD of WHOQOL-BREF scores for veterinary medicine students
in the 2021, 2022, and 2023 cohorts. T indicates the total number of students enrolled and n the
number of students who completed the questionnaire.

Domain/Cohort 2021 (T = 30) 2022 (T = 49) 2023 (T = 30)

1st year 2nd year (n = 20) 3rd year (n = 26) 1st year (n = 46) 2nd year (n = 48) 1st year (n = 27)

September

Physical - 68.67 ± 11.96 71.97 ± 13.98 75.23 ± 11.07 68.11 ± 14.48 71.43 ± 11.38

Psychological - 62.71 ± 14.46 69.07 ± 13.70 68.29 ± 13.48 63.81 ± 15.81 66.82 ± 14.03

Social Relations - 72.92 ± 16.86 73.07 ± 16.67 76.27 ± 12.66 72.22 ± 13.35 68.21 ± 20.29

Environmental - 72.81 ± 10.09 75.6 ± 14.89 76.63 ± 9.36 72.85 ± 12.38 71.88 ± 10.07
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Table 1. Cont.

Domain/Cohort 2021 (T = 30) 2022 (T = 49) 2023 (T = 30)

Domain/Cohort January

1st year 2nd year (n = 30) 3rd year (n = 26) 1st year (n = 50) 2nd year (n = 43) 1st year (n = 33)

Physical - 70.35 ± 12.56 68.81 ± 15.47 73.64 ± 13.14 68.85 ± 14.96 70.24 ± 14.73

Psychological - 66.38 ± 12.38 66.02 ± 13.93 68.1 ± 13.59 63.76 ± 18.71 63.13 ± 15.17

Social
Relations - 73.33 ± 17.42 75.00 ± 22.83 77.17 ± 12.69 71.12 ± 16.19 70.20 ± 20.23

Environmental - 74.27 ± 12.02 74.4 ± 12.41 74.19 ± 11.94 73.77 ± 13.54 69.32 ± 11.32

Domain/Cohort June

1st year (n = 28) 2nd year (n = 26) 3rd year (n = 24) 1st year (n = 47) 2nd year (n = 50) 1st year (n = 25)

Physical 72.06 ± 13.43 71.43 ± 13.32 85.42 ± 14.89 69.45 ± 15.11 64.93 ± 17.54 72.43 ± 15.52

Psychological 68.15 ± 14.66 70.03 ± 14.09 68.93 ± 15.39 65.78 ± 15.99 61.67 ± 18.71 66.33 ± 16.13

Social Relations 77.97 ± 18.03 75 ± 13.54 77.08 ± 16.35 73.40 ± 17.08 71.67 ± 17.58 71.33 ± 21.79

Environmental 71.76 ± 13.78 73.52 ± 12.19 79.9 ± 12.83 75.46 ± 11.56 70.19 ± 15.48 72.25 ± 15.86

In Table 1, in September, at the beginning of the first semester, the lowest scores across
all cohorts and years were observed in the psychological domain (PD), ranging from 62.71
to 69.07. In contrast, the highest scores were found in the environmental domain, ranging
from 71.88 to 76.63. For the 2021 cohort, a slight increase in all domains was observed in
both the second and third years. Conversely, the 2022 cohort showed a decline across all
domains in both the first and second years.

In January, the lowest scores were again observed in the PD, ranging from 63.13 to
68.1. For the 2021 cohort, a slight decrease was noted in the physical domain during the
second and third years. In contrast, the 2022 cohort continued to exhibit a decline across all
domains in both the first and second years.

In June, a similar behaviour was observed, as the lowest scores were again observed
in the PD, ranging from 61.67 to 70.03. For the 2021 cohort, a slight decrease followed by an
increase was observed across the first, second, and third years in the physical and social
relations domains. Similar behaviour to the previous time points was observed for the
2022 cohort.

Overall, the PD domain has the lowest score across the three time points. This
domain measures negative feelings, cognitive functions such as concentration, and body
appearance. The WHOQOL questionnaire has previously been used to assess the well-
being of veterinary students. The scores in our study were higher than those reported
in these studies, as the highest score they reported was 63.57 [4,8]. Furthermore, better
academic performance was associated with greater quality of life in most domains [4].

3.2. Assessment Test

A surprise assessment test was administered each semester for the veterinary medicine
students across the three cohorts. The adherence rate to the assessment test was always
above 83%, except in the first semester of the third year of the 2021 cohort, which the
adherence rate was 56%. The test was scored on a scale of 0–20, and the mean score for
each CU and semester was calculated. These results are presented in Figure 1.
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Figure 1. Means and SD of various curricular units in the 1st, 2nd, and 3rd years of the 2021 cohort,
the 1st and 2nd years of the 2022 cohort, and the 1st year of the 2023 cohort. The mean scores of the
CUs per semester are also presented. The red symbol ‘-’ indicates a negative mean value. A dashed
line at value of 10 was introduced to visualise the negative CUs.

As shown in Figure 1, the assessment results revealed that some CUs consistently had
negative mean scores. Notably, certain CUs present low scores across multiple cohorts.
For example, Scientific Thinking (Sci Think) and Animal Body Function I (ABF I) had
low average scores in the 1st year for both the 2022 and 2023 cohorts, while Animal Body
Function IX (ABF IX) exhibits similar patterns in the 2nd year for the 2021 and 2022 cohorts.
When comparing mean scores across semesters, a decline is evident in the second year.
For the 2021 cohort, the average decreased from 13.52 (SD = 2.8) in the first semester to
11.09 (SD = 0.8), and from 13.25 (SD = 3.2) to 10.70 (SD = 3.3) in the second semester. A
similar trend was observed in the 2022 cohort: from 15.06 (SD = 1.4) to 11.41 (SD = 3.1) in
the first semester, and from 12.64 (SD = 1.7) to 10.84 (SD = 1.5) in the second semester. As
the study progresses, we intend to have enough data to try and correlate the grades scored
on the assessment tests with the well-being results, thus showcasing how the well-being of
students can have an impact on their academic performance.

4. Conclusions

The quality of life varies across cohorts; however, it appears to decrease during the
second year. This decline was similar regardless of the time point. Additionally, a decrease
in the assessment results was also found in the second year; however, a correlation between
these two scores is not yet possible, as the study is ongoing.
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Since high stress and poor well-being have been reported among veterinary medicine
students, it is important to continue measuring these conditions throughout the veterinary
programme. If necessary, Egas Moniz should implement strategies to improve the learning
environment and provide support to students to prevent and/or reduce stress. The results
obtained in this pilot study support the need to continue with the study to improve the
learning environment.
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Abstract: This work presents the Integrated Multi-Strategy Teaching (IMST) model, devel-
oped for science education to enhance autonomy, engagement, and professional competen-
cies. Applied in a pharmacy course, IMST combines flipped classrooms, peer assessment,
and scenario-based learning. A SWOT analysis based on student and faculty feedback
highlights strengths in skill development and practical relevance, while noting challenges
such as workload and classroom constraints. The results support the effectiveness of IMST
and suggest improvements to promote broader acceptance and sustainability.

Keywords: active learning; science education; pedagogical innovation; student-centred
learning; SWOT analysis

1. Introduction

The rapid evolution of scientific knowledge, coupled with the complexity of profes-
sional demands in science-related fields, calls for innovative pedagogical approaches that
move beyond traditional, lecture-based instruction. In science education, there is a growing
emphasis on fostering deep learning, critical thinking, autonomy, and transferable skills
essential for lifelong learning and adaptability [1,2]. Contemporary educational paradigms
advocate for student-centred methodologies that promote active participation and engage-
ment, such as flipped classrooms, guided self-study, peer evaluation, and scenario-based
learning [3–5].

The Integrated Multi-Strategy Teaching in Science (IMTS) approach responds to these
imperatives by blending diverse evidence-based strategies into a cohesive model. It has
been developed, systematically applied, and improved in the pharmaceutical context,
specifically of Drug Delivery and Targeting, in the last decade. It emphasizes structured
autonomy, collaborative problem solving, and reflective learning, leveraging digital tools,
for blended learning and continuous assessment. This pedagogical model aims not only
to enhance knowledge acquisition but also to cultivate professional competencies aligned
with the needs of 21st-century science graduates [5,6].

This paper summarizes the IMTS practice and presents a SWOT analysis of the method-
ology as applied in a university-level science course. It explores its strengths, weaknesses,
opportunities, and threats, based on student outcomes and engagement levels, and the
reflective input of the two faculty members involved in its development and application.
The analysis explores the benefits and limitations of the approach, as well as its potential
for scaling and institutional integration across academic contexts.
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2. Materials and Methods

The IMST model aligns with contemporary educational trends that emphasize max-
imum learning with minimum teaching, structured around three core pillars: knowl-
edge, skills, and attitudes. To foster active student engagement, a variety of strategies
(e.g., flipped classes, role-playing, group work, peer assessment) are implemented dur-
ing theoretical-practical sessions. The learning process typically unfolds in three phases;
the key elements considered at each stage to increase effectiveness and commitment are
presented:

2.1. Pre-Class

Students engage with research materials and self-study, supported by curated content.
Guidelines for the weekly activities to be completed before, during, and after each class are
clearly presented on Moodle platform (https://moodle.egasmoniz.edu.pt/). Content that
is scientifically sound, up-to-date, and aligned with the course objectives is selected, high-
lighting current scientific trends and prioritizing literature reviews for a comprehensive
perspective. Incorporation of examples of the professor’s own work fosters interest, engage-
ment, and relevance. Strict adherence to deadlines is enforced to promote accountability
and a sense of responsibility among students.

2.2. In-Class

Interactive activities such as bibliographic search, content selection and management;
ethical and responsible use of artificial intelligence (AI); production of written materials
with or without oral presentation; intra- and/or inter-group discussion; problem-solving
tasks or role-playing, ensure active participation. The class begins with a brief contextuali-
sation of the activity and verification of whether autonomous preparatory work has been
completed and finishes by consolidating the content, clearly and concisely summarizing
key takeaways and their relevance or impact. The time allocated to each task is carefully
managed to maintain focus and efficiency. Themes, media format of presentations (e.g.,
report, abstract, poster, oral), and communication contexts (e.g., patient, doctor, scientific
meeting), are varied while also employing diverse pedagogical approaches to enhance
engagement and learning.

2.3. Post-Class

To reinforce learning, students are invited to reflect on the activity and engage with
curated content (e.g., short videos) or to evaluate and provide feedback on peers’ work,
as applicable. Credible, up-to-date multimedia resources directly aligned with the lesson
topic are selected to reinforce and deepen understanding. Moodle Workshop tool is used
to conduct individual, randomized peer evaluations, guided by a structured assessment
grid developed by the professor to ensure fairness and consistency.

The level of complexity and autonomy required from students increases progressively
throughout the course, culminating in a final group assignment. This task involves the
production of an abstract and a scientific poster, which are gradually developed and refined
in class with the professor’s guidance.

Assessment is multi-faceted and includes written components, oral presentations—
delivered both in class and at a Students’ Scientific Meeting—as well as an individual
discussion of the work. Evaluation is carried out by both the professor and peers, fostering
accountability and reflective learning. An Objective Structured Clinical/Practical Exam
(OSCPE) is applied at the end of the course as a skills assessment methodology [7].

An online survey, featuring a 16-item questionnaire with a continuous 0–10 scale,
was conducted using Mentimeter (https://www.mentimeter.com/); voting outputs were
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invisible to participants. It targeted fourth-year pharmacy students (2024–2025; n = 64)
at the end of the “Advanced Therapeutic Systems” course, which implemented the IMST
model. The survey was applied prior to the final evaluation to reduce the impact that a
less favourable mark might introduce. The questionnaire assessed students’ perceptions of
course structure and organization, the perceived validity and reliability of the practice, and
comparisons between the IMST approach and traditional lecture-based teaching. Open-
ended questions gathered qualitative feedback on strengths, weaknesses, and suggestions
for improvement. Additionally, professors, independently and before treating student
data to avoid bias, reflected on application of the model and student performance. A
SWOT analysis was used to compare student responses and professor insights, and identify
opportunities for improvement.

3. Results and Discussion

The students’ perspective on the IMST model, based on an online survey (96.9%
response rate), is summarized in Figure 1. Overall, the practice was well-received, with stu-
dents reporting clear gains in key academic and professional skills. The results underscore
the method’s effectiveness in promoting autonomy, active engagement, and preparedness
for professional challenges—core objectives of the IMST approach. Areas of moderate satis-
faction point to opportunities for enhancing the perceived accessibility and motivational
impact of learning. Notably, the highest rating was given to the increased preparation
time required, reflecting a significant workload compared to traditional methods, prob-
ably explaining the moderate enjoyment as a learning strategy. Conversely, the lowest
score—related to enthusiasm for study—suggests that while students valued the method,
it did not always translate into greater personal motivation or emotional engagement. In
open-ended responses, many students suggested carrying out most of the work during
class time (22.6%), interspersing preparatory and presentation sessions (6.5%), and extend-
ing deadlines for coursework and peer evaluation (4.8%). Only one student expressed
a preference for traditional classes, due to the reduced effort, a greater reliance on the
professor’s explanations, and concerns over the fairness of peer review.

5.81
6.18

6.47
6.52
6.74
6.74
6.81
6.81
6.87
6.92
7.05
7.1
7.11

7.45
7.56

8.35

0 1 2 3 4 5 6 7 8 9

increased my enthusiasm for study
improved my problem-solving skills

made learning easier
is to my liking as a learning method

increased my interest in scientific topics
increased the academic value of the curricular unit

made me feel actively involved in the learning process
increased my learning efficiency

improved my presentation and communication skills
promoted interest in the subjects covered

contributed to increasing my commitment to study
stimulated my critical and reflective spirit
made me responsible for my own learning

improved my research skills and selection of scientific content
required more preparation time than a traditional class

Figure 1. Student satisfaction with the IMST model in the 2024–2025 academic year.

A combined SWOT summary comparing professors’ and students’ perspectives re-
garding their experiences with the IMTS practice is given in Table 1. The pedagogical value
of the model in the development of transversal and academic skills such as research, com-

61



Med. Sci. Forum 2025, 37, 7

munication, and critical thinking is also recognized by professors. However, weaknesses
are evident in the method’s high time demands and implementation challenges—especially
for students lacking autonomy or English language proficiency. Professors highlighted the
logistical burden of applying IMST, including preparation and grading time, managing
peer assessment, and limited classroom adaptability. Some students also failed to complete
post-class tasks, weakening the learning cycle.

Table 1. Combined SWOT analysis integrating the perspectives of students [S], professors [P] or both
students and professors [SP], highlighting commonalities and contrasts.

Strengths (S) Weaknesses (W)

[S] Felt more actively involved in learning (6.81) and
more responsible for their learning (7.11);

[S] Found the method demanding in terms of time (8.35),
with moderate enjoyment (6.52) and enthusiasm (5.81);
[S] Moderately improved problem-solving skills (6.52)
and learning ease (6.47).

¯¯¯¯••¯¯¯¯

[P] High workload due to preparation, marking, and
feedback delivery;
[P] Limited time in class for deep exploration and
individual feedback;
[P] Some students miss post-class tasks, leading to
incomplete learning cycles;
[P] Difficulties managing large groups and tracking peer
evaluations on Moodle;
[P] Students with poor English or lack of autonomy
struggle to follow class structure;
[P] Rigid schedules and physical classroom limitations
hinder collaboration and responsiveness;
[P] Lack of consistent post-class engagement and
challenges to use OSCPE as a learning strategy due to late
application (end of semester).

[S] Reported gains in research (7.56), presentation and
communication (6.87) skills;
[S] Perceived practical relevance of the model (7.45);
[S] Stated promoted learning efficiency (6.81) and interest
in the subject (6.92);
[S] IMTS stimulates critical thinking (7.10), interest in
scientific topics (6.74), and commitment (7.05).

¯¯¯¯••¯¯¯¯

[P] Students are required to take a proactive approach to
achieve the specific goals of each class;
[P] Lessons are dynamic and diversified due to the varied
teaching–learning methodologies and subjects;
[P] Peer evaluation gives [S] a clearer understanding of
their own performance, highlights areas of improvement;
[P] Increase in transversal competencies (e.g., stress
management, teamwork, communication in
various contexts);
[P] Unique group projects enrich overall
learning/discussion;
[P] IMTS fosters curricular integration and real-life
simulation through final OSCPE exam.

Opportunities (O) Threats (T)

[P] Good Pedagogical Practice (awarded in 2024) offers
institutional credibility and dissemination potential;
[P] Encourage AI use for problem-solving, real-world
task alignment and work opportunities;
[P] Use high-impact elements (research, relevance) as
drivers of engagement;
[P] Adaptable to various curricula; transferable
across disciplines.

¯¯¯¯••¯¯¯¯

[SP] Include motivation strategies (e.g., gamification);
[SP] Feedback-driven improvements and flexible
evaluation models to promote continuous refinement.

[P] High workload perception may reduce engagement or
increase stress;
[P] Risk of inequity if autonomy levels overwhelm less
prepared students;
[P] Unsuitable for students resistant to active learning or
lacking self-discipline;
[P] Non-native [S] may disengage due to
language barriers;
[P] Student absences and disengagement negatively affect
group dynamics and outcomes;
[P] Overreliance on AI without critical thinking can lead
to unstructured or superficial learning;
[P] Risk of professor burnout due to intense demands and
limited support infrastructure;
[P] Current peer-assessment tools (Moodle) lack
transparency and efficiency for formative use.

There are clear opportunities to further refine the model by leveraging its recognition
as an award-winning practice, integrating motivational strategies like gamification, and
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expanding its transdisciplinary reach. The strategic use of AI and continuous feedback
loops also present growth paths. Nonetheless, significant threats remain, such as resistance
to non-traditional methods, inequities in student readiness, and professor burnout risk
due to limited support. Inadequate digital tools and classroom infrastructure further limit
scalability and long-term sustainability.

4. Conclusions

The IMST model effectively cultivates active learning, professional competencies, and
curricular integration. While students and professors alike recognize its educational value,
its sustainability depends on addressing structural, logistical, and motivational barriers.
Balancing innovation with realistic workload expectations and inclusive design is key to
broadening its acceptance and impact across diverse learning environments.
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Abstract: University Social Responsibility (USR) integrates academic goals with ethics, civic
engagement, and sustainability. This study assessed community service attitudes among
529 higher health sciences students using the Portuguese Community Service Attitudes
Scale. Although 52.9% reported prior volunteer experience, 75.2% had not participated
in community service during university. An association was found between academic
programme and prior involvement, particularly among Dental Medicine and Physiotherapy
students. While no sex differences were observed, programme-specific trends suggest that
practical training fosters stronger civic responsibility. Integrating structured, discipline-
specific community service into curricula may enhance civic identity and better align
education with sustainable development goals.

Keywords: university social responsibility; community service; higher education; student
attitudes; civic engagement

1. Introduction

Higher education institutions (HEIs) are increasingly challenged to extend their tra-
ditional roles beyond teaching and research to address broader societal concerns [1,2]. In
Portugal, a growing emphasis on the social dimension and community engagement of HEIs
has emerged as a central concern. The Observatory for Social Responsibility and Higher
Education Institutions (ORSIES) in Portugal has developed a strategic vision for social
responsibility in higher education and established a framework of social responsibility
indicators to support self-assessment and continuous improvement among HEIs [3]. Within
this context, USR is seen as a crucial commitment, aiming to prepare students not only
for their future professional careers but also as critical and engaged citizens [1,3]. This is
particularly relevant in the field of health sciences, where higher health schools are increas-
ingly expected to align their education, research, and service activities with the priority
health needs of the communities they serve [4]. Despite the recognised potential of USR
projects to foster active citizenship and transversal competencies among students [1], there
remains a scarcity of studies exploring students’ direct conceptions of and engagement
with USR, particularly concerning the impact of their involvement in such initiatives [3].
For instance, a study involving Portuguese universities revealed that nearly half of the
surveyed students had not heard of USR in their university, pointing to the need for clearer
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communication on the topic [1]. Furthermore, although there has been overall progress in
the implementation of social responsibility indicators in Portuguese HEIs, some areas still
show persistently low levels of formalisation and implementation [3]. Despite efforts, a
deeper understanding, greater formalisation, and broader stakeholder involvement in the
concept of USR remain necessary across Portuguese HEIs [3]. Furthermore, a significant
gap persists in the literature regarding robust and generalised measures for assessing the
effectiveness of community service programmes, particularly in relation to the attitudes
students develop [5]. Understanding these attitudes is vital, as today’s students will be
future professionals and citizens responsible for addressing societal challenges [6]. The aim
of this study is to evaluate the attitudes of higher health students at Egas Moniz School of
Health & Sciences toward community service within higher sciences education.

2. Materials and Methods

2.1. Study Design

A descriptive, observational, and cross-sectional design was used.

2.2. Participants

This study included 529 university health students at Egas Moniz School of Health
& Sciences, recruited using a convenience sampling method. The inclusion criteria were
students enrolled in a health sciences course at a Portuguese higher education institution,
aged over eighteen years, able to understand Portuguese, and able to provide informed
consent. All incomplete questionnaires were excluded.

2.3. Instrument, Data Collection, and Management

Participation in the study was voluntary and anonymous, with informed consent
obtained from all participants. The research was approved by the Egas Moniz Ethics Com-
mittee (Process No. 1106, 30 June 2022). Data was collected via Google Forms from March to
July 2024. The questionnaire was disseminated via institutional email, with the support of
colleagues collaborating on the project, as well as through formal and informal student net-
works. Participants completed a 15 min questionnaire that included the Portuguese version
of the Community Service Attitudes Scale (CSAS), along with demographic (age and sex),
academic (course, studies’ year, and level of study), and community service experience data,
following previous studies [4,7]. The CSAS is a 46-item tool based on Schwartz’s model
of altruistic helping behaviour, organised into four stages and ten dimensions: Perception
of the Need to Respond (Awareness, Actions, Ability, and Connectedness); Moral Obligation
to Respond (Norms and Empathy); Reassessment (Costs, Benefits, and Seriousness); and
Engagement in Helping Behaviour (Intention to Become Involved). Responses are rated on a
7-point Likert scale [8,9]. Dimension scores are calculated by summing the item responses.
The Portuguese version showed strong psychometric properties, with Cronbach’s alpha
values above 0.80 across all dimensions (total score α = 0.97; subscales α = 0.88–0.95) and
high test–retest reliability (ICC = 0.96 for total score; 0.86–0.94 for subscales) [10].

2.4. Statistical Analysis

Data distribution was analysed using the Kolmogorov–Smirnov test. As the assump-
tions for normality were not met, non-parametric tests were applied. A descriptive anal-
ysis was performed to characterise the sample. Chi-square (for ordinal variables) and
Mann–Whitney U (for continuous variables) tests were used to analyse potential differ-
ences and compare dimensions of the community attitudes scale between two groups
(e.g., sex and previous community work experience). The Kruskal–Wallis test with the
Bonferroni correction was applied for comparisons involving multiple groups (e.g., degree
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programme and academic year). The level of significance was set at p < 0.05. All tests were
performed using SPSS for Windows, version 29.

3. Results

A total of 529 students responded (mean age 20.7 ± 4.5 years; 74.5% female). Most
were bachelor’s students (87.5%), followed by master’s students (12.3%) and PhD students
(0.2%). The majority of respondents (55.5%) were in their second or third year of a bach-
elor’s programme. Participants represented a range of health science disciplines: Dental
Medicine (DM) (51.6%), Physiotherapy (PT) (27.8%), Psychology (Psy) (10.2%), Pharmacy
(Pharm) (5.3%), Nursing (2.5%), and Biomedical Laboratory Sciences (BMLC) (2.6%). While
52.9% reported previous volunteer experience, 75.2% indicated no participation in com-
munity service since the beginning of their academic studies, indicating a drop in civic
engagement during university years. Only 4.3% reported weekly participation. Chi-square
analysis revealed a significant association between academic programme and prior com-
munity experience (p < 0.001), particularly among DM and PT. Although no significant sex
differences were observed, programme-specific differences did emerge. Pharmacy students
scored significantly higher in Ability (vs. BMLC: p = 0.006; DM: p = 0.022; PT: p = 0.030),
Connectedness (vs. PT: p = 0.019; Psy: p = 0.044), and Norms (vs. BMLC: p = 0.007; Psy:
p = 0.006; PT: p = 0.004; DM: p = 0.016). Dental Medicine students scored higher in Perceived
Benefits (vs. PT: p = 0.040). A marginal association was found between year of study and
community involvement (p = 0.064), suggesting a trend toward greater engagement in later
years or clinical phases, though this was not statistically significant. These findings suggest
that students from Pharmacy and Dental Medicine perceive themselves as more capable,
aligned with social norms, and connected in relation to community involvement, compared
to students from other programmes.

4. Discussion

This study identified programme-specific differences in university students’ attitudes
toward community service and social responsibility, reinforcing findings from the previous
literature emphasising the importance of course context and institutional culture in shaping
civic engagement among higher education students [1,11]. Despite a higher proportion
of female participants—reflecting national higher education trends in Portugal [12]—no
significant sex (biological attribute) differences in attitudes toward community service
were found. This finding aligns with earlier studies showing a higher number of female
participants in USR and volunteering research [13]. However, the literature offers mixed
insights on how sex affects perceptions of USR. While some studies found no significant
sex differences [1,6], others suggest that female students often score higher on the CSAS [8].
Our results indicate that sex may not be a decisive factor for general perceptions of social
responsibility, although it might influence the level of critical engagement or benevolence
exacted in assessing university practices. A key finding was the link between academic
programme and prior community engagement, with DM and PT students more likely
to report previous experience. This supports the idea that certain curricula, especially
in “helping” professions, foster stronger attitudes toward social responsibility [8]. While
there is no direct evidence explaining why these two fields stood out, the presence of
clinical facilities at the university likely plays a role by enabling early interactions with
patients. Previous studies have shown that programmes with strong community ties
and practical applications tend to encourage more meaningful social engagement [1].
There were notable differences in students’ attitudes toward community service across
academic programmes. Pharmacy students scored higher in Ability, Connectedness, and
Norms, indicating stronger confidence, civic values, and social ties. DM students perceived
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greater Benefits than PT students. These differences likely reflect variations in curriculum
focus, professional identity development, and early exposure to social roles. The higher
scores among Pharmacy students may be linked to most respondents being in later years
of education, with a clearer sense of their community role. This supports prior findings
that disciplinary context and programme stage influence civic attitudes, especially in fields
tied closely to public service [1,14].

5. Conclusions

This study highlights promising indicators of student engagement with community
service and social responsibility within our university context. The findings suggest that
the current institutional initiatives are already fostering awareness and positive attitudes
among students. However, the variation observed across academic programmes points to
the need for a more cohesive and integrated approach. Strengthening the incorporation of
University Social Responsibility (USR) into curricula—through experiential learning, criti-
cal reflection, and interdisciplinary opportunities—can further support the development of
socially engaged and ethically responsible professionals. Building on existing efforts, HEIs
will be well-positioned to strengthen their leadership role in driving social transformation
and achieving a meaningful, sustained community impact. Future studies should aim to
include a larger and more balanced sample and consider comparisons with other higher
education institutions to enhance the generalisability and depth of these findings.

Author Contributions: Conceptualisation: S.V., A.C.V., and C.M.C.; methodology: S.V., software:
S.V., data curation: S.V., Formal analysis: Â.M.P., Writing—original draft: S.V., Writing—review and
editing: C.M.C. and Â.M.P., supervision: C.M.C. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declara-
tion of Helsinki and approved by the Egas Moniz Ethics Committee (Process No. 1106 of 30 June
2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
this study.

Data Availability Statement: The data will be made available by the corresponding author
upon request.

Acknowledgments: The authors acknowledge the support of the Board of Directors and Course
Coordinators as well as the student participation.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Coelho, M.; Menezes, I. University Social Responsibility, Service Learning, and Students’ Personal, Professional, and Civic
Education. Front. Psychol. 2021, 12, 617300. [CrossRef] [PubMed]

2. Manzano-Sánchez, D.; Gómez-Marmol, A.; Jiménez-Parra, J.F.; Bohórquez, I.G.; Valero-Valenzuela, A. Motivational profiles and
their relationship with responsibility, school social climate and resilience in high school students. PLoS ONE 2021, 16, e0256293.
[CrossRef] [PubMed]

3. Observatório da Responsabilidade Social e Instituições de Ensino Superior (ORSIES). Relatório Global ORSIES 2021–2022; ORSIES:
Lisboa, Portugal, 2022; Available online: https://www.orsies.forum.pt (accessed on 15 May 2025).

4. Pearson, D.; Walpole, S.; Barna, S. Challenges to professionalism: Social accountability and global environmental change. Med.
Teach. 2015, 37, 825–830. [CrossRef] [PubMed]

5. Perry, B.; Osbaldiston, R.; Henning, J. Tests of the Validity and Reliability of the Community Service Attitudes Scale. J. Coll. Stud.
Dev. 2014, 55, 726–731. [CrossRef]

67



Med. Sci. Forum 2025, 37, 2

6. Morales-Gualdrón, S.T.; La Rotta, D.A.; Vergara, J.A.; Ardila, J.M.; Bañol, C.H. Corporate Social Responsibility Practices of
Colombian Companies as Perceived by Industrial Engineering Students. Sci. Eng. Ethics 2020, 26, 3183–3215. [CrossRef] [PubMed]

7. Phalwane, M.G.; Postma, T.C.; Ayo-Yusuf, O.A. Piloting the Community Service Attitudes Scale in a South African context with
matching qualitative data. S. Afr. Dent. J. 2016, 71, 460–466.

8. Shiarella, A.H.; Mccarthy, A.M.; Tucker, M.L. Development and Construct Validity of Scores on the Community Service Attitudes
Scale. Educ. Psychol. Meas. 2000, 60, 286–300. [CrossRef]

9. Simmer-Beck, M.; Gadbury-Amyot, C.; Williams, K.B.; Keselyak, N.T.; Branson, B.; Mitchell, T.V. Measuring the short-term
effects of incorporating academic service learning throughout a dental hygiene curriculum. Int. J. Dent. Hyg. 2013, 11, 260–266.
[CrossRef] [PubMed]

10. Vicente, S.; Pereira, A.M.; Vidal, A.C.; Costa, C.M. Cross cultural adaptation and validation of the Portuguese version of the
Community Service Attitudes scale. Educ. Assess. Eval. Account. 2024; submitted.

11. Govindaraj, Y.; Pandiyaraj, G. Social responsibility and leadership behaviour among higher educational students in the 21st
century. AJUE 2022, 18, 1119–1129.

12. PORDATA. Available online: https://www.pordata.pt/pt/search?search=percentagem%20estudantes%20do%20ensino%20
superior%20por%20sexo (accessed on 20 June 2025).

13. Berei, E.B. The social responsibility among higher education students. Educ. Sci. 2020, 10, 66. [CrossRef]
14. Gomez, I.; Fowkes, V.; Price, I. Teaching community engagement for health professions students in underserved areas. Discov.

Educ. 2024, 3, 244. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

68



Proceeding Paper

The PROMOTE Project in Portugal: Rethinking Reintegration
Through the National Adaptation Workshop †

Iris Almeida 1,*, Ana Nascimento David 2, Ana Rita Lourenço 3, Guilherme Sena 4, Maria Alexandra Garrafão 3

and Ricardo Ventura Baúto 1

1 Laboratory of Forensic and Psychological Sciences Egas Moniz, CiiEM—Egas Moniz Center for
Interdisciplinary Research, Egas Moniz School of Health and Science, Caparica, 2829-511 Almada, Portugal;
rbauto@egasmoniz.edu.pt

2 IPS Innovative Prison Systems, Avenida Doutor Mário Moutinho 33-A (Office 5), 1400-136 Lisbon, Portugal;
ana.nascimento@prisonsystems.eu

3 APROXIMAR, Cooperativa de Solidariedade Social, CRL, Rua do Paraíso, Loja n.º 2, 2610-136 Alfragide,
Portugal; rita.alves@aproximar.pt (A.R.L.); alexandra.garrafao@aproximar.pt (M.A.G.)

4 Egas Moniz School of Health and Science, Caparica, 2829-511 Almada, Portugal; guisenacosta@gmail.com
* Correspondence: ialmeida@egasmoniz.edu.pt
† Presented at the 7th CiiEM International Congress 2025—Empowering One Health to Reduce Social

Vulnerabilities, Caparica, Portugal, 2–4 July 2025.

Abstract: This study explores the implementation of competency-based professional devel-
opment for correctional staff through the DACUM (Developing A Curriculum) methodol-
ogy. A National Adaptation Workshop in Portugal engaged professionals from multiple
sectors—psychologists, social workers, educators, prison officers, re-education and rein-
tegration technicians—to validate occupational profiles and training needs. Thematic
analysis revealed gaps between required and available training, especially in conflict man-
agement, mental health, and interdisciplinary collaboration. Key findings show strong
support for participatory, practice-informed training, provided it is contextually adapted
and accessible. The results underscore the practical need for flexible, modular training
frameworks in correctional settings, offering implications for policy and staff retention
strategies.

Keywords: PROMOTE; training; correctional services; professional profiles

1. Introduction

The prison environment is marked by institutional rigidity, social vulnerability, and
psychosocial tension. Professionals operating within such settings, including psychologists,
educators, reintegration officers, and correctional staff, face multifaceted challenges that
extend far beyond custodial duties. Their roles increasingly involve psychosocial interven-
tion, educational support, and the facilitation of inmates’ reintegration into society [1,2].
However, despite the complexity of their mandates, these professionals often lack access to
continuous, specialised training tailored to the specificities of penal institutions [3].

Contemporary correctional systems across Europe emphasise rehabilitation and so-
cial reintegration as key objectives of incarceration. This transformation implies a shift
from punitive to human service roles, in which correctional staff are required not only to
maintain institutional order but also to foster behavioural change and promote personal
development among inmates [4–6]. In a study by Miklóski [1], it became apparent that
the Hungarian experience illustrates this shift, with structured training models aiming to
enhance competencies such as communication, conflict resolution, emotional regulation,
and intercultural sensitivity.
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Empirical findings indicate a significant gap between the competencies required in
prison work and the training professionals receive. For example, a study involving staff
working with juvenile offenders revealed widespread self-reported inadequacy in dealing
with aggression, addictions, and sexual offences—critical areas in prison dynamics [3].
Similar concerns emerge in the Hungarian penitentiary context, where short initial training
periods and high staff turnover threaten the quality of institutional functioning [1].

In response, the literature advocates competency-based and experiential learning
models that emphasise practical knowledge, psychological resilience, and reflective practice.
Progressive training methods—such as role play, case study analysis, group work, and
supervision—are highlighted as more effective than traditional lecture-based approaches in
fostering autonomous, adaptable, and ethically grounded professionals [7,8]. Furthermore,
mentoring systems and career development strategies are essential for staff retention and
professional identity consolidation [9].

The PROMOTE Project (Promoting Integrated Professional Development for Prison
Practitioners), co-funded by the European Union (PROMOTE—101144006—ERASMUS-
EDU-2023-PEX-COVE), aligns with these recommendations by proposing the implemen-
tation of collaborative training groups for professionals working with incarcerated pop-
ulations. These groups aim to provide a structured environment for skill development,
knowledge exchange, and psychosocial support, thereby enhancing the quality and ethical
grounding of professional interventions. Ultimately, this initiative seeks to contribute
to a correctional culture that balances institutional security with human dignity and re-
habilitation. It focuses on identifying professional profiles, required competencies, and
training needs.

2. Materials and Methods

2.1. Methodological Framework: DACUM Approach

This study adopted a participatory, competence-based methodology (DACUM—
Developing A Curriculum) to identify key tasks, skills, and training needs of professionals
working with incarcerated individuals [10]. The research was conducted within the scope
of the PROMOTE project through a National Adaptation Workshop led by the Egas Moniz
School of Health and Science (Work Package 2—WP2).

2.2. Workshop Structure and Participant Profile

The workshop brought together 11 professionals from diverse correctional roles—prison
officers, psychologists, re-education technicians, and reintegration officers. Through struc-
tured group exercises, participants validated occupational profiles using DACUM checklists
informed by prior surveys, interviews, and policy analyses.

Workshop activities included a briefing on the DACUM methodology, small group
discussions around occupational roles, and a consensus-building process to assess the
relevance of proposed competencies and training needs.

2.3. Qualitative Analysis Procedures

All workshop contributions—written notes, verbal exchanges, and group summaries—
were documented and subjected to thematic analysis. An initial coding phase was con-
ducted by a single researcher, who identified recurring patterns and divergent viewpoints.
To improve the rigour and credibility of the analysis, the emerging themes were then
reviewed by the project team through a collaborative validation session. This helped ensure
interpretive consensus and alignment with the local institutional context.
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3. Results and Discussion

3.1. Validation of Professional Profiles

The results of the National Adaptation Workshop reinforce the relevance of a
competency-based, practitioner-informed approach to professional development in cor-
rectional settings. Participants from diverse occupational backgrounds confirmed the
general validity of the PROMOTE profiles, while also highlighting critical nuances requir-
ing contextual adjustment, as demonstrated in Table 1. All occupational groups provided
structured feedback across several key dimensions: Duties and Tasks, Competencies, Atti-
tudes, Knowledge, and Training Needs.

Table 1. Validation of professional profiles.

Professional Profile Section
Validation

Level
Non-Validated

Items

Prison Guard

DT Partial 1: (a); 3: (b), (e), (g), (i); 4: (a), (c); 5: all items
(except Head of Corps: (b), (h), (i))

C High, with notes 13, 21, 24 (contextual limits
and responsibilities)

A Full None
K High None (note: not formally required)

TN Full,
with caveats None (note: training not available)

Psychologist

DT High 2. (g), 2. (h); 7. (a), (b), (c)
C Full None
A Full None (note: limits to confidentiality in item 10)
K Full None (suggested: basic life support)

TN High 1, 16

Re-education
Technician

DT High 2. (o)
C Full None
A High 10
K Full None

TN Full None

Reintegration
Technician

DT Moderate 1. (f), (g); 2. (f); 3. (e), (f), (g); 4. (a), (b), (c);
5. (b), (c), (i); 9. (f), (h), (i), (m), (p), (q)

C Full None
A Full None (repetition in 1 and 8 and 3 and 12)
K High 4, 19

TN High 22, 23
Note: Full—fully validated; High—largely validated with minor reservations; Moderate—partially validated;
Partial—some aspects validated; Not Validated—rejected.

3.1.1. Duties and Tasks (DT)

Participants from all professional groups shared reflections to refine and contextu-
alise role expectations. Clarifying responsibilities was a recurring theme. Re-education
technicians noted overlaps with psychologists in therapeutic tasks, stressing these belong
to licensed mental health professionals. Reflections across professional groups revealed
the need to clarify role expectations [e.g., “It is necessary to restructure the legislation (. . .)
our professional actions are limited (. . .).”]. These observations echo prior studies on the
importance of role clarity in complex institutional environments [1,3].
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3.1.2. Competencies (C)

Feedback from prison guards and psychologists centred on functional boundaries and
the necessity of role-specific differentiation. Guards underlined their limited authority in
disciplinary decisions, which are formally reserved for institutional boards. One participant
remarked: “Prison guards are only responsible for the application of disciplinary (. . .)”
Psychologists advocated for an expanded role in mental health policy and inter-institutional
coordination, reinforcing the imperative for adaptive competency on future frameworks [1].

3.1.3. Attitudes (A)

The dimension of professional attitudes was widely endorsed, with guards and tech-
nicians emphasising the ethical handling of security-related information. A guard made
the following observation: “Our duty obligates us to communicate situations that may
present a risk to the order and safety of the prison.” Balancing firmness with rehabilita-
tion was seen as requiring judgement, reflecting the emotional and ethical demands of
correctional work [2].

3.1.4. Knowledge (K)

Comments in this area indicated a disparity between formally required knowledge
and actual practice, particularly among prison guards and reintegration professionals. A
participant made the following remark: “The majority of these items are not a requirement
for the function and this knowledge is only acquired through the initiative of each individ-
ual prison guard.” Psychologists proposed basic life support as a relevant knowledge area.
These insights support earlier arguments that training frameworks must move beyond
prescriptive curricula and incorporate experiential, practice-informed learning [7].

3.1.5. Training Needs (TN)

Although the training needs were largely endorsed, participants reported significant
gaps in training availability and access. Also, the work overload and understaffing make it
difficult to attend training. Prison guards noted that most recommended training is not
offered. Additionally, professionals across groups suggested integrating emerging topics,
such as restorative justice and applied statistics for psychologists, or interpersonal skills
and conflict management for prison guards [e.g., “The training proposed is relevant, but
not accessible. We need training that supports our actual challenges (. . .).”].

3.2. Applicability of Best Practices

Participants broadly acknowledged the relevance of international training models but
emphasised the need for contextual adaptation, especially concerning legal frameworks
and institutional infrastructure. Table 2 outlines the perceived applicability of proposed
practices by professional group. While most practices were deemed relevant, their feasibility
was often contingent on structural and legal conditions.

Table 2. Applicability of proposed practices by professional group.

Professional Group Practice 1 Practice 2 Practice 3 Practice 4 Practice 5

Prison Guards App APP APP RA-SC APP
Psychologists APP-FL APP-FL NA APP-T APP-FL

Re-education Technicians APP-CP NA NA NA APP
Reintegration Technicians NA NA NA APP APP-IP

Note: APP = applicable; RA-SC = requires adaptation (shared cell occupancy); APP-FL = applicable with
funding/licensing; APP-T = applicable for training only; APP-CP = applicable with comprehensive planning;
APP-IP = applicable (in progress); NA = not applicable.

72



Med. Sci. Forum 2025, 37, 23

4. Conclusions

The Portuguese National Adaptation Workshop confirmed the value of participatory,
competency-based approaches to professional development in correctional environments.
The use of the DACUM methodology allowed for practitioner voices to shape and validate
occupational profiles, enhancing contextual relevance.

Key outcomes included the need for clearer role differentiation, the misalignment
between formal training provisions and institutional demands, and a call for accessible,
interdisciplinary, and practice-oriented training models.

To advance these findings, future phases of the PROMOTE project should integrate
flexible training modules, mentorship systems, and collaborative learning strategies. Such
measures not only respond to national needs but also align with broader European efforts
to humanise correctional systems through professional capacity building.
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Abstract: Transverse myelitis is a rare spinal cord condition that can cause severe motor,
sensory, and autonomic dysfunction. This case report describes a 16-year-old male with in-
complete paraplegia due to idiopathic transverse myelitis who underwent robotic-assisted
gait training (RAGT) using the EKSO exoskeleton, integrated into an intensive rehabili-
tation programme. After one month, he showed significant improvements in gait speed,
dynamic balance, effort tolerance, and trunk mobility. RAGT promoted better weight
distribution and reduced compensatory patterns during ambulation. The intervention
proved safe and clinically beneficial, highlighting the potential of robotic technologies as
effective adjuncts in paediatric spinal cord injury rehabilitation.

Keywords: transverse myelitis; neurological rehabilitation; physiotherapy; robotic
exoskeleton; gait training

1. Introduction

Transverse myelitis (TM) is a rare, rapidly progressing inflammatory disorder of the
spinal cord, characterised by demyelination and resulting neurological dysfunction below
the level of the lesion. It typically presents with motor weakness, sensory deficits at a
defined level, and autonomic disturbances [1,2]. In paediatric populations, TM has an
estimated incidence of 1 to 3 cases per million children per year, most commonly affecting
those under the age of five and adolescents [2].

Walking is a key milestone in TM recovery, particularly in children, as it supports inde-
pendence. Gait impairments depend on the lesion’s level and severity, which affect motor
control, strength, and tone in the trunk and lower limbs (LLs), which reduce participation
in daily activities at home, school, and in the community [3–5].

Robotic-Assisted Gait Training (RAGT) is a promising strategy for locomotor recovery,
leveraging neuroplasticity—the central nervous system’s ability to reorganise structurally
and functionally in response to repetitive, task-specific input. Children, with their height-
ened neuroplastic potential, may respond well to such interventions; however, current
evidence remains limited and heterogeneous [3,5]. There are various types of RAGT de-
pending on the level of support provided. Robotic exoskeletons were designed to assist
lower limb (LL) movement and support sit-to-stand transitions and walking [4,5], support-
ing gait rehabilitation by enhancing propulsion, reducing body weight load, and improving
proprioceptive input. Upright positioning and bilateral LL loading are critical for stimulat-
ing proprioceptors and activating spinal pathways. This sensory input—reinforced through
progressive weight-bearing and hip extension—promotes sensorimotor integration. By
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minimising compensatory movements, exoskeleton-assisted training enhances postural
control and supports upper limb balance. Additionally, it facilitates retention of functional
walking patterns [2]. Furthermore, in individuals with SCI patients, has shown greater
benefits than conventional therapy, improving balance, effort tolerance, strength, spasticity,
and respiratory function [4,6]. It is recommended that RAGT sessions last approximately
25 min [2].

This case study aims to demonstrate, over the course of a one-month rehabilitation
programme, the effectiveness of integrating a robotic exoskeleton into the physiotherapy
protocol to improve gait quality and spatiotemporal parameters in paediatric patients with
incomplete SCI.

2. Materials and Methods

2.1. Participant

The participant was a 16-year-old male with D8 SCI, diagnosed with idiopathic TM
involving the conus medullaris, classified according to the American Spinal Injury Asso-
ciation Impairment Scale (AIS) as AIS B paraplegia, with a neurological level of T11. He
was 4 months post-injury at the time of enrolment, 1.71 m tall, and weighed 53.6 kg. Data
collection was carried out with the informed consent of the participant and his parents,
including explicit authorization for the collection and disclosure of clinical information for
scientific research purposes and subsequent publication.

Prior to initiating RAGT, the participant underwent a detailed clinical assessment.
No limitations were observed in joint range of motion or upper limb muscle strength.
However, muscular weakness was evident in the trunk and the right LL, along with a
complete absence of active movement in the left LL. Sensory function was preserved above
the level of T11 in the spinal cord injury and reduced below, with greater impairment
observed in the left LL. From a functional standpoint, was independent in bed mobility
but required assistance for positional changes, relying heavily on compensatory overuse
of the right LL. The participant was able to independently assume and maintain a seated
position with effective postural balance. Upright posture was achieved with assistance
and the use of a knee–ankle–foot orthosis (KAFO) on the left LL, compensating for the
absence of active motor control. In standing, the participant required additional support
to maintain posture or perform tasks due to limited postural control. No active weight
transfer was observed onto the left LL, resulting in overuse of the right hemibody during
functional tasks. This was accompanied by fixation and compensatory movement patterns
on the right side. Even with external support, the participant was unable to achieve
single-limb stance on the left side. Ambulation was possible over short distances on flat
surfaces, using two elbow crutches in combination with a KAFO. The gait pattern was
markedly asymmetrical, with overuse of the right hemibody. The right stance phase was
prolonged, with excessive weight transfer compensating for the difficulty in initiating left
step advancement. Conversely, the left swing phase was achieved through compensatory
patterns, including ipsilateral pelvic hike, quadratus lumborum activation, and elevation
of the upper right trunk to enable step circumduction. The left stance phase was nearly
absent, as the participant was unable to advance the hip or initiate extension, which
impeded effective weight transfer and consequently led to a shortened right swing phase.
Quantitative gait assessments—10-Metre Walk Test (10MWT) for gait speed, the Timed Up
and Go (TUG) test for dynamic balance, the 6-Minute Walk Test (6MWT) and the Rate of
Perceived Exertion (RPE) for evaluating effort tolerance and perceived exertion—along
with the Berg Balance Scale (BBS) for overall balance—are presented in Table 1.
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Table 1. Pre- and post-intervention spatiotemporal balance performance and gait parameters; T1:
initial evaluation, T2: final evaluation, BBS: Berg Balance Scale, 10MWT: 10-Metre Walk Test, TUG:
Timed Up and Go, 6MWT: 6 Minute Walk Test, RPE: Rate of Perceived Exertion.

BBS
10MWT TUG 6MWT

Time
(s)

Velocity
(m/s)

Time
(s)

Velocity
(m/s)

Distance
(m)

Velocity
(m/s)

Initial Perceived
Exertion (RPE)

Final
Perceived

Exertion (RPE)

T1 14/56 22 0.45 22 0.27 163 0.45 0/10 4/10
T2 25/56 18 0.56 17 0.35 205 0.57 0/10 1/10

2.2. Rehabilitation Protocol

The participant underwent an intensive multidisciplinary rehabilitation programme in
a paediatric inpatient unit, with goals integrated into a personalised plan based on recovery
stage and functional needs. Physiotherapy was provided twice daily on weekdays, totalling
three hours per day, by the same therapist to ensure continuity.

The physiotherapy intervention aimed to enhance functional capacity and autonomy,
in accordance with current clinical guidelines for incomplete SCI. The approach was
grounded in principles of neuroplasticity-based rehabilitation, incorporating meaningful,
task-oriented activities. Included manual therapy and positioning, strength and endurance
training, balance and mobility exercises, and functional activity training [7]. After one
month of inpatient rehabilitation, RAGT sessions were introduced at a frequency of two to
three times per week. Each session lasted 30 min and included the setup of the exoskeleton,
tailored to the participant’s physical characteristics and aligned with session goals. The
intervention focused on overground gait training on a flat surface, and all sessions were
conducted by two physiotherapists with specialised training in RAGT.

3. Results

Four months post-injury, Ekso was introduced to support sensorimotor integration,
postural stability, and symmetrical weight distribution during gait, with a focus on improv-
ing left lower limb (LL) weight transfer, while using a KAFO. Over one month, patient
completed 11 RAGT sessions (mean effective walking time: 15.64 ± 4.7 min), showing
functional improvements following the combined physiotherapy and RAGT programme.

Improvements in biomechanical gait alignment were evident through clinical ob-
servation, including enhanced weight-bearing capacity on the more affected lower limb
and improved sensorimotor integration. This progress enabled the patient to achieve a
supported single-limb stance on the left lower limb. Although this did not yet permit the
execution of specific functional tasks, it represents a positive prognostic indicator for future
recovery. The structured and pre-programmed nature of RAGT facilitated safe and effective
weight-shifting, allowing for more balanced lower limb loading and improved interlimb
coordination to be observed. In addition, it contributed to an overall improvement in move-
ment patterns by reducing the need for compensatory strategies. Prior to the intervention,
the patient demonstrated significant difficulty bearing weight on the left LL, resulting in
compensatory trunk movements to maintain gait. Post-intervention, a reduction in these
compensatory strategies was observed, along with improved trunk mobility and greater
dissociation between the shoulder and pelvic girdles. Improvements in gait rhythm were
also noted, contributing to a more automated and fluent walking pattern.

In addition to qualitative changes, quantitative gait parameters demonstrated func-
tionally relevant improvements, as shown in Table 1. Gait speed increased, as demonstrated
by the 10MWT result, surpassing the Minimal Clinically Important Difference (MCID) [8],
enhancing day-to-day functional capacity and walking efficiency. Effort tolerance im-
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proved, as evidenced by the 6MWT results, reflecting greater functional endurance during
daily activities. This enhancement exceeded the MCID [9], indicating a clinically mean-
ingful gain in walking capacity. Furthermore, the perceived exertion during the test also
decreased, suggesting an increased tolerance to physical effort. Dynamic balance also
improved, particularly during gait as showed in TUG results, contributing to greater safety
and a reduced risk of falls. A significant improvement in overall functional balance was
also observed with the BBS score, which reflects not only improved gait stability but also
enhanced performance in other balance-related activities. No episodes of excessive fatigue
or adverse events were reported during the RAGT sessions.

4. Discussion

While robotic exoskeletons are primarily standardised to improve gait parameters [2],
this case illustrates their potential to address broader motor goals related to overall gait
pattern quality—including enhanced sensorimotor integration of the LLs, more effective
weight transfer, and reduced reliance on compensatory strategies, as observed in the
patient’s gait. The patient’s increased effort tolerance, along with improvements in gait
velocity and dynamic balance (Table 1), further support this broader therapeutic value.

In addition to the qualitative observations, quantitative outcome measures also demon-
strated significant progress. Gait speed increased, dynamic and functional balance im-
proved, and effort tolerance rose across sessions. Importantly, some of the gains observed
in walking assessments exceeded the MCID thresholds, reinforcing the clinical relevance of
the intervention. The patient’s BBS score improved, suggesting enhanced postural control,
even though orthotic dependency and absence of movement in the left LL limited maxi-
mum scoring potential. Although the final BBS score did not reach the 40-point threshold
associated with reduced fall risk, it still reflected meaningful improvements in balance and
functional performance [9]. Furthermore, the interpretation should be contextualised: most
BBS items are performed in an upright position, and the patient required both a KAFO and
elbow crutches to maintain orthostasis due to the absence of active movement in the left
LL. This limitation inherently restricted the scoring potential on the scale.

Despite the positive outcomes, certain limitations must be acknowledged. The effective
duration of RAGT per session was shorter than current recommendations, which may have
limited neuroplastic adaptation. Furthermore, although no adverse events or excessive
fatigue were observed, the high cost and limited availability of exoskeleton devices remain
significant barriers to widespread clinical implementation [4].

The integration of RAGT with an exoskeleton into a multidisciplinary paediatric re-
habilitation programme proved to be a feasible and promising adjunct in the functional
recovery of an adolescent with incomplete SCI due to idiopathic TM. In addition to im-
proving spatiotemporal gait parameters, the intervention promoted more symmetrical
weight distribution, reduced compensatory strategies, and enhanced gait balance, speed,
and effort tolerance—key components for safe and efficient ambulation. These outcomes
support the role of robotic technologies as valuable complements to conventional reha-
bilitation, particularly in paediatric populations where neuroplastic potential is high and
long-term functional outcomes are critical. However, these findings are limited by the
single-subject design. Kinematic analysis is also recommended to enhance the reliabil-
ity of gait assessment beyond clinical observation. Further studies with larger cohorts
and extended follow-up are warranted to confirm these preliminary results and to better
understand the long-term effects of RAGT on neuroplasticity and autonomy.
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5. Conclusions

This case supports the feasibility and therapeutic potential of integrating RAGT into
paediatric neurorehabilitation. Clinically meaningful gains were observed in gait symmetry,
weight transfer, and functional mobility. Despite limited training time and the single-
case design, findings suggest exoskeletons may support broader motor goals beyond
gait parameters. Further research is needed to explore long-term effects in promoting
neuroplasticity and autonomy.
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Abstract: Facial palsy (FP) is a nerve disorder causing unilateral facial muscle paralysis,
impacting facial symmetry and non-verbal communication. This case study describes two
idiopathic FP patients treated with physiotherapy and inhibitory kinesiotape (KT) applied
to the unaffected side to reduce muscle hyperactivity. The intervention aimed to improve
facial symmetry and psychological well-being. Both patients showed improvements in the
Sunnybrook Facial Palsy Scale and the Hospital Anxiety and Depression Scale. Despite
these promising outcomes, the small sample size limits our conclusions. Further controlled
studies with larger samples are needed to confirm KT’s effectiveness and clarify its role in
FP rehabilitation.

Keywords: kinesiotape; facial palsy; peripheral facial paralysis; physiotherapy

1. Introduction

Facial palsy (FP) is a common neurological condition characterized by sudden unilat-
eral facial paralysis due to facial nerve (VII) dysfunction. While FP has multiple potential
causes—such as infections, trauma, neoplasms, and autoimmune disorders—the major-
ity of cases are idiopathic, with Bell’s palsy being the most frequent. Although often
self-limiting, the sudden onset and uncertain course of FP can be distressing [1].

In addition to motor deficits, FP often leads to facial asymmetry, eye closure difficulties,
and impaired oral function, impacting daily life. These limitations can result in significant
psychosocial distress [2]. Although most cases recover within 3 to 4 weeks, delayed
improvement during this period is associated with a higher risk of long-term impairment,
underscoring the importance of early and effective rehabilitation [1–3].

Physiotherapy remains the primary approach in FP management, focusing on educa-
tion, neuromuscular re-education, mirror therapy, proprioceptive training, and biofeedback-
based techniques to facilitate neuromuscular control, prevent synkinesis, and promote
facial symmetry. Recently, interest has grown in adjunct therapies to enhance these ef-
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fects [3–6]. One such modality is kinesiotaping (KT), a non-invasive, elastic therapeutic
taping method widely used in musculoskeletal and neurological rehabilitation [7,8].

KT is thought to act by modulating muscle tone, improving circulation, stimulating
cutaneous mechanoreceptors, and enhancing the sensory and proprioceptive inputs. In
FP, it is typically applied to the affected side to support weak muscles and promote neu-
romuscular activation [7,8]. However, KT may also be beneficial when applied to the
unaffected side to inhibit compensatory overactivity [7]. Such excessive activation may
disturb the interhemispheric balance, reinforce maladaptive patterns, and impede recovery
by hindering proper activation of the affected side [1]. By modulating the sensory input and
proprioceptive feedback, inhibitory KT may help regulate muscle tone and promote more
symmetrical neuromuscular control. Despite its potential, the use of inhibitory KT on the
unaffected side remains unexplored. Its rationale is grounded in the previously discussed
motor control principles, emphasizing bilateral facial muscle interdependence [1].

This case report describes the clinical progression of two idiopathic facial palsy patients
who received standard physiotherapy combined with inhibitory KT on the unaffected side,
highlighting changes in their facial function, symmetry, and psychosocial outcomes to
provide a comprehensive view of rehabilitation.

2. Materials and Methods

2.1. Study Design

This case report followed a prospective observational design and was conducted
in alignment with the CARE (CAse REport) guidelines to ensure the completeness and
transparency of clinical case reporting [9].

2.2. Clinical Cases

Two adult patients diagnosed with idiopathic facial palsy were evaluated and treated
at an outpatient neurorehabilitation clinic. Each patient participated in a structured physio-
therapy program over a four-month period, attending sessions three times per week, with
each lasting approximately 45 min.

Case 1 involved a 65-year-old retired, active female who presented with sudden-onset
right-sided facial paralysis, reporting that she woke up unable to close her right eye and
smile properly and experienced facial heaviness and tightness. Case 2 was a 48-year-old
male IT engineer with acute right-sided idiopathic facial palsy, who reported difficulty
closing his right eye, flattening of the nasolabial fold, and dribbling while drinking.

For both patients, there was no preceding trauma, infection, or identifiable cause.
Their medical histories were unremarkable, and neurological examinations confirmed
isolated peripheral facial nerve involvement, consistent with a diagnosis of idiopathic facial
palsy (Bell’s palsy). Both received corticosteroid therapy and underwent 54 (Case 1) and
52 (Case 2) physiotherapy sessions. MRIs were performed in both cases due to delayed
recovery, with no abnormal findings.

2.3. Assessment and Intervention Description

The patients were assessed at two time points, at session 13 (introduction KT) and
at the end of the intervention period, as their initial progress was limited. The functional
motor outcomes were evaluated using the Sunnybrook Facial Grading System (SFGS),
which provides a more nuanced and quantitative evaluation. It assesses three domains: the
resting facial symmetry, the symmetry of voluntary movement across five standard facial
expressions, and the presence and severity of synkinesis. The scores from each domain are
combined to yield a composite score ranging from 0 (complete paralysis) to 100 (normal
function), allowing for sensitive tracking of clinical progress over time [10].
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To assess the emotional and psychological impact of facial palsy, the Hospital Anxiety
and Depression Scale (HADS) was administered at session 13 and post-intervention. The
HADS is a validated 14-item self-report questionnaire designed to detect symptoms of
anxiety (HADS-A) and depression (HADS-D) in patients with physical health conditions.
Each subscale consists of 7 items, scored from 0 to 3, with total scores ranging from
0 to 21 per domain. Scores of 8 or above on either subscale are considered indicative of
clinically relevant levels of anxiety or depression. The HADS is widely used in rehabilitation
settings due to its sensitivity and its exclusion of somatic symptoms that might overlap
with those of physical illness [11].

In addition to these standardized tools, we used qualitative observations documented
by the treating therapist throughout the intervention period. These included notes on facial
muscle coordination, compensatory patterns, tolerance to kinesiotaping, and subjective
impressions of improvement [5].

The rehabilitation protocol included neuromuscular facilitation exercises aimed at en-
hancing voluntary muscle activation, proprioceptive stimulation using manual and tactile
inputs, and verbal biofeedback training to promote neuromuscular control and reduce synki-
nesis. The patients were also educated on facial muscle awareness, posture correction, and
relaxation techniques and were prescribed individualized home exercise programs [4,5].

In addition to standard care, KT was introduced as an adjunct therapy—starting in the
fifth week for Case 1 and the third week for Case 2—following clinical reassessment due
to delayed recovery. Using a low-tension inhibitory technique, with a stretch of 0 to 10%,
administered from the muscle’s insertion to its origin, elastic therapeutic tape was applied
to the unaffected hemiface. The KT application was based on the criterion of targeting
the hyperactive muscles identified during each session, which varied daily based on the
physiotherapist’s clinical assessment. These typically included the frontalis, zygomaticus
major and minor, and orbicularis oris muscles. The purpose of KT application was to reduce
the contralateral muscle hyperactivity on the unaffected side, aiming to promote functional
symmetry by minimizing compensatory movements. Taping was performed every two days
and maintained between sessions, with the patients instructed to keep the tape in place
continuously unless irritation occurred. Their skin integrity and comfort were monitored.

2.4. Ethical Considerations

This study was conducted in accordance with the principles of the Declaration of
Helsinki. Both participants provided written informed consent for participation and
publication of anonymized data.

3. Results

Both participants demonstrated notable improvements in their facial muscle strength,
dynamic symmetry, and psychosocial well-being over the course of the intervention. Im-
provements were observed both at rest and during voluntary facial movements, as mea-
sured by the SFGS and the HADS, as Figure 1 demonstrates.

Participant 1 showed a significant improvement in their SBFPS score, which increased
from 25 to 88, indicating better voluntary movement, resting tone, and reduced synkinesis
(see Figure 1a). Their HADS score decreased from 13 to 10, suggesting a mild reduction
in anxiety and depression symptoms. Participant 2 exhibited a similar pattern, with
their SBFPS score rising from 25 to 96, approaching full functional recovery, and a HADS
score reduction from 9 to 3, reflecting a substantial decrease in psychological distress (see
Figure 1b). Both participants also reported full functional recovery, with improved facial
control, less social self-consciousness, and greater ease in their daily interactions. These
reports were consistent with the physiotherapist’s observations of enhanced neuromuscular
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coordination, reduced compensatory activity, and improved facial symmetry. No adverse
effects were observed, and both patients completed the treatment protocol as planned.

(a) Case 1 (b) Case 2
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Figure 1. (a) Sunnybrook Facial Grading System (SBFPS) score and Hospital Anxiety and Depression
Scale (HADS) score for Case 1 at the beginning of the KT application (I) and at the end (F); (b) SBFPS
score and HADS score for Case 2 at the beginning of the application (I) and at the end (F).

4. Discussion

This case study provides preliminary evidence supporting the use of inhibitory KT as
a complementary therapy in the rehabilitation of idiopathic FP. Both participants demon-
strated improvements in their facial motor function and psychosocial well-being, with
enhanced muscle strength, facial symmetry, and a reduction in psychological distress. These
findings align with the current literature, which emphasizes the benefits of combining
standard physiotherapy with adjunct therapies like KT [7].

The psychosocial outcomes were notably improved, with both participants reporting
reduced anxiety and depression as measured by the HADS. This aligns with research suggest-
ing that FP can cause significant psychological distress due to an altered facial appearance
and difficulty in social interactions [2]. The reduction in the HADS scores reflects the positive
emotional impact of improved facial symmetry and voluntary control, supporting the notion
that rehabilitation of facial function contributes to better psychological well-being.

The innovative aspect of this case study was the inclusion of inhibitory KT on the
unaffected hemiface to address compensatory hyperactivity—a factor that often complicates
rehabilitation and hinders the long-term facial balance, particularly in cases of delayed
recovery [1]. While KT is commonly used to facilitate muscle activity on the affected side [7],
this approach aimed to modulate excessive activity on the unaffected side to promote more
balanced muscle engagement between both hemifaces and prevent complications such as
facial asymmetry and synkinesis development. Both participants showed a reduction in
compensatory movements, which likely contributed to the overall improvement in their
facial symmetry.

While our results are promising, several limitations must be acknowledged. First, this
study employed a single-case design with a small sample size of only two participants. The
absence of a control group limits our ability to attribute the observed improvements solely to
the KT intervention. Future research should include larger sample sizes and randomized
controlled trials to further evaluate the efficacy of KT in the rehabilitation of FP. Additionally,
while both participants reported subjective improvements in their function and emotional
well-being, more comprehensive psychosocial assessments, including qualitative interviews,
would provide deeper insights into the emotional impact of facial rehabilitation.
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5. Conclusions

These case reports highlight the potential benefits of adding inhibitory KT to standard
physiotherapy for the treatment of idiopathic facial palsy, showing improvements in facial
symmetry and psychological well-being. This novel approach warrants further investiga-
tion through randomized controlled trials to confirm its efficacy, determine the optimal
application parameters, and establish clinical guidelines for its use in facial rehabilitation.
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Abstract: This study assessed satisfaction with physiotherapy care for individuals with cys-
tic fibrosis across face-to-face, online, and blended formats at the National Association for
Cystic Fibrosis. Forty participants, including patients and legal representatives, reported
high satisfaction overall. Key strengths included respectful communication, involvement
in decision-making, scheduling flexibility, and therapist support. Face-to-face care received
the highest ratings, though privacy, understanding, and engagement were consistently
strong across all modalities. The results highlight the importance of patient-centred ap-
proaches and suggest that high-quality care can be delivered effectively across different
treatment formats, reinforcing satisfaction as a key indicator of healthcare quality and
effectiveness.

Keywords: cystic fibrosis; physiotherapy; satisfaction; treatment modalities

1. Introduction

Patient satisfaction is a key indicator of healthcare quality, influenced by emotional,
psychological, and personal factors, and plays a crucial role in assessing the potential and
effectiveness of treatment [1–3]. Cystic fibrosis (CF) is an autosomal rare recessive disorder
caused by mutations in the CF transmembrane conductance regulator gene, convention-
ally classified into six classes (I-VI) based on the resulting defect in protein synthesis or
function [4]. This chronic, life-limiting disease requires multidisciplinary care in which
physiotherapy plays a crucial role in maintaining lung function and slowing disease pro-
gression [5,6]. Care must be adaptable to each patient’s evolving needs (i.e., health status
and personal circumstances), especially for children and their families [7]. Traditionally,
face-to-face programmes have represented the standard approach to CF management [8].
This setting offers hands-on care, real-time adjustments, access to specialised equipment,
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multidisciplinary support between different health professionals, as well as immediate
referral for hospital admission [7–9]. However, the COVID-19 pandemic prompted a
rapid shift toward telemedicine, including online physiotherapy via video conferencing [8].
These online and hybrid modalities have improved accessibility—particularly for patients
in rural and remote areas—by reducing travel time and associated costs [9]. In addition to
this, remote exercise-based interventions offer flexibility, mitigate patient disinterest and
lack of motivation [10,11], and minimise the risk of respiratory pathogen transmission, a
critical concern for individuals with CF [8].

In Portugal, the National Association of Cystic Fibrosis (ANFQ) has supported indi-
viduals with CF since 1996 [12]. Since 2017, in collaboration with the Santa Maria Local
Health Unit, ANFQ has offered free physiotherapy for children aged 6 months to 18 years
in face-to-face, online, and blended formats. The selection of the most appropriate format
depends on each child’s individual needs, clinical condition, and geographical location.
The objective of this study was to assess the perceived satisfaction of individuals with CF
(aged 16 and older) and the legal representatives of younger patients (aged 15 and under)
regarding the physiotherapy services at ANFQ across three treatment settings.

2. Materials and Methods

2.1. Study Design, Data Collection, and Participants

This cross-sectional observational study involved individuals with CF or their le-
gal representatives regarding physiotherapy care from ANFQ. The total population of
ANFQ was included in this study. All 41 eligible individuals were contacted by phone,
with participation being voluntary, anonymous, and based on written informed consent.
Inclusion required current use of ANFQ physiotherapy services; those without consent,
with language barriers, or experiencing symptom exacerbation were excluded. Ethical
approval was obtained from the Egas Moniz Ethics Committee. Data were collected online
via Google Forms in May 2025 using the 43-item Patient Feedback Questionnaire (PFQ),
previously validated for use in Portugal [13,14].

2.2. Statistical Analysis

Descriptive statistics (mean and standard deviation) were used to summarise satisfac-
tion variables, while nominal and ordinal data were reported as percentages. To compare
the data from the three rehabilitation settings, a Kruskal–Wallis test was conducted on
Likert-scale items, as data did not follow a normal distribution. Statistical significance was
set at p < 0.05. All tests were performed using Jamovi 2.6.44.

3. Results and Discussion

3.1. Participants Characterisation

The sample consisted of 40 participants, including 5 individuals with CF and 35 legal
representatives. The mean age of individuals with CF was 19.2 years, while the legal
representatives—responsible for children with CF—had a mean age of 41.91 years. Most
respondents were female (n = 34). The sample was homogeneous in relation to the genotype,
including class II and IV mutations, with the majority being class II, which is reflected in
similar clinical manifestations. Treatment modalities included online (n = 14), face-to-face
(n = 13), and blended (n = 13) rehabilitation. Each physical therapy session lasted 60 min.
Participants in the blended and online modalities predominantly had treatment durations
of over 4 years (n = 8 and n = 6, respectively), while the face-to-face group showed a
more balanced distribution across all duration categories. Biweekly sessions were the most
frequent across all modalities (face-to-face (n = 7), online (n = 9), and blended (n = 11)),
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followed by weekly sessions. Monthly and occasional sessions were reported only in the
face-to-face and online groups.

3.2. Factors: Access to Care; Interpersonal Relationships; Active Participation

Most participants (n = 35) began physiotherapy within a month of their medical con-
sultation, and 90.0% reported being able to choose their physiotherapy session schedules at
ANFQ. This flexibility is essential for aligning physiotherapy with daily family routines, es-
pecially in paediatric care, and reflects strong support from physiotherapists toward patient
and family needs [6]. All (n = 40) reported highly positive interactions with their physio-
therapists, noting respectful communication, empathy, and attentiveness. Respondents
unanimously confirmed being addressed by their preferred name, having their concerns
and opinions listened to, and being treated with courtesy and sensitivity. In total, 97.5%
rejected any discomfort or roughness in their care and confirmed feeling encouraged to
express their preferences regarding treatment. Additionally, 95.0% reported full privacy
and a clear understanding of the language used. These findings align with the World
Confederation for Physiotherapy guidelines promoting holistic patient well-being [15].
Participants reported a high level of involvement in their physiotherapy care, with ample
opportunities to ask questions, share opinions, and engage in treatment decisions. In total,
97.5% were informed of treatment benefits and risks, while a majority received multiple
treatment options (73.7%) and were made aware of their right to refuse treatment (71.8%).
Communication remained effective throughout: all participants understood treatment
goals, most received feedback on progress (85.0%) and assessment results (97.5%) and were
given clear instructions for home exercises (92.5%) and equipment use (94.8%). Nearly all
also confirmed they were not asked to perform any unauthorised activities (97.5%). These
results underscore a strong patient-centred approach, with clear and detailed communica-
tion fostering greater satisfaction [5]—consistent with findings from Jahan et al. on the role
of effective communication in enhancing patient experience [16].

3.3. Satisfaction Level

This study revealed consistently high satisfaction with ANFQ’s physiotherapy ser-
vices and similar levels among the three groups. Legal representatives reported slightly
higher scores (4.94 ± 0.23) than individuals with CF (4.80 ± 0.40). Most participants felt
their expectations were met (legal representatives: 4.71 ± 0.85; CF patients: 4.80 ± 0.40)
and strongly disagreed with the idea that physiotherapy was a waste of time (legal rep-
resentatives: 4.91 ± 0.50; CF patients: 4.40 ± 1.20). These findings suggest a proactive
and motivated attitude, likely contributing to greater involvement in treatment plans
and, consequently, greater satisfaction. Additionally, meeting patient expectations plays a
crucial role in satisfaction, with user-reported satisfaction significantly increasing when
expectations are fulfilled [17]. Among modalities, 3-4 years of face-to-face care weekly
achieved the highest satisfaction level (5.00 ± 0.00), followed by blended (4.92 ± 0.27) and
online formats (4.86 ± 0.35).

Kruskal–Wallis did not show significant differences (p > 0.05) while comparing all
Likert-scale items from the three rehabilitation settings. Despite this, a descriptive anal-
ysis of the items revealed three key findings. Regarding privacy, satisfaction levels were
consistently high across all settings, with participants in the online group reporting the
highest average scores, indicating that remote participation did not compromise their
sense of privacy. Concerning communication, participants who had direct contact with
the physiotherapist—either in face-to-face or blended settings—reported slightly higher
average scores, suggesting that physical presence may enhance the perception of communi-
cation quality. Lastly, when it came to involvement in decision-making and the ability to
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express opinions during physiotherapy sessions, as well as being treated with courtesy and
respect, there were no notable differences between the settings, indicating that patients felt
equally engaged and heard regardless of how the sessions were delivered and reinforcing
the consistency of interpersonal interactions across modalities. These findings align with
the principles outlined by the World Confederation for Physical Therapy [15], particularly
regarding ethical principles, patient-centred care, communication, and respect.

4. Conclusions

High levels of satisfaction with physiotherapy services at ANFQ were found, both
among individuals with CF and their legal representatives, particularly in face-to-face
settings. Although important, these findings may not be generalisable to all individuals
with CF in Portugal. Moreover, as with most satisfaction voluntary surveys, there is a
possibility of response bias, where more satisfied users may have been more inclined to
participate. The absence of qualitative data also limits a deeper understanding of the
reasons behind the satisfaction ratings. Nonetheless, this study highlights the importance
of systematically assessing satisfaction to better understand patient experiences across
different treatment modalities, contributing to more responsive, equitable, and patient-
centred physiotherapy care.
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Abstract: The present study had the purpose of creating and studying the psychometric
properties of the Compassion Fatigue Scale (CFS) in a sample of 286 firefighters, 69% of
whom were males and 78% had previous exposure to a limit situation. All participants
were assessed after their informed consent through a protocol composed of a sociodemo-
graphic data section, the CFS and the Professional Quality of Life scale (ProQOL). The CFS
evidenced a two-dimensional structure, Compassion Fatigue and Compassion Satisfaction,
with Cronbach’s alphas superior to 0.90 and correlations in the expected direction with Pro-
QOL. Females showed higher levels of compassion fatigue than males, demonstrating that
CFS can be a reliable and valid self-report measure of compassion fatigue in firefighters.

Keywords: compassion fatigue; compassion satisfaction; firefighters; burnout; secondary
traumatic stress

1. Introduction

Burnout and, specifically, compassion fatigue, a distinct form of burnout that can occur
in persons regularly exposed to trauma and suffering (as is the case with hospital emergency
and pre-emergency professionals), is an emergent health topic, due to its medium- and
long-term impact on health. However, to the best of our knowledge, there is only one
measure of compassion fatigue, directed to the general population.

Compassion fatigue is a specific form of burnout that can arise in individuals, profes-
sionals or even informal caregivers, resulting from systematic exposure to the suffering of
others, which can lead to vicarious traumatization and cumulative burnout [1–3]. Thus,
compassion fatigue is more likely to occur in health professionals and the pre-hospital
emergency area, and in professionals in security, protection and social services, who are
increasingly exposed to risks related to the social determinants of health throughout de-
velopment. Literature reviews carried out in this area among health professionals have
shown that the determinants of compassion fatigue include individual, organizational
and ecosystem-related factors [4] and that, among the main consequences are its impact
on the quality of care provided on personal and family life [4,5] and on mental health [5].
Firefighters are one of the professions constantly exposed to extreme situations that can lead
to vicarious traumatization, as they are constantly called upon to intervene in situations
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of which they may have little or no knowledge and which require rapid and effective
decision-making [6]. Studies carried out with firefighters highlight the negative impact on
well-being caused by exposure to traumatic events and the greater likelihood of developing
compassion fatigue [7]. On the other hand, compassion satisfaction, that is, the positive
feeling of accomplishment and gratification that results from providing help to others
and its impact on other people’s lives, may constitute a protective factor that can buffer
compassion fatigue [8].

However, despite the relevance of the topic, there are still few studies conducted with
firefighters, highlighting the need to develop measures to assess this specific population.
The measure probably most widely used in this context is the ProQOL [9], a self-report
measure of professional quality of life which measures burnout, secondary traumatic stress
(compassion fatigue) and compassion satisfaction. In Portugal, to our knowledge, there is
only one measure adapted for this purpose in firefighters, the Compassion Fatigue-Short
Scale [10], which, in the original, was constructed to assess compassion fatigue in social
workers [11] but does not assess compassion satisfaction.

Thus, the main goal of the present study was to develop and study the preliminary
psychometric qualities of a compassion fatigue self-report in firefighters. It was expected
that the obtained dimensions would present adequate levels of reliability and validity.

2. Materials and Methods

2.1. Participants

Participants were included in this cross-sectional study if they were active firefighters
over 18, working in any region of the country.

2.2. Measures

The ProQOL is a self-report measure of compassion fatigue, composed of 30 items
which assess the frequency of each experience in the 30 days before the assessment in
a 5-point Likert scale (1, Never; 5, Very Frequently) in three dimensions: compassion
satisfaction (CS), burnout and secondary traumatic stress. The ProQOL presents adequate
psychometric properties, with Cronbach’s alphas superior to 0.71 [12]. The CFS was
developed within the scope of the present study, and the results of its psychometric
properties will be presented in the Results Section. The studied measure consisted of
28 items for which participants were asked to rate the frequency with which they usually
experienced the described in each item, according to a 5-point Likert scale (1, Never;
5, Always).

2.3. Procedures

An initial set of items was developed and reviewed to reflect a comprehensive set
of experiences across different categories of compassion fatigue. These items were first
analyzed for their face and content validity. The research protocol, composed of an informed
consent section, a sociodemographic section and both self-report measures, was then
subjected to validation, and a pilot study was carried out with the main goal of clarifying
potential language and response doubts and understanding the duration of the protocol
administration. After small revisions and institutional board approval, the protocol was
disseminated through different firefighters’ corporations all over the country, with a request
addressed to each commander to disseminate the study among the firefighters of their
corporation. The protocol was available online between May and October 2024 and had an
average filling time of 10 min.
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2.4. Statistical Procedures

Face and content validity were assessed through interrater agreement. The internal
structure of CFS was studied through exploratory factor analyses. Reliability was studied
through Cronbach’s alphas and intercorrelations, and concurrent validity was studied
through Pearson’s correlations. Comparisons between groups were studied through inde-
pendent Student’s t tests (assuming normality), and descriptive statistics were calculated
for CFS norms. A confidence level of 95% was considered for each of the analyses.

3. Results

3.1. Sociodemographic Characteristics of the Participants

A convenience sample composed of 286 volunteer and professional firefighters from
different corporations across the country was studied, which included 88 (31%) females
and 198 (69%) males, aged between 18 and 63 years old (M = 38.48, SD = 10.19). Most of
the participants reported working as firefighters for 8 to over 20 years (66.8%). Most of the
participants spent at least 12 years in school (96%), and more than half of the participants
were married or reported living with another person (53%). Also, 78% of the participants
reported being already exposed to limit situations, and more than half of the participants
reported working more than 35 h/week (53%).

3.2. Face and Content Validity of the Compassion Fatigue Scale

An initial pool of 35 items was developed and submitted to a panel of two non-experts
and two experts to assess their facial and content validity, respectively. Based on the
interrater agreement (IA) results, 7 of the 35 items were excluded due to ambiguity or
because they did not represent the dimensions of compassion fatigue that were intended
to be assessed (IA inferior to 49%), 17 of the items were included in the preliminary test
version (IA superior to 75%), and 11 of the items were subjected to reformulation (IA
between 50 and 74%). The final testing version was composed of 28 items.

3.3. Internal Structure of the Compassion Fatigue Scale

The internal structure of the 28 items of the CFS was studied through exploratory
factor analyses with principal axis factorization and Varimax rotation. Based on principal
components, the factorial solution was determined according to the following criteria:
KMO and Bartlet’s test (KMO = 0.91, χ2 (35) = 4574.49, p < 0.001), eigenvalues superior
to 1, explained variance superior to 50%, loadings superior to 0.40, ambiguity (difference
superior to 0.30 when loading on more than one factor) and scree plot.

Only one item was excluded, and the results of a scree test pointed to a structure
composed of two factors. A subsequent exploratory factor analysis was conducted with
the 27 retained items. The first factor, Compassion Fatigue (CF), was composed of 17 items
related to emotional, cognitive, physiological and social distress, and the second factor,
Compassion Satisfaction (CS), was composed of 11 items related to positive feelings about
the impact of work on other persons. Both factors explained about 48% of the total variance.

3.4. Reliability

Internal consistency values, Cronbach’s alphas, were equal to 0.91 (CF) and
0.93 (CS). Inter-item correlations varied from 0.12 to 0.77, and item-total correlations were
between 0.45 and 0.87. The intercorrelation between the two dimensions was equal to 0.18
(p = 0.002).
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3.5. Concurrent Validity

Positive moderate correlations were found between CFS-CF with ProQOL Burnout
(r = 0.36, p < 0.001) and Secondary Traumatic Stress (r = 0.63, p < 0.001). Positive moder-
ate correlations were also found between CFS-CS with ProQOL-CS (r = 0.61, p < 0.001).
A negative moderate correlation was obtained between CFS-CS and ProQOL Burnout
(r = −0.49, p = 0.001). CFS-CF was independent of ProQOL-CS (r = 0.007, p > 0.05), and
CFS-CS was independent of ProQOL Secondary Traumatic Stress (r = −0.04, p > 0.05).

3.6. Comparisons Between Groups

Comparisons between groups were carried out through t tests for independent
samples. Significant sex differences were found for compassion fatigue, t (284) = 3.49,
p = 0.0005. Female firefighters reported higher levels of compassion fatigue (M = 46.9,
SD = 10.3) compared to male firefighters (M = 42.9, SD = 5.3). No significant sex differences
were found for compassion satisfaction t (284) = 1.44, p = 0.151. Also, no significant group
differences were found in compassion fatigue, t (284) = −0.29, p = 0.77, and compassion
satisfaction, t (284) = −1.17, p = 0.24, when comparing firefighters who reported already
being exposed to a limit situation with firefighters not exposed to a limit situation.

3.7. Norms

The resulting norms in the present sample are presented in Table 1.

Table 1. CFS norms.

N M SD Range P25 P50 P75 Sk K

Compassion fatigue 286 43.69 10.57 17–82 36 43 50 0.50 0.74
Compassion satisfaction 286 41.99 10.00 10–50 39 44 47 −1.70 3.74

Note. Sk = Skewness; K = Kurtosis.

4. Discussion

The present study had the main goal of developing and studying the preliminary
psychometric qualities of the CFS in firefighters. As expected, the obtained dimensions re-
vealed adequate reliability and validity. The internal structure was adequate, and although
there were some differences (compassion fatigue and burnout seem to be understood as
different components on the same dimension), it seems to reflect the theoretical model [2,3]
on which it was based. Correlations with the ProQOL and sex differences were also in
the expected direction and according to the literature [10,13]. Despite the importance
of the results, the present study has limitations, related to the sample (not random) and
study nature (cross-sectional). Future studies are needed to replicate the invariance of
the structure and assess its temporal stability. Although exploratory, the results are of
most relevance for theory and professional practice. Interventions aimed at preventing
compassion fatigue should promote self-care, the identification and recognition of its early
manifestations and communication (horizontal and vertical) and support. Also, there is a
need for systematic monitoring of these interventions to identify the mental health impact
of CF and to provide targeted, timely and appropriate resources for its prevention.

5. Conclusions

The obtained results demonstrated that CFS can be a reliable and valid self-report
measure of compassion fatigue in firefighters, and results highlight the relevance of the in-
clusion of sociodemographic variables in the interventions designed to prevent compassion
fatigue in vulnerable populations.
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Abstract: Big wave surfing, a high-risk sport involving rides on waves over 30 feet tall,
exposes athletes to intense physical demands, particularly during wipeouts requiring ex-
tended breath-holding (apnea). Despite its growing popularity and professional status,
the ventilatory profile of these elite athletes remains underexplored. This study is the first
to examine the respiratory characteristics of Big Wave Surfers (BWS), focusing on lung
function, respiratory muscle strength, and potential ventilatory adaptations or compro-
mises. Findings suggest that BWS exhibit enhanced respiratory capacity, likely from apnea
training and glossopharyngeal breathing, but also show signs of small airway obstruction,
warranting further investigation and preventive health strategies.

Keywords: surfing; big waves; apnea; pulmonary function; respiratory muscles

1. Introduction

Big wave surfing is an extreme surfing discipline, defined by riding waves exceeding
30 feet (approximately 9 m) in height [1]. In big wave surfing, the physical demands
escalate significantly, particularly during wipeouts, where athletes may be forced to hold
their breath (apnea) for extended periods while subjected to strong underwater turbulence
and pressure. To perform at an elite level, surfers must possess a combination of muscu-
lar endurance, upper-body strength, anaerobic power, and exceptional cardiorespiratory
fitness [2]. Unlike most land-based athletes, surfers—especially in big wave surfing—are of-
ten submerged, exposed to cold water, and subjected to repeated apnea episodes. Therefore,
it is plausible that their respiratory system adapts and presents superior lung capacities
in ways similar to swimmers [3,4] or free divers [5,6]. Moreover, similarly to free-divers,
before an apnea, Big Wave Surfers (BWS) also utilize Glossopharyngeal breathing (GPB)
(or “frog breathing”) as a strategy to pack more air into their lungs after a deep breath, in
order to increase their total lung capacity between 0.5 and 3 L [7,8], and increase residual
lung volume and intra-thoracic pressure [9]. However, the long-term consequences of this
technique are not yet entirely clear, and some risks associated with its continued practice
(e.g., barotrauma; pulmonary hypertension) have been reported [4].

This study aims to examine the respiratory adaptations associated with big wave
surfing and whether the physical stressors inherent to the sport lead to functional or
structural pulmonary changes.

2. Materials and Methods

This is a cross-sectional, exploratory epidemiological study. The sample was composed
of 17 professional big wave surfing athletes (18–52 years old), selected through convenience
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sampling. Inclusion criteria required individuals to have competed in at least one official
national or international BWS competition. Exclusion criteria included having a current
infection, chest discomfort, a history of serious pulmonary disease or thoracic injury such
as rib fractures, or any musculoskeletal or pulmonary injury in the six months prior to
the study. To minimize potential fatigue-related bias, all data were collected before any
physical activity or surf sessions. Participant characterization was achieved through a
structured questionnaire that gathered demographic information and details about their
surfing practice. Anthropometric variables included height and body mass, which were
measured using calibrated portable equipment. Pulmonary function in a forced maneuver
was evaluated using a portable spirometer (MIR SPIROLAB II, MIR slr, Rome, Italy)
following the guideline recommendations [10]. Respiratory muscle strength was assessed
by measuring maximal inspiratory pressure (MIP) and maximal expiratory pressure (MEP),
using a MicroRPM (Vyaire Medical GmbH, Höchberg, Germany) pressure manometer.
Participants were seated and used a nasal clip during testing. For MIP, subjects performed
a slow and complete exhalation followed by a strong, rapid inhalation for at least 1.5 s.
For MEP, after a maximal slow inhalation, they exhaled forcefully and quickly. Each of
these measures was repeated 3 times with a minimum 1 min rest between trials, and
tests were conducted in a temperature-controlled environment between 18◦ and 22 ◦C.
For the statistical analysis the normality was assessed by the Kolmogorov–Smirnov test.
Paired t-tests were applied to compare actual and predicted values for both spirometry
and respiratory pressures. Multiple linear regression was used to identify significant
correlations between variables such as age, years of surfing experience, and years of big
wave surfing with pulmonary function measures. A significance level of p < 0.05 was
adopted. All statistical analyses were performed using Microsoft Excel and IBM SPSS
Statistics version 27.0.

3. Results

The 17 BWS athletes were male individuals (n = 14; 82.35%), with an average age
of 33 ± 8.50 years. Their average surfing experience was 24.59 ± 7.53 years, and big
wave surfing experience ranged from “less than 5 years” (n = 3; 17.64%), “6 to 7 years”
(n = 4; 23.52%), to “more than 9 years” (n = 10; 58.82%). It is also evident that this sample is
highly representative of the global elite, as all participants had competed in at least one big
wave surfing competition, with 7 of them (41.17%) having participated more than seven
times. Furthermore, the majority (n = 15; 82.35%) had already received BWS awards or
award-nominations. Table 1 shows the average values of the ventilatory parameters of
BWS, as well as the predicted values. For muscle strength, analyzed by MIP and MEP, it is
possible to verify in Table 2 that all values, despite being higher in relation to the predicted
values, do not present a statistically significant difference, except for MIP in male BWS. No
other statistically significant relationships were found between lung function parameters
and variables such as age or years of practice (surfing and/or big wave surfing).

Table 1. Spirometry ventilatory parameters of Big Wave Surfers—mean and predicted values.

Variables Scores
Predicted

Scores
Predicted
Scores (%)

p

FVC (L) 6.28 ± 1.42 4.68 ± 0.69 134.29 ± 21.92 <0.001 **
FEV1 (L) 4.73 ± 0.85 3.92 ± 0.56 120.94 ± 15.63 <0.001 **

FEV1/FVC (%) 76.19 ± 6.17 81.51 ± 1.43 93.47 ± 7.34 <0.001 **
PEF (L/s) 10.54 ± 2.26 9.10 ± 1.17 115.71 ± 18.53 0.002 *

FEF25–75% (L/s) 4.21 ± 0.77 4.55 ± 0.48 93.00 ± 16.95 0.044 *
Abbreviations: FVC: Forced Vital Capacity; FEV1: Forced Expiratory Volume in the first second; PEF: Peak
Expiratory Flow; FEF25–75%: Average Forced Expiratory Flow; * p < 0.05; ** p < 0.001.
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Table 2. Maximum respiratory pressures (MRP) of Big Wave Surfers.

Variables Score Predicted Score p

MIP (cmH2O)♂ (n = 14)♀ (n = 3)

138.35 ± 29.03
143.36 ± 25.72

114 ± 36.71

n.a.
106.85 ± 3.77
86.85 ± 2.88

n.a.
<0.001 *

0.178
MEP (cmH2O)♂ (n = 14)♀ (n = 3)

143.88 ± 27.89
149.57 ± 23.69
117.33 ± 35.92

n.a.
147.38 ± 7.63
101.18 ± 4.06

n.a.
0.372
0.276

Abbreviations: MIP: maximum inspiratory pressure; MEP: maximum expiratory pressure; ♂: male; ♀: female;
* p < 0.001; n.a.: not applicable.

4. Discussion

There is increasing evidence that aquatic athletes—including swimmers, water polo
players, and apnea divers—consistently show superior pulmonary function when com-
pared to athletes from non-aquatic sports such as football or basketball [11,12]. Their lungs
can withstand greater transpulmonary volumes and pressures than the average population,
likely due to a combination of genetic predisposition and structural adaptations resulting
from repeated pulmonary distension [8,12]. However, it is known that although water polo
players exhibited elevated FEV1 and FVC values, their FEV1/FVC ratio was lower, possibly
indicating either reduced ventilatory efficiency or greater functional residual capacity [12].
Likewise, spirometric findings in BWS reveal a mean FEV1/FVC ratio of 76.19 ± 6.17%,
bordering on the threshold for obstructive impairment. In addition, reduced FEF25–75%

values were found in 64.7% of BWS, suggesting potential small airway impairment, as
observed in individuals performing lung packing or repeated glossopharyngeal insuf-
flation (GPB) [13]. Big Wave Surfers also demonstrated significantly elevated maximal
inspiratory (MIP = 138.35 ± 29.03 cmH2O) and expiratory (MEP = 143.88 ± 27.89 cmH2O)
pressures when compared to untrained individuals (MIP = 115.29 ± 24.98 cmH2O;
MEP = 118.33 ± 23.5 cmH2O) [12] and apnea divers (MIP = 131.30 ± 24.98 cmH2O;
MEP = 132 ± 30.01 cmH2O) [5]. This is probably due to the fact that apnea training
causes an increase in respiratory workload, since the hydrostatic forces to which the in-
dividual is subjected compress and deform the thorax, requiring the inspiratory muscles
to counteract these forces, which leads to deeper inspirations and longer respiratory cy-
cles. Apnea training causes an increase in respiratory workload, since the hydrostatic
forces to which the individual is subjected compress and deform the thorax, requiring
the inspiratory muscles to counteract these forces. This leads to deeper inspirations and
longer respiratory cycles [14]. As for GPB, besides being an important training strategy to
deal with hypoxic stress during apnea [15], it can lead to respiratory muscle dysfunction
due to strenuous training and continuous demand on the respiratory muscles [4] and
to a significant reduction in the elastic component of the lungs [7]. Given the repetitive
and forceful nature of apnea during wipeouts, and the significant compressive forces
experienced underwater, BWS may be at risk for chronic pulmonary changes. Therefore,
further longitudinal studies are warranted to evaluate potential health risks, including
obstructive lung disease, impaired diffusion capacity, and pulmonary hypertension, like
those documented in divers [16]. Apnea training and accumulated years of exposure likely
benefit BWS by inducing physiological adaptations that reduce CO2 sensitivity and delay
involuntary respiratory muscle contractions during breath-holding, thereby improving
hypoxia tolerance. On the other hand, repeated apnea episodes and associated techniques
like GPB may alter thoracic shape and the respiratory muscle mechanics, paralleling adap-
tations observed in chronic obstructive pulmonary disease. This ventilatory pattern may
predispose BWS to decreased pulmonary compliance and increase the risk of barotrauma,
pneumomediastinum, and chronic pulmonary dysfunction.
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As an unstudied population, this research provides the first insights into the respi-
ratory profile of BWS, addressing spirometric characterization and the identification of
functional adaptations.

5. Conclusions

The athletes assessed exhibit enhanced respiratory function when compared to the
general population, sharing several physiological features with swimmers and apnea
divers, such as increased ventilatory capacity (FVC, PEF, MIP, and MEP). However, their
FEV1/FVC ratio hovers around 70%, which may signal potential obstructive airway condi-
tions, requiring further investigation.
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Abstract: Clear orthodontic aligners, primarily composed of thermoplastic polymers, are
increasingly popular but susceptible to degradation through thermal, chemical, and me-
chanical stress. This preliminary pilot study assessed the release of microplastics from two
commercial aligner brands under simulated oral conditions. Aligners were exposed to daily
cycles of Coca-Cola® or artificial saliva, with mechanical agitation replicating masticatory
friction. Fourier-transform infrared spectroscopy confirmed microplastic release in both
environments, with a notably higher particle count after Coca-Cola® exposure. These
findings indicate the potential health and environmental risks linked to acidic beverage
consumption during orthodontic treatment. Further comprehensive studies are required to
validate and expand upon these results.

Keywords: microplastics; clear orthodontic aligners; Coca-Cola®; FTIR spectroscopy

1. Introduction

Since the introduction of clear thermoplastic orthodontic aligners by Invisalign® in
1997, their use has grown substantially due to their aesthetic and functional advantages.
As removable devices, clear orthodontic aligners (COAs) require strict patient compliance
to ensure effective treatment outcomes. Typically, each aligner is worn for approximately
seven days, although a 14-day protocol may be necessary for complex tooth movements
(e.g., torque, inclination, and rotation) [1]. After this period, the aligner is replaced by a
new one. This sequence continues until the orthodontic treatment is completed. Aligners
should be worn for 20–22 h per day [1], and manufacturers recommend their removal
during the consumption of any food or beverages other than water and for oral hygiene
procedures. Nevertheless, many patients do not adhere strictly to these guidelines, often
consuming beverages or even food while wearing the aligners [2].

During use, aligners are exposed to the oral environment, which is characterised by
fluctuating temperature and pH, as well as mechanical, thermal, and enzymatic challenges.
These factors can compromise the structural integrity of the aligner material. Inappropri-
ate behaviours, such as consuming acidic beverages like Coca-Cola® or fruit juices, can
accelerate material degradation [3]. Previous studies have reported morphological changes
in aligners after clinical use, including biofilm accumulation, microcracks, and abrasions,
which may facilitate the release of microplastic particles [4,5].
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Commercial aligners differ in material composition, thickness, and clinical protocols,
with each brand utilising specific thermoplastic polymers such as polyurethane (PU),
polyethylene terephthalate (PET), polyethylene glycol terephthalate (PETG), and polyvinyl
chloride (PVC). The toxicity of plastics varies with polymer type and particle size, with
smaller particles generally exhibiting higher toxicity. Microplastics (MPs), defined as
particles smaller than 5 mm, and nanoplastics (NPs), smaller than 100 nm [6], have been
detected in various human tissues and fluids. The European Food Safety Authority has
reported that MPs/NPs smaller than 150 μm may cross the intestinal epithelium [7] and
have been detected in various human tissues and fluids [8]. Existing studies suggest that
the biopersistence of MPs leads to a range of immune responses including inflammation,
genotoxicity, oxidative stress, apoptosis, and necrosis [8]. Given the potential for aligners to
contribute to microplastic exposure, particularly when used inappropriately, it is essential
to conduct further research to clarify the extent and significance of this phenomenon. This
pilot study aimed to assess whether the consumption of beverages such as Coca-Cola®

promotes the release of MPs by COAs compared to the results already published when
only artificial saliva was used [5].

2. Materials and Methods

The experimental protocol used in this study was adapted from Quinzi et al. [5]. In
total, 12 pairs of COAs (n = 24) were acquired from two different brands, Dentsply Sirona
(Group A, n = 12) and Invisalign (Group B, n = 12), from different patients and not clinically
used. Each group of samples was subjected to a seven-day in vitro protocol designed to
simulate oral conditions. Aligners were immersed for 5 h/day in either regular Coca-Cola®

(pH 2.5) or artificial saliva (pH 6.8) [9] and stirred to simulate the physiological friction
produced by patient tooth movement. Following this period, the immersion medium was
replaced with fresh artificial saliva, and the samples were maintained at 37 ◦C without
stirring for the remaining 19 h/day. This cycle was repeated daily for seven days. All
solutions in contact with each group of samples, including rinsing water, were collected
and vacuum-filtered through 1.6 μm membranes. The retained particles were examined
under a stereomicroscope and characterised by Fourier-transform infrared spectroscopy
(FTIR) by contact. All FTIR spectra were obtained in the range of 4000 to 400 cm−1, and
31 scans were performed per analysis. The spectra of the collected particles were compared
with those of the original aligner materials to confirm the identity of the polymers.

3. Results

Both aligner brands released microplastic particles under the tested conditions, and
the stereomicroscope images of some are shown in Figure 1. The number of particles
released was visibly higher following exposure to Coca-Cola® compared to artificial saliva.
The FTIR spectra of the as-received aligners (Figure 2, blue lines) showed the characteristic
peaks for the presence of polyethylene terephthalate (PET) for the Dentsply Sirona COA,
Group A; polyurethane, PU, for the Invisalign COA, Group B. FTIR analysis of the particles
collected after filtration (Figure 2, dark lines) and comparison of the spectra obtained with
the original COA (by correlation percentages) confirmed the presence of microplastics. No
evidence of extraneous contamination was detected. The amount of MP released in the test
with Coca-Cola® was always higher than in the control with artificial saliva. These results
should be interpreted with caution due to the limited sample size.
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(a) (b) (c) (d)

Figure 1. Stereomicroscope images of some particles obtained after filtration: Group A tested
with (a) artificial saliva and with (b) Coca-Cola; Group B tested with (c) artificial saliva and with
(d) Coca-Cola.

Figure 2. Comparison between the FTIR spectra of the as-received COA (in blue) with the character-
istic molecular bands and the FTIR spectra of the representative collected microparticles detached
from the aligners (dark lines). The percentage value in brackets refers to the correlation with the
original COA. AS, artificial saliva; CC, Coca-Cola.

4. Discussion

The acidic environment produced by Coca-Cola® appears to accelerate the degra-
dation of thermoplastic polymers used in orthodontic aligners. Repeated acid exposure,
combined with mechanical friction, likely increases material fatigue and surface erosion,
promoting microplastic release. These findings, although based on a small sample and
in vitro simulation, raise concerns considering the growing evidence that microplastics can
cross epithelial barriers, accumulate in tissues, and elicit cellular stress responses. Chronic
exposure has been linked to endocrine disruption and altered immune responses, which
may have systemic implications, particularly for younger patients undergoing prolonged
orthodontic treatment. As a pilot study, these results reinforce existing recommendations
discouraging the consumption of acidic beverages while wearing aligners and underscore
the importance of further research.
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5. Conclusions

This pilot study demonstrates that artificial saliva alone can induce microplastic release
from orthodontic aligners, with Coca-Cola® exposure significantly increasing this effect.
The results highlight the potential influence of patient behaviour on material stability
and microplastic exposure. Further comprehensive studies are essential to confirm these
findings, determine their clinical relevance, and guide evidence-based recommendations
for orthodontic practice.
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Abstract: Institutionalized psychiatric patients on chronic psychotropic medication are
prone to xerostomia due to reduced salivary flow. This study evaluated the effectiveness
of a topical sialogogue gel (Xeros Dentaid®) in relieving drug-induced dry mouth in 81
residents at the Lisbon Psychiatric Hospital Centre (C.H.P.L.). Over 15 days, unstimulated
and stimulated salivary flow rates, pH, and buffer capacity were measured before and
after application. Results showed a significant increase in salivary flow (p < 0.001) and
improved subjective symptoms. Topical sialogogues may represent an accessible and
effective strategy for managing xerostomia in this vulnerable population.

Keywords: psychotic disorders; hyposialia; xerostomia

1. Introduction

Xerostomia, the subjective sensation of oral dryness, is a common adverse effect
of chronic pharmacotherapy, particularly among institutionalized psychiatric patients
receiving antipsychotics and anticholinergic agents [1]. The reduction in salivary flow,
known as hyposialia, has been shown to impair essential oral functions such as lubrication,
antimicrobial defense and remineralization, which can increase the risk of caries, mucosal
infections, and reduced quality of life [2]. This population is especially vulnerable due to
polypharmacy and limited access to preventive dental care [1]. Topical sialogogues present
a promising therapeutic alternative by virtue of their capacity to locally stimulate salivary
flow with minimal systemic side effects. Nevertheless, the clinical evidence supporting their
use in this specific context remains limited [3,4]. The objective of this study is to evaluate
the effectiveness of a topical sialogogue gel in improving salivary flow and relieving
symptoms of xerostomia (dry mouth) in long-term residents of the Lisbon Psychiatric
Hospital Centre (C.H.P.L.). The findings of this study will contribute to the development
strategies to improve oral health in individuals with complex medical conditions and high
social vulnerability.

2. Materials and Methods

A cross-sectional, correlational study was conducted from March to June 2023 over a
period of four months at the Lisbon Psychiatric Hospital Centre (C.H.P.L.), involving three
closed psychiatric inpatient wards (18, 21B, and Forensic ward). The study was approved
by the Scientific and Pedagogical Committee and the Ethics Committee of the C.H.P.L., as
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well as by the hospital’s Executive Board (approval number: 1197). All participants were
informed of the study objectives and procedures and provided written informed consent,
in accordance with the Declaration of Helsinki and national legislation.

A total of 81 institutionalized patients with chronic psychiatric conditions who met
the inclusion criteria and voluntarily agreed to participate were enrolled. The inclusion
criteria comprised the following: (1) age ≥ 18 years; (2) permanent inpatient status at
C.H.P.L.; (3) both sexes; and (4) capacity to understand and sign informed consent. Salivary
flow was assessed using sialometry at baseline (T0) and after 15 days (T1). A subsequent
investigation involved the implementation of a questionnaire regarding sociodemographic
variables and the Summated Xerostomia Inventory—Portuguese short version (SXI-PL). The
unstimulated salivary flow rate (USFR) was measured via passive drooling; the stimulated
salivary flow rate (SSFR) was collected by chewing a 1g sterile paraffin tablet. Buffer
capacity and pH were evaluated using Saliva Check-buffer® kits. Hyposialia was defined
as USFR < 0.1 mL/min and/or SSFR < 0.7 mL/min. Participants received topical appli-
cation of Xeros Dentaid Gel® (betaine 1%, aloe vera 0.05%, xylitol 10%, sodium fluoride
0.0033%), administered by trained nurses two times a day, after oral hygiene and before
main meals, for 15 consecutive days. The application covered teeth, gingivae, and oral
floor without rinsing, ensuring optimal overnight hydration. Data were analyzed using
IBM SPSS Statistics® v.28.

3. Results

A total of 81 institutionalized psychiatric patients participated in the study, with
a mean age of 47.83 ± 15.39 years. Most participants were male (81.5%, n = 66), with
only 18.5% (n = 15) identifying as female. The frequency distributions of psychiatric
patients were as follows: schizophrenia and schizotypal and delusional disorders, 59.2%
(48); epilepsy, 21% (17); and neurotic, stress-related, and somatoform disorders, 16 (19.8%).
The majority of patients in the study were medicated with antipsychotics (98.8% (80)) and
antiepileptics (55.6% (45)), followed by anxiolytics (72.8% (59)), antidepressants (43.2% (35)),
and hypnotics/sedatives (28.4% (23)).

3.1. Salivary Flow Rates—Before and After Treatment

The unstimulated salivary flow rate (USFR) at baseline (T0) ranged from 0 to 3 mL/min,
with a mean of 0.43 ± 0.47 mL/min. The stimulated salivary flow rate (SSFR) at T0
ranged from 0 to 3 mL/min, with a mean of 0.53 ± 0.58 mL/min. Fifteen days after
topical sialogogue application (T1), USFR increased to 0.72 ± 0.54 mL/min and SSFR to
0.69 ± 0.68 mL/min. The mean increases of 0.28 mL/min in USFR and 0.15 mL/min in
SSFR were statistically significant (p < 0.001), suggesting clear improvement in salivary
function following treatment.

3.2. Prevalence of Xerostomia/Hyposialia

At baseline (T0), 13 patients (16%) were classified as having hyposialia (USFR < 0.1 mL/min
and/or SSFR < 0.7 mL/min), while 68 (84%) presented normal salivary flow (Table 1). After
15 days of treatment (T1), the prevalence of xerostomia dropped to 7.4% (n = 6), while
92.6% (n = 75) exhibited normal salivary flow (Table 2). Fisher’s Exact Test confirmed
a statistically significant difference in xerostomia prevalence before and after treatment
(p < 0.001), demonstrating the efficacy of the topical sialogogue in reducing drug-induced
xerostomia among psychiatric inpatients (Figure 1).
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Table 1. Distribution of the frequency among salivary flow conditions (T0).

Salivary Flow Status at
Baseline (T0)

Absolute Frequency (n) Relative Frequency (%)

Normal 68 84%
Hyposialia/Xerostomia 13 16%

Table 2. Distribution of the frequency among salivary flow conditions (T1).

Salivary Flow Status
After Treatment (T1)

Absolute Frequency (n) Relative Frequency (%)

Normal 75 92.6%
Hyposialia/Xerostomia 6 7.4%

Figure 1. Distribution of xerostomia prevalence before and after treatment.

3.3. Salivary pH and Buffer Capacity

Although a significant increase in salivary pH was observed post-intervention
(Tables 3 and 4), no significant alterations were noted in buffer capacity. These findings
suggest that while the sialogogue improves hydration and flow, it does not modify the
intrinsic buffering properties of saliva.

Table 3. Descriptive analysis of salivary pH assessment at baseline (T0).

pH (T0) Absolute Frequency (n) Relative Frequency (%)

5–5.8 54 66.3%
6–6.6 17 21.3%

6.8–7.8 10 12.4%

Table 4. Descriptive analysis of salivary pH after treatment (T1).

pH (T1) Absolute Frequency (n) Relative Frequency (%)

5–5.8 44 55%
6–6.6 21 25%

6.8–7.8 16 20%

3.4. SXI-PL

The SXI-PL questionnaire revealed total scores ranging from 5 to 15, with a mean of
7.16 ± 2.46. A strong positive correlation was observed between total SXI-PL scores and re-
sponses to the standard dry mouth question (p < 0.001), confirming the internal consistency
and validity of the instrument. The most frequently reported symptom was “My lips feel
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dry” (mean = 1.50 ± 0.65), indicating it as the most impactful in participants’ perception of
xerostomia (Table 5). Over half of the sample (53.1%) reported experiencing dry mouth,
and these individuals had higher SXI-PL scores (mean = 8.84 ± 2.28), suggesting greater
symptom severity. A statistically significant association (p > 0.05) was observed between
antidepressant use and the presence of xerostomia, suggesting a potential contributory role
of this pharmacological group in salivary flow reduction.

Table 5. Distribution of mean scores of Summated Xerostomia Inventory (SXI-PL).

SXI-PL Mean SD

My mouth feels dry when eating a meal 1.47 0.65
My mouth feels dry 1.47 0.85

I have difficulty in eating dry foods 1.36 0.57
I have difficulty swallowing certain foods 1.36 0.59

My lips feel dry 1.50 0.65
Total 7.16 2.46

4. Discussion

This study demonstrated significant improvement in both unstimulated and stimulated
salivary flow rates following the application of a topical sialogogue over a 15-day period in
institutionalized psychiatric patients. The mean increase in USFR and in SSFR was statistically
significant (p < 0.001), aligning with the findings of Gómez-Moreno et al. (2013), Marín et al.
(2021), and Niklander et al. (2018), who reported similar benefits from topical agents [3–5].
The prevalence of xerostomia and hyposialia decreased from 16% at baseline to 7.4% post-
treatment, suggesting that even short-term use of a topical sialogogue may effectively reduce
symptoms. These results reinforce evidence from Dalodom et al. (2016), although their
study applied the intervention for a longer period (1 month), indicating that treatment
duration may influence therapeutic outcomes [6]. The SXI-PL results showed a mean score
of 7.16 ± 2.46. The item “my lips feel dry” had the highest impact (1.50 ± 0.65), indicating
greater perceived severity. This finding aligns with that of Farsi (2007), who identified dry
lips as the most common symptom of oral dryness, reported by 37.5% of participants [7].
Salivary pH showed a significant shift towards normal physiological values, indicating a less
acidic oral environment after treatment. However, no substantial change was observed in
buffer capacity, diverging from some previous studies. This difference may be attributed to
the relatively short duration of the current intervention. It is evident that no adverse events
were reported by the patients. Following the administration of the treatment, no clinically
significant alterations were identified, and no adverse events were documented.

5. Conclusions

This study’s limitations include a convenience sample, limited follow-up, and indirect
administration of the gel by nursing staff. Nonetheless, the significant improvements
observed highlight the potential role of topical sialogogues in xerostomia management
for vulnerable populations. Future research should aim for longer-term evaluations, the
integration of patient-reported outcomes, and broader population samples to consolidate
these preliminary findings and guide clinical protocols in psychiatric settings.
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Abstract: Laser technology is becoming an essential part of endodontic practice due to its
clear clinical advantages. A cross-sectional survey of 501 participants found that, although
awareness remains limited, the results suggest that patients are willing to trust and accept
laser-based treatments when recommended by dentists. In addition to the benefits of
improved precision, reduced discomfort and superior disinfection, the use of lasers also
promotes a sense of safety and confidence. These findings emphasise the importance of
improving public understanding of, and support for, the integration of laser technology
into modern dental care, since patient acceptance is essential for wider implementation.

Keywords: laser; endodontic treatment; clinical acceptance; dentistry

1. Introduction

The primary objectives of endodontic therapy are the eradication of bacteria and the
elimination of microbial biofilms within the root canal system [1]. Achieving effective
disinfection remains a significant clinical challenge, particularly in complex anatomical
areas where conventional instrumentation and irrigation may be insufficient [2]. In this
context, laser-activated irrigation has emerged as a promising adjunctive technique [3],
specifically designed to enhance the penetration and efficacy of irrigating solutions during
root canal treatment [4,5].

Laser-assisted protocols have been shown to improve clinical outcomes by increasing
the antimicrobial effect [6], facilitating the removal of the smear layer [7], and promoting
more effective cleaning of intricately shaped canals [8]. Depending on the laser type and set-
tings used, additional benefits may include stimulation of tissue healing and regeneration,
thereby contributing to long-term treatment success [6]. Moreover, the application of laser
technology in endodontics may reduce postoperative discomfort [9,10] and shorten treat-
ment time, offering both clinicians and patients a more predictable and efficient therapeutic
approach [5].

Given its capacity to access areas that are often unreachable by traditional methods
and its potential to significantly enhance disinfection protocols [11], the integration of
lasers into routine endodontic practice warrants careful consideration [12]. However,
despite these potential benefits, the perceptions, awareness, and emotional responses of
patients regarding laser use in endodontic treatment remain underexplored. Understanding
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patients’ receptiveness to such innovations is essential for guiding clinical decision-making
and improving the overall patient experience.

2. Materials and Methods

This study was conducted among 503 individuals, of whom only 501 responses were
considered valid, as 2 participants did not complete the questionnaire. Inclusion criteria
comprised patients residing in the Lisbon district who had previously attended at least
one dental appointment, while dental practitioners were excluded from participation.
The anonymous questionnaire aimed to assess patients’ knowledge, perceptions, and
understanding of the implications of laser use in endodontics, as well as to evaluate their
receptiveness to such treatment and the emotions it evokes. Data collection was carried out
via Google Forms between January and May 2025.

3. Results and Discussion

A total of 503 individuals participated in the study, of which 501 responses were
deemed valid; 2 were excluded due to incomplete questionnaire submissions. The most
common age group among respondents was 20–30 years, followed by the 40–50-year age
group. With regard to gender distribution, 52.1% of participants identified as male and
47.7% as female, while 0.2% preferred not to disclose their gender (Figure 1).

Figure 1. Gender distribution of the study participants: 52.1% identified as male, 47.7% as female,
and 0.2% preferred not to disclose their gender.

Overall, 61.4% of respondents were aware that lasers can be utilised in medical/dental
procedures. Additionally, 66.6% reported having undergone at least one endodontic
treatment in the past. However, a substantial majority, 95.8%, had never received any form
of dental treatment involving the use of laser technology.

Participants were also asked how they would react upon learning that their dental
treatment would involve the use of a laser. The majority, 62.1%, stated that they would feel
confident in their dentist, while 30.3% reported feeling curious, 4.0% enthusiastic, and 2.4%
expressed doubt but would still accept the treatment. Only 1.2% indicated that they would
feel apprehensive (Figure 2).

When questioned about their response if a dentist specifically recommended the use
of lasers in endodontic therapy, 51.3% stated they would accept the treatment without
hesitation, whereas 46.9% would agree but would prefer to receive further explanation
beforehand and 1.8% would look for a second opinion (Figure 3).
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Figure 2. Participants’ emotional responses to the prospect of undergoing dental treatment involving
laser technology. The majority (62.1%) reported confidence, followed by curiosity (30.3%), enthusiasm
(4.0%), doubt (2.4%), and apprehension (1.2%).

Figure 3. Willingness of participants to accept laser-assisted endodontic treatment if recommended
by a dentist. Over half (51.3%) would accept without hesitation, while 46.9% would accept after
receiving further explanation, and 1.8% would seek a second opinion.

The findings of this study suggest several important conclusions regarding patients’
awareness, previous exposure, and receptiveness to the use of laser technology in endodon-
tic procedures. Although a substantial proportion of participants, 61.4%, reported being
aware that lasers can be utilised in dental treatments, the vast majority, 95.8%, indicated that
they had never undergone any dental procedure involving the use of laser technology. This
discrepancy highlights a limited clinical application or visibility of laser-based treatments
within the surveyed population, despite moderate general awareness.

Notably, patients demonstrated a predominantly positive attitude towards the poten-
tial use of lasers in their own dental care. When asked how they would react if informed that
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their treatment would involve laser technology, most respondents expressed confidence in
their dentist, 62.1%, or curiosity, 30.3%, or enthusiasm, 4%. Only a small minority reported
doubt, 2.4%, or apprehension, 1.2%. These findings suggest a high level of receptiveness to
laser-assisted treatments, provided that patients are informed and trust their clinician.

Furthermore, when presented with a hypothetical recommendation by their dentist
to use a laser in endodontic therapy, 51.3% of participants stated they would accept the
treatment without hesitation, while 46.9% would agree but expressed a desire for further ex-
planation. This underscores the critical role of effective patient–practitioner communication,
particularly when introducing technologies that may be unfamiliar to the general public.

4. Conclusions

Laser technology is increasingly becoming a part of contemporary clinical dental
practice, and the results of this study suggest that patients generally welcome its integration.

Although direct experience with laser-assisted procedures remains limited among
the population surveyed, the overall attitude was markedly positive. Most respondents
expressed either trust in their dentist or curiosity when presented with the idea of laser
use in endodontics, with only a very small proportion indicating doubt or apprehension.
Furthermore, over half of the participants would accept laser treatment without hesitation
if recommended by their dentist, while nearly all others would accept it with additional
explanation—highlighting the key role of communication in facilitating acceptance of
new technologies.

These findings underscore the potential of laser technology not only as a clinical tool
but also as a means of enhancing the patient experience. In fact, the use of advanced
technology appears to instill greater confidence in patients regarding the treatments they
receive, reinforcing the perception of competence and innovation in dental care. As such,
its broader implementation may contribute to increased patient satisfaction and perceived
quality of care. Future research should focus on identifying barriers to its routine use in
dental practice, as well as evaluating long-term clinical outcomes and patient-reported
experiences associated with laser-based endodontic treatments.
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Abstract: Burning Mouth Syndrome (BMS) presents diagnostic and therapeutic challenges
due to its unclear etiology and complex symptomatology. This study, part of a doctoral
research project, explores diagnostic delay, triggering factors, and psychotropic medication
use in BMS patients. By retrospectively analyzing 300 clinical records, the study offers
insight into patterns of diagnosis and treatment, with a focus on differences related to age
and sex. The findings contribute to a better understanding of BMS and emphasize the need
for timely diagnosis, particularly in older adults, to improve patient outcomes.

Keywords: Burning Mouth Syndrome; diagnostic delay; psychotropic medication

1. Introduction

Burning Mouth Syndrome (BMS) is a chronic orofacial pain condition characterized
by a persistent or recurrent burning sensation of the oral mucosa, occurring in the absence
of clinically evident lesions or laboratory abnormalities [1]. The condition predominantly
affects women, particularly during peri- and postmenopausal periods, and is frequently
accompanied by xerostomia, dysgeusia, and paraesthetic symptoms [2]. BMS significantly
impairs quality of life, contributing to psychological distress, functional limitations, and
social isolation [3].

Despite increased clinical awareness, BMS remains a diagnostic challenge. The diagno-
sis is fundamentally one of exclusion, necessitating the elimination of local, systemic, and
psychological factors [4]. This complexity contributes to a notable diagnostic delay, with
reported averages ranging from one to three years in various populations [5–7]. During
this period, patients often seek multiple appointments with different doctors, undergo
unnecessary investigations, and receive inappropriate treatments, which can exacerbate
psychological and physical distress [5].

The etiology of BMS is multifactorial, with contributions from peripheral and central
neuropathic mechanisms, hormonal fluctuations, and psychosocial factors [1,4]. Psychiatric
comorbidities such as anxiety and depression are frequently reported, and the empirical
prescription of psychotropic medications is common in clinical management [4]. Stress is
also frequently identified as a precipitating or aggravating factor [6]. Emerging evidence
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suggests that age, education level, and previous psychiatric history may be predictive of
longer diagnostic delays [7].

Given the significant burden of BMS and the implications of diagnostic delay on
treatment outcomes, this study aims to characterize diagnostic delays and associated
clinical features—including psychotropic drug use and patient-reported triggers—within a
Portuguese cohort. This work forms part of a broader doctoral research project.

2. Materials and Methods

A retrospective analysis was conducted using clinical records from 300 patients diag-
nosed with primary BMS at the Integrated Oral Medicine Clinic (CIMO) in Lisbon. Inclusion
criteria included a diagnosis of primary BMS based on the International Classification of
Orofacial Pain (ICOP) criteria [1], age ≥18 years, and complete clinical documentation.
Patients with secondary BMS due to local or systemic causes were excluded.

Data collected included sex, age at diagnosis, diagnostic delay (defined as the time
from symptom onset to definitive diagnosis), use of psychotropic medications, and self-
reported triggering factors. When available, the number of prior appointments and previ-
ous diagnoses was also recorded.

Descriptive statistics were used to summarize demographic and clinical characteristics.
Associations between variables were assessed using chi-square tests, t-tests, and analysis of
variance (ANOVA). A significance threshold of p < 0.05 was adopted for inferential analyses.

3. Results and Discussion

Among the 300 patients, 82.0% were female. The mean age at diagnosis was 60.3 years
for women and 56.6 years for men; this difference was not statistically significant (p = 0.075).
The overall prevalence of psychotropic drug use was 33.7%, with a significantly higher
prevalence among women (42.7%), compared to men (17.8%; p = 0.002)—Table 1.

Table 1. Comparison of psychotropic drug use (p < 0.05) and mean age at diagnosis (p > 0.05) in male
and female patients.

Female Male

Psychotropic drugs (%) 42.7 17.8
Mean of age at diagnosis (years) 60.3 56.6

Stress was the most commonly reported trigger (21.3%)—Figure 1. The mean age at
diagnosis—Figure 2—was significantly higher in patients taking psychotropic medications
(62.9 years) compared to those not medicated (58.9 years; p = 0.009).

Age was inversely associated with diagnostic delay: younger patients were more
likely to receive an earlier diagnosis (p = 0.021).

Also, of the 300 patients, 42.31% had a diagnostic delay of under a year and a half (≤0.5 Y).
However, most of them had a diagnostic delay of up to 5 years (0.5 to 5 Y)—Figure 3.

The findings of this preliminary study align with international literature, highlighting
a considerable delay in the diagnosis of BMS and frequent misdiagnoses along the diag-
nostic pathway [5–7]. This delay remains a significant clinical challenge, as BMS presents
with non-specific symptoms that overlap with other oral and systemic conditions [3]. A
lack of training and awareness among general physicians and dentists, coupled with the
exclusion-based nature of the diagnosis, contributes to diagnostic uncertainty and de-
lays [4]. Additionally, psychotropic medications are commonly prescribed to manage the
psychological burden or as part of empirical treatment, although their use often precedes a
definitive diagnosis.
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Figure 1. Predominance of different triggering factors in patients with BMS (%).

Figure 2. Relationship between age at diagnosis and diagnostic delay (p < 0.05).

Figure 3. Diagnostic delay in patients with BMS (%).

Our findings further support the association between older age, psychotropic drug
use, and prolonged diagnostic delay, in line with other international reports [7]. The data
also suggest that younger patients may be more rapidly diagnosed, potentially due to
more proactive help-seeking behavior or a higher index of suspicion among clinicians for
atypical pain syndromes in younger populations.

Diagnostic delay in BMS not only impacts timely management but is also associated
with worsened psychological outcomes and reduced responsiveness to interventions [3].
Patients often express dissatisfaction with their healthcare experiences, reflecting a gap
in the delivery of integrated, patient-centered care [5]. Improving diagnostic timelines
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requires increased education and awareness among healthcare providers, particularly
in primary and dental care settings. Early identification protocols and interdisciplinary
referral pathways are critical. Patient education and psychological support should also be
integrated into routine care for individuals with BMS [6].

4. Conclusions

This study confirms a significant diagnostic delay in Portuguese patients with BMS,
particularly among older individuals and those using psychotropic medications. These
findings underscore the importance of timely recognition and the need for targeted educa-
tional strategies among healthcare professionals. A multidisciplinary approach involving
dental, medical, and mental health practitioners is essential to improve outcomes, reduce
diagnostic delay, and enhance the quality of life for individuals living with BMS.
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Abstract: Accurate cancer prognosis remains a major challenge, as single gene expression
biomarkers often lack clinical reliability, and most ML approaches fail even when consid-
ering large gene panels. In this study, we used a novel AutoML framework (O2Pmgen)
benchmarked with a well-established framework (TPOT) on TCGA transcriptomic data for
breast, lung, and renal cancers to identify small gene panels predictive of patient survival.
From 58 EMT-related genes, we found models based on panels of 6–10 genes that outper-
formed single-marker models and ML models that considered the 58 EMT genes, with
performance gains up to 21%. Further, the generated models achieved good predictive
power with AUCs of 71–83%. Our results demonstrated that affordable and efficient prog-
nostic tools using small, biologically relevant gene sets can provide better risk stratification
in clinical oncology.
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1. Introduction

Cancer remains one of the leading causes of death globally, with over 10 million
deaths recorded annually. While advances in diagnostics and treatment have improved
outcomes for many patients, accurately predicting cancer progression and survival remains
a significant challenge [1,2]. Current prognostic tools often rely on clinical staging and
single-gene biomarkers, frequently lacking the sensitivity, specificity, and predictive power
required to guide personalised treatment decisions [3,4]. Prognostic failure can lead to
inappropriate therapeutic strategies, delayed interventions, and overall poorer clinical
outcomes. In particular, the molecular heterogeneity of tumours is often underrepresented
in standard models, limiting their ability to stratify patients effectively by risk [1]. As the
field of precision oncology evolves, there is a growing need for robust, cost-effective prog-
nostic tools that can integrate molecular data to enhance clinical decision-making. Recent
developments in transcriptomic profiling and artificial intelligence (AI) have opened new
avenues for improving cancer prognosis [5–7]. Machine learning and AutoML technologies,
when applied to gene expression data, offer a scalable means of identifying complex molec-
ular signatures that are predictive of patient outcomes [8,9]. However, models resulting
from such ML frameworks are often considered as “black boxes” and therefore applied to
large gene panels to generate highly accurate models [1,10]. This constrains their clinical
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application, making them expensive and less practical for routine use. In this study, we
aim to address these challenges by applying a new AutoML algorithm, O2Pmgen, through
the Digital Phenomics platform in an attempt to identify small, biologically meaningful
gene panels capable of predicting cancer survival. Using transcriptomic data from The
Cancer Genome Atlas (TCGA), we focused on breast, lung, and renal cancers, selecting
gene candidates involved in epithelial-to-mesenchymal transition (EMT), a key process
in metastasis [11,12].

2. Materials and Methods

Transcriptomic datasets were derived from The Cancer Genome Atlas (TCGA), focus-
ing on primary tumour biopsies from patients with breast (BRCA), lung (LUAD, LUSC),
and renal (KICH, KIRC, KIRP) cancers. Transcriptomic data were pre-normalised and
obtained as FPKM (fragments per kilobase of transcripts per million mapped reads) ex-
pression values from the 2021 Human Protein Atlas transcriptomic profiles [4,13]. On
these datasets, a subset of 58 genes was selected based on their roles in epithelial-to-
mesenchymal transition (EMT), a hallmark of cancer progression as previously described
in [5]. Publicly available data associated with transcriptomics datasets were downloaded
from https://www.proteinatlas.org/ (accessed on 10 May 2025). Binarised prognostic
outcomes (good/poor) were under the assumption that patients surviving over five years
post-diagnosis were labelled as having a good prognosis, while those deceased within
two years were classified as poor prognosis, as previously described in [14]. Final datasets
consisted of 239 BRCA (40 poor, 199 good), 325 lung (231 poor, 94 good), and 318 renal
cancer cases (108 poor, 210 good). All curated datasets were uploaded and made available
via the Digital Phenomics platform UIv0.24 (https://digitalphenomics.com, accessed on
10 May 2025).

Three AutoML tools were employed in the same 58-selected genes cancer transcrip-
tomics datasets to develop binary classifiers for prognosis inference: BMfinder, TPOT, and
O2Pmgen. BMfinder software (v1.0) was applied for the generation of classifiers based on
single-gene abundance thresholds. For each gene, optimal cutoff values were computed to
maximise classifier sensitivity across the prognosis classes. The tool applies directionality
of the decision rule (above or below the cutoff) depending on whether gene expression
was elevated or reduced in poor-prognosis cases. TPOT (Tree-Based Pipeline Optimisation
Tool, v0.12.0) was applied using a genetic programming framework to evolve optimal
ML pipelines [8] For each dataset, TPOT performed 100 evolutionary generations with a
population of 50 models, using 5-fold cross-validation and ROC-AUC as the optimisation
criterion. Model generation using TPOT and BMfinder was executed on a 16-core VPS envi-
ronment running custom Python 3.8 scripts. O2Pmgen (v1.1) was executed via the Digital
Phenomics platform [14]. This proprietary AI-driven AutoML tool uses an evolution-
inspired multi-objective optimisation algorithm to identify optimal combinations of gene
expression patterns [14]. The algorithm was constrained to train on <50% of the dataset,
retaining the remainder for testing. Models incorporated both directionality (up/down
regulation) and binary presence logic of multiple biomarkers on a scoring function, as
previously described in [14].

Classifier performance was assessed using Receiver Operating Characteristic Area
Under the Curve (ROC-AUC), sensitivity, and specificity metrics computed using the soft-
ware tool ROCplot version 1.0 [14]. Optimal sensitivity (True Positive Rate) and specificity
(True Negative Rate) were computed using ROCplot on the entire dataset to ensure an
accurate and deterministic calculation of model performance metrics without requiring
confidence intervals.
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3. Results

Using autoML approaches, we obtained a bespoke predictive model for the prognosis
of each cancer type. NFKB2, PTK2 and TGFB1 genes were identified as single bespoke pre-
dictive biomarkers for breast, lung and renal cancers, respectively. Bespoke combinations
of 10 biomarkers that maximise the predictive capacity were identified for breast cancer and
combinations of 6 biomarkers for the remaining cancer types (Figure 1). Breast, lung, and
renal cancer types exhibited distinct gene expression patterns and shared only two genes
(ILK and EGF) between different cancer types. Interestingly, none of the identified single
bespoke biomarkers were present in the bespoke combinations.

Figure 1. Predicted single biomarkers and combinations of biomarkers identified for breast, lung
and renal cancers. Gene names are indicated on the x-axis, and the normalised degree of variation
between cancer survival medians and controls is represented on the y-axis. BCM1, LCM1 and RCM1
indicate the predictive combination of biomarkers for breast, lung and renal cancers, respectively.
BCM2, LCM2 and RCM2 indicate the single predictive biomarkers for breast, lung and renal cancers,
respectively. Gene downregulations in expression are depicted by negative numbers represented by
a blue gradient scale, and up-regulations by positive numbers in a red gradient scale. Null values in
white represent that the gene was not identified as a predictive biomarker.

Performance evaluation of the generated predictive models (Table 1) showed sub-
stantial improvement of performance metrics (AUC, sensitivity and specificity) of models
composed of combinations of biomarkers (O2Pmgen-derived) in comparison with the
single biomarker approach (BMfinder-derived). Models derived by autoML using all
genes (TPOT-derived) showed equivalent improvements on sensitivity but only mild
improvements on the AUC and specificity.

Table 1. Performance of the models generated using different ML approaches.

Cancer Type Model Software tool AUC Sensitivity Specificity

Breast
BCM1 O2Pmgen v1.1 83% 95% 63%
BCM2 BMfinder v1.0 62% 84% 42%
BCM3 TPOT v0.12.0 65% 95% 40%

Lung
LCM1 O2Pmgen v1.1 75% 81% 61%
LCM2 BMfinder v1.0 60% 71% 40%
LCM3 TPOT v0.12.0 63% 79% 50%

Renal
RCM1 O2Pmgen v1.1 71% 81% 60%
RCM2 BMfinder v1.0 62% 73% 41%
RCM3 TPOT v0.12.0 68% 82% 63%
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4. Discussion

The results of this study underscore the potential of AI-driven approaches for identi-
fying bespoke predictive models and clinically relevant biomarkers. Notably, we demon-
strated that employing advanced modelling strategies such as O2Pmgen, which iteratively
searches, evaluates, and selects optimal biomarker combinations, can lead to substantial
gains in predictive performance. Across the three cancer types analysed, this approach
yielded up to a 21% increase in AUC compared with both a widely used AutoML frame-
work (TPOT) and the best-performing single-biomarker classifier.

The obtained sensitivities and specificities suggest that O2Pmgen tends to generate
models with higher specificity than traditional approaches, explaining the observed gains
in predictive power. These models consistently showed improved specificity relative to
baseline models, often without a corresponding loss in sensitivity. The algorithm tends to
prioritise specificity, potentially reducing false positive rates. In clinical contexts, this may
be advantageous where the goal is to minimise overtreatment or unnecessary follow-up
of patients incorrectly identified as high risk. However, such specificity could lead to
under-identification of true positive cases, which may be unacceptable in settings where
early detection is critical. The clinical appropriateness of this trade-off depends on the
intended application and patient population.

Importantly, the predictive models generated by O2Pmgen were based on compact
and biologically interpretable gene panels, offering a valuable opportunity for developing
cost-effective and practical prognostic tools to support clinical decision-making in oncology.
Furthermore, the selected gene combinations exhibited distinct patterns of upregulation
and downregulation of signalling components specific to each cancer type, suggesting the
presence of tumour-specific molecular signatures associated with favourable prognosis.

Interestingly, the expression patterns identified align with transcriptomic and sig-
nalling features characteristic of mesenchymal-like cancer cells, while being incompatible
with highly invasive or metastable hybrid phenotypes [11,15]. These findings support the
hypothesis that the gene panels discovered through our AI-guided approach reflect stable,
less aggressive tumour states and correlate with improved clinical outcomes.

Although the models showed promising performance, limitations should be acknowl-
edged. These include reliance on retrospective TCGA data without independent valida-
tion, potential bias from unbalanced datasets (notably in breast cancer), and restriction to
58 genes, which may limit broader model optimisation. Thus, results should be interpreted
cautiously and viewed primarily as a qualitative comparison across AutoML approaches.

5. Conclusions

This work demonstrates that autoML strategies for developing models based on
finding optimal combinations of small gene sets can outperform the predictive power of
larger, less practical panels. The findings highlight the potential for affordable, scalable,
and clinically applicable prognostic tools that support personalised oncology and improved
patient management. As next steps, we aim to extend this approach by exploring the full
transcriptomic space to identify improved gene set combinations. Additionally, external
validation using independent datasets will be pursued to strengthen the clinical relevance
and generalisability of the models.
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Abstract: This study evaluated parental satisfaction with nursing care in a pediatric emer-
gency department short-stay unit. Using the Citizen Satisfaction with Nursing Care Scale,
205 parents of hospitalized children participated in a descriptive, cross-sectional study.
Results showed consistently high satisfaction, regardless of parental sociodemographic
characteristics. While parents of newborns and employed parents showed slightly higher
satisfaction, differences were not statistically significant. These trends suggest areas for fur-
ther qualitative research to better understand parental expectations. The findings highlight
the importance of ongoing evaluation and structured feedback to maintain high-quality,
responsive nursing care in pediatric emergency settings.

Keywords: parental satisfaction; hospitals; pediatric; nursing care; child; hospitalized

1. Introduction

Customer satisfaction is a key indicator of healthcare quality, reflecting the extent to
which services meet patient and family expectations [1]. Within hospital settings, satisfac-
tion with nursing care plays a pivotal role in shaping overall satisfaction with the hospital
experience, representing the most influential dimension [2]. High levels of satisfaction
are closely associated with improved adherence to treatment and care plans, as well as
increased likelihood of patients and families recommending or returning to the healthcare
facility—making satisfaction a valuable metric for assessing care quality [3]. In the context
of nursing care, satisfaction is defined as “a personal opinion that compares perceived
needs, expectations of care and experiences of care received in the professional, personal
and environmental domains” [4] (p. 28). To capture this multifaceted concept, a variety of
validated measurement instruments have been developed and are well-documented in the
literature [5]. During a child’s hospital stay, parents—especially mothers—are typically the
primary companions and serve as key respondents in satisfaction assessments [6,7]. While
parental satisfaction is relevant across all pediatric care settings, including emergency,
inpatient, and intensive care units, studies in the national context—particularly within
pediatric emergency services remain scarce.

Given this gap, the present study aims to evaluate parental satisfaction with nurs-
ing care provided to children admitted to short-stay units in the pediatric emergency
department (PED). By identifying how parents perceive nursing care in this specific setting,
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the study seeks to contribute to the evidence base and support future improvements in
clinical practice.

2. Materials and Methods

2.1. Study Design

This is a cross-sectional, descriptive and observational study with a quantitative ap-
proach. We adhere to the reporting guidelines of the Enhancing Quality and Transparency
of Health Research (EQUATOR) network. More specifically, we followed the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) checklist. The study
was registered on 30 March 2022 at Open Science Framework (https://osf.io/mabgv/
accessed on 7 May 2025).

2.2. Setting and Participants

The study was applied in a PED at a regional public hospital in Portugal. The PED
includes two areas: an external area for initial assessment and care, and an internal short-
stay inpatient unit (SSIU), where children remain under observation for up to 48 h. In this
setting, each child is continuously accompanied by a caregiver, typically the mother. Data
were collected over six months (June to December 2023) from parents or caregivers at the
time of discharge. Inclusion criteria were being the primary companion during the child’s
stay in the SSIU, sufficient proficiency in written and spoken Portuguese, and informed
consent to participate.

2.3. Variables and Measurement

Independent variables included socio-demographic variables regarding the children
(sex, age, triage wristband color, length of stay) and the carer (sex, age, educational level,
employment status-employed/unemployed—and occupational class according to the
National Classification of Occupations). Dependent variables included satisfaction with
nursing care measured through an instrument entitled Citizen Satisfaction with Nursing
Care Scale. This scale was originally designed to be applied in primary care setting;
however, it has already been adapted and validated to be applied to parents of hospitalized
children [8]. It includes two subscales: Nursing Care Experiences ([NCE] 28 items rated on
a seven-item Likert scale) and Opinions on Nursing Care ([ONC] 19 items rated on a five-
item Likert scale). To test reliability, we assessed internal consistency through Cronbach’s
alpha coefficients and obtained values of 0.979 and 0.980, respectively.

2.4. Study Size and Bias

A convenience sampling method was used. While this approach facilitated access
to participants, it may introduce selection bias and limit generalizability. To minimize
researcher bias, the team was divided: one subgroup administered the data collection, while
another conducted the statistical analysis. This separation aimed to enhance objectivity
and reduce the influence of researcher expectations on data interpretation.

2.5. Quantitative Variables and Statistical Methods

The data were organized and analyzed using IBM SPSS Statistics® for Windows (v.
29.0; IBM Corp., New York, NY, USA). Descriptive statistics were used to summarize
categorical variables as frequencies and percentages and continuous variables as mean
and standard deviation. For inferential analysis, the assumption of normal distribution
was assessed using the Kolmogorov–Smirnov test, and the homogeneity of variances was
verified using Levene’s test. Subsequently, statistical analyses were conducted using Stu-
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dent’s t-test and one-way analysis of variance (ANOVA). A p-value ≤ 0.05 was considered
statistically significant.

3. Results and Discussion

A total of 205 parents participated in this study. Most of the children were male,
younger in age, and admitted in urgent situations—findings consistent with the existing
literature [9]. Most parents were female, aged ≥ 30, and employed. Overall, they reported
high satisfaction with nursing care. Interestingly, no statistically significant associations
were found between satisfaction levels and parental sociodemographic characteristics as
shown in Table 1. This suggests that satisfaction with nursing care in the PED setting may
be more closely linked to the nature of the interaction and the quality of care rather than
individual or cultural variables. Previous literature supports this conclusion, emphasizing
that parental satisfaction is strongly associated with interpersonal communication, timely
interventions, and perceived competence of nursing staff rather than socio-demographic
factors [10].

Table 1. Participant socio-demographic characteristics and average results from scale application.

Socio-Demographic Characteristics n %

NCS
(1–7)

ONC
(1–5)

M SD p M SD p

Children sex
Male 105 52.5 6.5 0.54

0.871
4.5 0.58

0.851
Female 95 57.5 6.5 0.60 4.6 0.63

Children age

Newborn 8 4 6.7 0.44

0.657

4.8 0.35

0.450

Infant 62 31 6.4 0.57 4.4 0.66

Toddler 28 14 6.5 0.48 4.5 0.50

Preschool 19 9.5 6.4 0.77 4.5 0.62

School age 35 17.5 6.6 0.54 4.7 0.65

Adolescent 48 24 6.5 0.57 4.6 0.59

Wristband
color

assigned in
the PED

Blue 1 0.6 6.4

0.98

4.0

0.936

Green 28 16.1 6.4 0.61 4.5 0.64

Yellow 46 26.4 6.4 0.61 4.5 0.56

Orange 90 51.7 6.5 0.54 4.5 0.66

Red 9 5.2 6.4 0.57 4.6 0.58

Length of
hospital stay

(hours)

≤12 h 49 25.9 6.5 0.55

0.731

4.5 0.64

0.74613–24 h 102 54 6.5 0.55 4.5 0.61

≥25 h 38 20.1 6.4 0.65 4.6 0.55

Sex of carer
Male 32 16.2 6.5 0.48

0.821
4.5 0.59

0.898
Female 166 83.8 6.5 0.55 4.6 0.60

Carer age
(years)

≤29 years 40 20.1 6.5 0.56

0.908

4.4 0.69

0.207
30–39 years 92 46.2 6.5 0.52 4.6 0.53

40–49 years 53 26.6 6.4 0.64 4.5 0.68

≥50 years 14 7 6.5 0.59 4.7 0.47
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Table 1. Cont.

Socio-Demographic Characteristics n %

NCS
(1–7)

ONC
(1–5)

M SD p M SD p

Carer’s
education

(years)

Up to 6 years 12 6.9 6.3 0.58

0.161

4.7 0.44

0.029
7–9 years 36 20.6 6.3 0.72 4.3 0.73

10–12 years 84 48 6.5 0.52 4.6 0.51

Higher education 43 24.6 6.5 0.45 4.6 0.58

Employment
status

Employed 160 83.3 6.5 0.49
0.096

4.6 0.54
0.301

Unemployed 32 16.7 6.3 0.70 4.5 0.67

Socio-
Professional

Classes

Professions in the Armed Forces 3 1.9 6.5 0.37

0.171

4.7 0.26

0.688

Representatives of executive bodies,
directors and managers 3 1.9 6.9 0.09 5.0 0.06

Specialists in intellectual and
scientific activities 49 30.8 6.6 0.43 4.6 0.58

Technicians and mid-level professions 24 15.1 6.6 0.47 4.5 0.57

Administrative staff 15 9.4 6.6 0.36 4.7 0.33

Personal service, security and sales workers 36 22.6 6.6 0.43 4.7 0.55

Skilled agricultural, fishing and
forestry workers 1 0.6 6.7 4.9 0.6

Skilled construction workers and craftsmen 3 1.9 6.4 0.52 4.3 1.9

Plant and machine operators and
assembly workers 4 2.5 6.7 0.39 4.5 2.5

Unqualified workers 21 13.2 6.2 0.79 4.4 13.2

Although no statistically significant associations were found between satisfaction
scores and parental sociodemographic characteristics, an observable pattern emerged—
particularly among parents of newborns, who reported the highest satisfaction levels on
both the NCS and ONC scales. While these findings must be interpreted with caution due
to the lack of statistical significance, the consistency of the pattern suggests a potential
relationship that warrants further investigation. Such exploratory findings, although not
conclusive, may help to generate hypotheses for future studies with greater statistical
power or complementary methodologies. The heightened sensitivity and emotional needs
of parents during early age might influence their perception of care. This finding aligns
with a study by Kwiatosz-Muc et al. [11], who reported that the age of the hospitalized
child did not significantly affect parental satisfaction, but that parents of younger children,
particularly infants, often express heightened emotional responses and gratitude for at-
tentive nursing care. Although the difference was not statistically significant, employed
parents reported higher satisfaction levels compared to unemployed parents. This finding
suggests that employment status may influence perceptions of nursing care quality. Em-
ployed parents might value efficiency, clear communication, and structured care processes
more due to their limited availability and work responsibilities. This aligns with previous
studies indicating that socioeconomic and professional status can shape expectations and
satisfaction with healthcare services [12]. Qualitative approaches could provide deeper
insight into how employment status affects parental satisfaction. From a clinical perspec-
tive, the consistently high satisfaction scores are encouraging and reflect positively on the
PED nursing staff. Nonetheless, the lack of statistically significant differentiation across
groups might also suggest a ceiling effect of the measurement instrument or a homogenous
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sample in terms of healthcare satisfaction. Future research could benefit from using mixed
methods approaches to capture more nuanced parental experiences and identify subtle
areas for improvement.

4. Conclusions

The findings revealed high levels of parental satisfaction with nursing care in the
PED short-stay unit, regardless of sociodemographic background, indicating a generally
positive perception of care quality. Although no statistically significant differences were
observed, certain non-significant patterns—such as higher satisfaction among employed
parents and those of newborns—may point to areas of interest for future research. These
exploratory observations should be interpreted with caution, but they may help guide the
design of studies with larger samples or different methodological approaches. Incorpo-
rating structured feedback mechanisms into routine care could further support ongoing
improvements in the quality of pediatric emergency nursing.
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