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Background: The population is aging and many primary care providers report
gaps in managing complex geriatric conditions. This study aims to evaluate
the effectiveness of a six-hour training program delivered by geriatricians in
improving family physicians’ knowledge and understanding of geriatric
syndromes.

Methods: The study included 22 participants who attended an “Older Patient
Care and Seek Course” held during an international family physicians
congress. The course consisted of six hours of in-person, interactive
presentations on the major geriatric syndromes. Prior to the training,
participants completed an 18-item pre-test assessing their knowledge in areas
such as preventive care, polypharmacy, pressure injuries, malnutrition, and
cognitive impairment. Following the training, the same test was administered
as a post-test to evaluate changes in knowledge. Each item was scored as
one point.

Results: Of the participants, 86.4% were women, with a median age of 30 years
(range: 27-40). Additionally, 54.5% were family medicine specialists, and the
remainder were family medicine residents. The median duration of post-
graduate clinical experience was 5 years (range: 2-17). In terms of test results,
the mean pre-test score was 9.00 +1.74, which significantly increased to
1459+ 1.89 on the post-test. The difference between pre- and post-test
scores was statistically significant (p < 0.01).

Conclusions: Education plays a critical role in recognizing and effectively
addressing the needs of the geriatric population within primary healthcare
settings. Implementing structured, interactive, comprehensive postgraduate
CME programs led by geriatricians is an effective strategy to promote
awareness and improve identification of geriatric syndromes among primary
care specialists.

KEYWORDS
continuing education, continuing education evaluation, continuing medical education,
general practitioners, geriatric medicine curriculum, geriatrics, healthcare education,
primary care
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1 Introduction

The global demographic shift toward an aging population
poses challenges for healthcare systems worldwide. By 2050, the
proportion of individuals aged 60 and older is expected to
double, reaching nearly 2.1 billion, with the most rapid growth
occurring in low- and middle-income countries (1). This
demographic transition makes it essential to have a primary care
workforce proficient in geriatric medicine, capable of managing
complex age-related conditions such as multimorbidity,
malnutrition, frailty, cognitive impairment, and polypharmacy.
However, studies consistently reveal significant gaps in geriatric
knowledge and skills among family physicians, underscoring the
urgent need for geriatric medicine training during family
medicine residency programs and enhanced continuing medical
education (CME) in this field (2). While the Accreditation
for Graduate Medical Education (ACGME) has

established core geriatric competencies for internal and family

Councils

medicine residents, similar standards for practicing family
physicians are implemented inconsistently. Expanding geriatric
CME for practicing family physicians, in partnership with
geriatricians, is essential to bridge gaps in elderly care (3).

CME is crucial for the lifelong learning process of family
physicians, allowing them to update their knowledge, refine
clinical skills, improve decision-making, and adapt to evolving
best practices in patient care. Professionally organized CME
programs are vital to ensure that family physicians maintain
high standards of practice, particularly in geriatrics, where
specialized expertise is required for managing age-related
comorbidities, polypharmacy, malnutrition, dementia, and
preventive measures (4). Research shows that effective CME not
only enhances medical knowledge but also improves diagnostic
accuracy, reduces inappropriate prescribing, and enhances
patient-centered communication (5).

There is a concern about the number of geriatricians or patient
access in many countries (6). Given the shortage of geriatricians
and the increasing burden of age-related diseases, there is a
need for high-quality, standardized geriatric training programs.
The effectiveness of CME relies not only on content but also on
delivery methods, with interactive and case-based learning
proving more impactful than passive lectures. Modern CME
formats now include a variety of approaches, such as medical
conferences, workshops, bedside teaching, and increasingly,
online programs and digital learning platforms. This variety
allows for tailored education that meets the specific needs of
different practitioners (7).

To increase knowledge and awareness among family
physicians, a six-hour in-person geriatric course was organized
and delivered to family physicians at an international family
medicine congress. The course covered key topics, including
preventive measures such as vaccination and cancer screening
adults,

malnutrition, and pressure injuries, all presented by a geriatric

for older cognitive  impairment, polypharmacy,
expert. To assess the program’s effectiveness, an eighteen-
question test was administered before and after the course. This
study aimed to demonstrate the impact of a geriatric education
program designed by expert geriatricians for primary care
need for learner-centered

specialists, emphasizing the

approaches to enhance healthcare delivery for aging populations.
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2 Materials and methods

In this study, the contribution of a one-day older patient care
and seek course provided to family physicians was retrospectively
investigated to assess its impact on raising awareness and
knowledge
recruitment was initiated prior to the congress via an open call

levels about geriatric syndromes. Participant

announced through the official congress platform. A total of 22
enrolled. The
educational intervention was conducted on May 10, 2024, as a

volunteer primary care physicians were
structured 6-hour face-to-face course during the 23rd East
Mediterranean Family Medicine Congress. The titles of the
presentations were Approach to the Older Patient in Primary
Care, Does Every Forgetfulness Indicate Dementia, Central
Nervous System Drugs, Rational Prescribing and Polypharmacy,
Nutritional Deficiency and Malnutrition in Older Adults, and
Pressure Injury. These were specifically selected by the academic
committee based on high-prevalence clinical challenges and the
core competencies required for managing older adults in
primary care

settings. The primary learning goals were

polypharmacy,  rational  prescribing, pressure  injuries,
malnutrition, diagnosis of cognitive impairment, comprehensive
geriatric assessment, vaccination programs, and cancer screening
tests. The small-group session was structured as interactive,
case-based discussions and clinical practice examples consistent
with current clinical guidelines. The educational program was
organized by the Geriatric Science Association, and five expert
geriatricians and a neurologist trained in geriatric medicine
Each

questions were collected during the course delivery. A pre-test

delivered the lectures. session was interactive, and
was administered to volunteer participants before the training to
assess their knowledge of evaluating geriatric patients and
recognizing geriatric syndromes (polypharmacy, malnutrition,
pressure injuries, dementia, cancer screening, immunization,
centrally active pharmacotherapy, cognitive impairment). The
effectiveness of the training and the increase in awareness were
evaluated using an 18-question pre- and post-test. The 5-option
multiple-choice test items were constructed directly by the
expert lecturers for each corresponding module, strictly adhering
to the most recent clinical practice guidelines. Each correct
answer received one point. The questionnaire covered various
topics, including: two questions on cancer screening and
vaccination recommendations for older patients; four questions
on pressure injuries; three on malnutrition and enteral nutrition;
two on cognitive impairment; two on central nervous system
medications; and five on polypharmacy.

The “Exam Questions” are provided as a Supplementary File.
Additionally, sociodemographic characteristics of the participants,
such as age, gender, and professional experience, were recorded.
Previous geriatric education was questioned as having received
specialized postgraduate training in older adult health, clinical
experience in a geriatrics department, or the opportunity to
work alongside a geriatrician.

For statistical analysis, SPSS 25.0 was used. Categorical data
was presented as numbers and percentages, while parametric
numerical data was reported as mean and standard deviation.
Non-parametric numerical data was expressed as median,
minimum, and maximum values. The evaluation of increased
awareness of geriatric patients and syndromes was based on the
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differences between pre- and post-test results. McNemar’s test was
used to assess the statistical difference in accuracy rates between
the first and second tests, and the Wilcoxon signed-rank test
was used to compare the pre- and post-test scores of the
p-value < 0.05 was
statistically significant.

participants. A considered

3 Results

A total of twenty-two medical doctors attended the course,
with 86.4% of them being women. The median age of the
participants was 30 years, with ages ranging from 27 to 40 years.
Additionally, 54.5% of the participants were family medicine
specialists. The median post-graduate clinical experience among
the participants was 5 years, with a range from 2 to 17 years.
The demographic characteristics of the patients were shown in
Table 1.

An analysis of the post-training accuracy rate revealed
improvements in correct answers for 16 out of 18 questions.
The increase in the correct-answer rate across the 10 questions
following the course was statistically significant (p <0.05). The
post-training total scores were significantly higher than the pre-
training scores (9.00 + 1.74 vs. 14.59 + 1.89, Z = —4.085, p < 0.01),
with a very large effect size (r=0.96). Two questions were
answered correctly by all participants both before and after the
course. Additionally, 5 of the 18 questions were answered
correctly by all participants after the course. However, the
incorrect response rate for one specific question actually
increased after the course. The response rates of the participants
were summarized in Table 2.

4 Discussion

The study reveals that CME courses can effectively update

general practitioners and family medicine residents on
important aspects of older patient care. In-person meetings,
open conversations, and discussions with geriatric experts are
particularly effective methods for achieving competency among
family physicians.

A significant finding of the study was that the baseline
accuracy rate for questions regarding vaccination and cancer
screening among primary care specialists was only 4.5%, the
lowest of all categories. After training, this accuracy rate
improved dramatically to 70%. A recent study conducted in
western Turkey included 984 older adults and reported that

45.6% of participants were vaccinated after age 65, with 35.3%

TABLE 1 Characteristics of participants.

Variables n=22
Age (median, min-max) 30 (27-40)
Sex (women, %) 86.4
Specialist (family physician, %) 54.5
Professional experience (median, min-max) 5 (2-17)
Geriatrics Education (%) 36.4
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TABLE 2 The ratio of the correct answers to the questions.

Questions Pretest (%) Posttest (%) p
1 Vaccination recommendations 4.5 68.2 <0.01
2 Cancer screening 4.5 77.3 <0.01
3 Presssure injury healing 68.2 100.0 0.02
4 Presssure injury healing 22.7 54.5 0.04
5 Presssure injury staging 45.5 95.5 <0.01
6 Wound dressings 227 81.8 <0.01
7 Malnutrition 31.8 86.4 <0.01
8 Nutritional evaluation 100.0 100.0 1.00
9 Enteral feeding 36.4 81.8 <0.01
10 Cognitive Impairment 77.3 50.0 0.03
11 Cognitive Impairment 50.0 68.2 0.29
12 Central Nervous System 86.4 77.3 0.69
drugs
13 Central Nervous System 50.0 68.2 0.22
drugs
14 Polypharmacy 40.9 100.0 <0.01
15 Prescription cascade 95.5 100.0 1.00
16 Aging physiologic changes 227 59.1 0.21
17 Rational prescribing 100.0 100.0 1.00
18 Polypharmacy 40.9 90.9 <0.01
Total Score 9.00 + 1.74 1459189 | <0.01
(mean + standard deviation)

Bold values indicate statistical significance.

receiving a vaccine within the preceding year. Among

individuals, the influenza vaccine had the highest uptake at
41.3%, followed by pneumococcal (10.9%) and tetanus (5.5%)
immunizations (8). Another study from Turkey examining
vaccine awareness among physicians, mainly internists and
family physicians, showed that only 20.9% of the participants
correctly knew the routine vaccination recommendations for
older adults (9).

Because of the lower vaccination ratios, it is crucial for family
physicians to know and remind older patients of current
vaccination recommendations. There were also noticeable
improvements in correct responses related to pressure injury
questions; however, the question regarding the classification of a
fully healed pressure ulcer as a “mature and stable pressure
ulcer” received the least correct answers after training. Pressure
injury is a major geriatric syndrome which increase healthcare
costs and poses challenge in home-based services, palliative care
services and long-term care centers (10).

Participants consistently recognized, both before and after
training, that reducing BMI below 20kg/m®> is not an
appropriate strategy for lowering mortality in older patients.
There was a notable improvement in knowledge regarding two
malnutrition-related  questions. Malnutrition screening is
recommended for each older adult in any health setting (11),
and it emphasizes increasing physicians’ awareness to screen for
and diagnose malnutrition (12). However, the accuracy in

identifying the Apo ¢4 allele as a risk factor for cognitive
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impairment decreased after training. Overall, correct response
topic 50%-60%,
highlighting the need for specialized training in cognitive
light
recommendations for the high-risk older patients in primary
care (13).

One key component of the undergraduate geriatric medicine

rates for this remained suboptimal, at

impairment, particularly in of dementia screening

curriculum is pharmacotherapeutics and deprescribing (14). For
this purpose, major central nervous system pharmaceuticals,
including their anticholinergic effects, were detailed in the
course program. No significant improvement was observed for
questions on serotonergic drugs and dopamine agonists (CNS
medications), although post-training accuracy in this area was
The that notable
improvements in knowledge and prescribing skills were achieved

approximately 70%. literature indicates
following training for family physicians (15). Regarding the five
questions on polypharmacy, participants answered four almost
perfectly, and two questions showed statistically significant
improvement. However, post-training accuracy for the question
about which physiological aging change does not need to be
considered when modifying medications remained at only 60%.
The widespread incorrect responses to this question suggest that
the question’s clarity should be reconsidered.

Given the global increase in life expectancy and the medical
complexity of older adults, all healthcare practitioners should
receive foundational training in Geriatric Medicine during their
This
equipping students with the necessary knowledge, skills, and

undergraduate education. training should focus on
attitudes to effectively care for aging populations. Many
countries are currently experiencing a shortage of geriatricians
(16). In response, the European undergraduate curriculum in
Geriatric Medicine was developed through a Delphi consensus
process led by the European Union of Medical Specialists —
Geriatric Medicine Section (UEMS-GMS) (14). The curriculum
emphasizes key topics such as delirium, pharmacotherapeutics
and deprescribing, healthy aging and health promotion, elder
abuse, legal competencies, and telemedicine. Undergraduate
programs that lack these components should be expanded or
revised to align with evolving evidence and clinical needs.
Internal medicine and family medicine residency programs—
which produce the majority of adult care providers—play a
crucial role in this continuum (17). However, only about half of
graduating family medicine (48%) and internal medicine (52%)
residents reported feeling well-prepared to manage older adult
care (18).

As the older population continues to grow worldwide, it is
critical that family physicians possess the expertise to manage

complex and frail older patients (19). Interprofessional
education (IPE) offers a promising approach to enhance
collaboration and  clarify  professional roles  within

multidisciplinary teams. IPE involves interactive learning among
students from two or more health or social care disciplines,
(20).
Additionally, CME is also essential for practicing clinicians to

aiming to foster high-quality, patient-centered care

maintain and improve their competency. Various teaching
methods are used in geriatric CME programs. In addition to
traditional lectures, active and interactive learning strategies—
such as case-based learning and group discussions—have shown
promise. Although direct comparisons of teaching methods and
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settings are limited (21), interaction remains a fundamental
component of effective education. Online CME platforms that
incorporate audio materials and discussion opportunities often
result in higher participant satisfaction (22). The continuing
education offering is subject to the goals of the organising
institute, but even more to the needs and desires of the end user
(4). Interactivity, the opportunity of online discussion and audio
materials increase the satisfaction of professionals with the
online course (23). Online courses must offer clear advantages,
such as flexible scheduling, personalized learning paths, and
alternative instructional approaches, to justify their use. The
disadvantages—such as potential social isolation, technical
difficulties, and reduced peer interaction—must be carefully
weighed. Furthermore, online CME content should go beyond
simple digitization of traditional materials; it should be
dynamic, relevant, and case-based (24). Strategic development of
CME programs requires identifying existing learning needs—
both
evaluation—setting measurable objectives and creating adaptable

through physician self-assessment and institutional
course structures. Integrated, learner-centered design is essential
to ensure both the efficacy and efficiency of continuing
education (7, 25). Compared with no intervention, CME
programs—particularly those centered around educational
meetings—modestly improve professional practice and, to a
that

educational meetings may be more effective than other

lesser extent, patient outcomes. Evidence suggests
behavioral interventions such as reminder systems or financial
incentives in promoting adherence to clinical guidelines and
best practices (25). A systematic literature review reported that
the analysis of active-mode CME programs indicates that small-
group, case-based methodologies and “train-the-trainer” models
incorporating specialized toolkits were the most prevalent
educational strategies. These interventions exhibited significant
structural diversity, reflecting a highly adaptable approach to
audience size and delivery format (26). Despite the challenges in
data,

suggests these frameworks successfully catalyze shifts in clinical

collecting long-term outcome preliminary evidence
behavior, foster local leadership, and enhance the instructional
The

underscore that the most potent drivers of professional change

competencies of primary care physicians. findings
are multimodal interventions that integrate practical resources
with structured performance feedback and sustained dialogue
between mentors and participants.

This study has several limitations. To start with, while the
questions were developed with input from highly qualified
experts in geriatric medicine, their quality and internal
consistency were not formally validated. Additionally, the six-
hour course may be insufficient to cover the breadth of geriatric
syndromes such as delirium, sarcopenia, frailty, and falls.
Furthermore, the training was conducted in an educational
setting and lacked clinical assessment to evaluate its direct
impact on patient care. The study’s small sample size may limit
the generalizability of the results. The single-group pre-test/post-
test design without a control group also limits our ability to
attribute the knowledge gain exclusively to the educational
intervention. Finally, as a cross-sectional study, it does not allow
for evaluation of long-term clinical outcomes. Future studies are
necessary to validate the curriculum, enhance the quality of

questions, and evaluate clinical outcomes such as prescribing
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appropriateness, hospital admissions, and healthcare utilization.
Professional training programs on aging organized by non-
governmental organizations often focus on a single topic.
However, this training offers a comprehensive approach to
caring for older patients and could serve as inspiration for
programs that universities or ministries could develop.

5 Conclusions

Implementing  structured, interactive, = comprehensive
postgraduate CME programs led by geriatricians is an effective
strategy to promote awareness and improve identification of

geriatric syndromes among primary care specialists.
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