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erein, we summarized the latest evidence on the gut
microbiota profiles and functions associated with food allergy,
oral tolerance mechanisms, and gut microbiota-targeted
therapeutic strategies for food allergy.

FACLLTATEA

Growing evidence has shown that a healthy gut
microbiota contributes to protect against food allergy, whereas

disruption of the gut homeostasis (dysbiosis) affects oral
tolerance and confers susceptibility to food allergy.

The metabolites produced by the gut microbiota, such as
short-chain fatty acids, tryptophan metabolites, and secondary
bile acids, have favorable effects on food allergy.

In recent years, subsequent studies have shown that
short-chain fatty acids exert multiple protective effects against

food allergy.
INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION CONGRESS April 23-24, 2026 / Samsun, Turkey

o oo
s 4 o~ O @ oo
Participants Chat Hosttools  Breakout rooms

19°C ]

=" Ginegli an Q Ara

% Hall-1 Melek Yagar

% Hall-1 Aytac Allahverdiyeva

Hall-1 Hafiza M...

% Hall-1 Hafiza Mansurova

#

Leave room

10:32 AM

~ G Y% TR D& 0006

| Sign in

Hall-2 OLAWOR...

¥ Hall-2 OLAWORE TEMITOPE RUTH

ISARC Academy...

% ISARC Academy Umida MAVLYANOVA

Hall-2 Ghe

#

Leave room

10:17 AM

= "
D0

A G 99 @ TR

PHOTO GALLERY




zoom

Workplace

-'-"' Meeting

KULLANICI MUDAHALELERI

* Miidahale
* Uyarlama
* Dontlisim

Standart Kullanici iiretimi

Tasarim mekan

s
A"

Participants

zoom @ Meeting - Oda 2
Workplace

anything

Hall-2 Gheorghe Giurgiu

B) Hall-1 Betil Karaalioglu's screen (&)

Hall-2 OLAWORE TEMITOPE RUTH

o
4

Participants

PHOTO GALLERY

)

Host tools  Breakout rooms

ISARC

% ISARC Academy Umida MAVLYANOVA

| I Signin

¢ ; ISARC Academy...

Hall-1 Betiil Karaalioglu % 1SARC Academy Umida M...

A E

% Hall-1 Aytac Allahverdiye.. % Hall-1 Eyup Sabri KALA

Hall-1 Fatma Er... Hall-1 Melek Ya...

% Hall-1 Fatma Erden % Hall-1 Melek Yasar

Hall-1 Merve YE...  Heyat Eliyeva

% Hall-1 Merve YENIDUNYA % Heyat Eliyeva

mehmetozdemir ISARC academy...

P

% mehmetozdemir % ISARC academy MELIKE K...

iPhone (Ramila) Hall-1 Hafiza M...

% iPhone (Ramila) % Hall-1 Hafiza Mansurova

REC paused HH

Academy...

4 my daily routine 44

% Hall-3, Dr. Tasawar Iqbal

@~ g8 ©

Share Host tools

Breakout rooms More

#

Leave room

#

Leave room

10:08 AM
4/23/2026




zoom

Workplace

4% Meeting B) Hall-1 Betiil Karaalioglu's screen ()

ISARC Academy...

KURAMSAL CERCEVE I (Gegicilik-Kalcilik iliskisi)

Hall-1 Bettil Karaalioglu % ISARC Academy Umida MAVLY.

Kalici konut iiretimindeki | S > E

gecikmeler,

¥ Hall-1 Aytac Allahverdiyeva % Hall-1 Eyup Sabri KALA

Ekonomik kisitlar Alani

Hall-1 Fatma Er... Hall-1 Melek Ya...

Alternatif barinma se¢eneklerinin
¥ Hall-1 Fatma Erden % Hall-1 Melek Yasar
yetersizligi
Kalic1 Yagam

Alanm

Hall-1 Merve YE... Heyat Eliyeva

% Hall-1 Merve YENIDUNYA % Heyat Eliyeva

mehmetozdemir ISARC academy...

1. Uluslararasi Samsun Bilimsel Arastirmalar ve Inovasyon Kongresi Betiil KARAALIOGLU, Dr. Ogr. Uyesi Hiiseyin ZULFIKAR

¥ mehmetozdemir % ISARC academy MELIKE KAYA

& O @ #

Participants Share Hosttools  Breakout rooms More Leave room

10:05 AM

A G Y% TR 2 Q) @& A5ar5006

zo0m . ;
= M Hall-1 Beti lioglu'
Workplace = Meeting B) Hall-1 Betiil Karaalioglu's screen (&)

Participants (7)

ISARC Academy Umida M... (Co-host, me) @

Hall-1 Betil Karaalioglu

Hall-1 Betil Karaalioglu Hall-1 Eyup Sabri KALA

GECICILIKTEN KALICILIGA: DOGAL Hall-1 Aytac Allahverdiyeva

AFET SONRASI YERLESIMLERDE
MEKANSAL DONUSUM VE
SURDURULEBILIRLIK

ISARC Academy...

¥ ISARC Academy Umida M...

Hall-1 Fatma Erden

Hall-1 Melek Yasar

i Hall-1 Merve YENIDUNYA

t
Hall-1 Eyup Sabri KALA

A

% Hall-1 Aytac Allahverdiye

1. ULUSLARARASI SAMSUN BILIMSEL ARASTIRMALAR
VE INOVASYON KONGRESI

Betill KARAALIOGLU
istanbul Sabaha m Universitesi, Lisanststil Egitim Enstitiisa,
Mimarlik Ana Bilim Dal, Mimarlik Bilim Dals, Istanbul-Tarkiye

Hall-1 Fatma Er...

. Ogr. Uyesi, Ista bahattin Zaim Universitesi, isli
ve Doga Bilimleri Fak(ltesi, Mimarlik Boltm, Istanbul- Turkiye

% Hall-1 Fatma Erden

Hall-1 Melek Ya...

% Hall-1 Melek Yasar

1 unassigned participant

@

Share Host tools

B%D @ ® Mute all

Breakout rooms More Leave room

10:02 AM

NGB TR AN 0

PHOTO GALLERY




zoom

Workplace

9
& Meeting

. MERVE YENIDUNYA HALL 1's st

LIiTERATUR BULGULARI

Gocmenlerde Ruh Saghg Sorunlar

>>Bu risk faktorlerinin etkisiyle gégmen bireylerde depresyon, anksiyete, travma sonrasi stres bozuklugu,
psikoz ve intihar gibi ruh saghgi sorunlarinin gorilme sikhiginin ev sahibi nifusa kiyasla daha ytksek
oldugu belirtiimektedir (Bhugra ve ark., 2011; DSO, 2023).
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insidans Artisinin Sosyodemografik Dinamikleri

Son yillarda ektopik gebelik prevalansinda paradoksal bir artis ivmesi
saptanmaktadir. Bu modifiye edilebilir epidemiyolojik artisin temel nedenleri:

1. Toplumsal
Enfeksiyon Yiikii

Geng yasta cinsel iligki
baslangicina baglh pelvik
inflamasyona yol agan
enfeksiyonlarin yayginlagmasi.

: 2. iatrojenik Faktorler
* Tibbi endikasyon digi elektif
sezaryen oranlarindaki kiiresel

tirmanis.

3. Kariyer ve ileri Yag 4. Modern Ureme Teknikleri

Kadinlarin kariyer planlamalari
nedeniyle beliren ileri yas (>40)
gebelikleri.

Yardimci ireme tekniklerine (IVF)
olan talebin katlanarak biiyiimesi
(Abdelazim vd., 2021; Kizrak vd.,
2021).

KAFKAS UNIVERSITESI- S. IRTEGUN-G. GOKGAY- M. YILMAZ- 2026
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against single-target synthetic drugs. R Al
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Biofilm Formation: A complex, multi-factor !
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morph into a latent, resting state that
blocks drug penetration while
maintaining virulence.
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ONEMLI, DIKKATLE OKUYUNUZ LUTFEN

Kongremizde Yazim Kurallarna uygun gdnderilmis ve bilim kurulundan gecen bildiriler icin online (video
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TEKNIK BILGILER
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yer ve saat degisikligi gibi talepler dikkate ainmayacaktir. Zoom'a giris yaparken once liitfen adinizi, soyadinizi
ve SALON numaranizi yaziniz, Ornek: Hall-1, Fatih KARIPOGLU
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KANNABISIN YASALLASTIRILMASI: KURESEL PERSPEKTIFLER VE TOPLUMSAL
YANSIMALAR

Fatma ERDEN YAHSI
Ege Universitesi Madde Bagimliligi, Toksikoloji ve Ilag Bilimleri Enstitiisii
ORCID ID: 0009-0004-5734-4215

OZET

Kannabis, Birlesmis Milletler verilerine gore diinya genelinde yaklasik 209 milyon kullanicisiyla en
yaygin kullanilan yasadist madde konumundadir (UNODC, 2022). Ozellikle son on yilda kannabise
yonelik kiiresel politikalarda koklii degisimler yasanmaktadir. Bu derleme c¢alismanin amact,
kannabisin yasallastirilmasi siirecini farkli iilke deneyimleri ve disiplinlerarasi bir perspektiften ele
alarak alanyazindaki mevcut bulgular1 sentezlemek, yasallastirma politikalarinin toplumsal etkilerini
cok boyutlu bir ger¢evede degerlendirmek ve Tiirkiye baglaminda konuya iligkin ¢ikarimlarda
bulunmaktir. Calismada, betimsel derleme yontemi kullanilmistir. Bu dogrultuda PubMed,
ScienceDirect, ResearchGate ve Google Scholar veritabanlarinda 1996-2025 yillar1 arasinda
yaymmlanan Ingilizce ve Tiirkce makaleler taranmis ve toplam 100 ¢alisma incelenmistir. Alanyazin
incelemesi sonucunda, yasallastirma siirecinin boyutlart; halk sagligina etkileri ceza adaleti sistemi
tizerindeki etkileri (tutuklanma oranlari, ik temelli esitsizlikler), ekonomik etkileri (vergi gelirleri,
piyasa olusumu), tibbi kannabis kullaniminin terapdtik potansiyeli ve gengler {izerindeki olas1 riskleri
olarak siniflandirilabilir. Yasallagtirmay1 savunan c¢alismalar bireysel 6zgiirliik, ceza adaletinde esitlik
ve ekonomik getiri arglimanlarina odaklanirken; karsi ¢ikan ¢aligmalar 6zellikle geng niifusta kullanim
artis1, bagimlilik riski gibi halk saglig1 kaygilarini 6ne ¢ikarmaktadir.

Yasallagtirmanin ardindan yetiskinlerde kannabis kullanim prevalansinda kismi artiglar gdzlemlenmis
olmakla birlikte, yiiksek THC igerikli tirtinlerin yayginlagmasi, bagimlilik riski ve ruh sagligi izerindeki
olumsuz etkiler onemli kaygilar olarak 6ne ¢ikmaktadir (Hall ve Lynskey, 2020).

Sonu¢ olarak, kannabisin yasallagtirilmast meselesinin tek boyutlu bir degerlendirmeyle ele
almamayacagi; saglik, hukuk, ekonomi, sosyal politika ve etik boyutlariyla biitiinciil bir yaklagim
gerektirdigi ortaya konmustur. Her {ilkenin kendi toplumsal, kiiltiirel ve hukuki baglamina uygun
politikalar gelistirmesi gerektigi, evrensel bir modelin bulunmadigi degerlendirilmektedir. Tiirkiye
toplumsal algi, kiiltiirel yap1 ve muhafazakér siyasi tutum agisindan Batili {ilkelerden belirgin sekilde
farkli bir pozisyonda yer almaktadir. Ayrica Tiirkiye'de kannabis yasallastirmasi {izerine yapilan
akademik caligmalarin son derece sinirli oldugu dikkat ¢cekmekte ve konunun akademik diizeyde daha
fazla tartigilmasi ve kanita dayali politika dnerileri gelistirilmesi biiyiik 6nem tagimaktadir.

Anahtar kelimeler: Kannabis, yasallagtirma politikalari, halk saglig

LEGALIZATION OF CANNABIS: GLOBAL PERSPECTIVES AND
SOCIETAL IMPLICATIONS

ABSTRACT

According to United Nations data, cannabis is the most widely used illicit substance worldwide, with
approximately 209 million users (UNODC, 2022). Global policies regarding cannabis have undergone
significant changes, particularly over the past decade. The aim of this review study is to synthesize
existing findings in the literature by examining the process of cannabis legalization through the lens of
different country experiences and an interdisciplinary perspective, to evaluate the social impacts of
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legalization policies within a multidimensional framework, and to draw conclusions regarding the issue
in the Turkish context. A descriptive review method was employed in this study.

Accordingly, English and Turkish articles published between 1996 and 2025 in the PubMed,
ScienceDirect, ResearchGate, and Google Scholar databases were searched, and a total of 100 studies
were reviewed. Based on the literature review, the dimensions of the legalization process can be
categorized as follows: its effects on public health; its impacts on the criminal justice system (arrest
rates, racial inequalities); its economic effects (tax revenues, market formation); the therapeutic
potential of medical cannabis use; and potential risks to young people. Studies supporting legalization
focus on arguments regarding individual freedom, equality in the criminal justice system, and economic
benefits; whereas studies opposing legalization emphasize public health concerns, particularly an
increase in use among the youth population and the risk of addiction.

Although partial increases in the prevalence of cannabis use among adults have been observed following
legalization, the growing prevalence of products with high THC content, the risk of addiction, and
negative effects on mental health have emerged as significant concerns (Hall and Lynskey, 2020).

Consequently, it has been established that the issue of cannabis legalization cannot be addressed through
a one-dimensional assessment; rather, it requires a comprehensive approach that considers health, legal,
economic, social policy, and ethical dimensions. It is assessed that each country must develop policies
appropriate to its own social, cultural, and legal context, as there is no universal model. Turkey occupies
a position that is distinctly different from Western countries in terms of social perception, cultural
structure, and conservative political attitudes. Furthermore, it is noteworthy that academic studies on
cannabis legalization in Turkey are extremely limited, and it is of great importance to further discuss
the issue at the academic level and develop evidence-based policy recommendations.

Keywords: Cannabis, legalization policies, public health.
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YAKIT FILTRELERINDE CALISMA SURESI BOYUNCA FILTRASYON
VERIMLILiIGININ DENEYSEL iNCELENMESIi
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OZET

Yag ve yakit sistemlerinde filtrasyon performansi, sistem giivenilirligi, motor dmrii ve bakim
periyotlarinin belirlenmesi agisindan kritik bir parametredir. Filtre verimliligi yalnizca baslangic
malzeme Ozelliklerine bagli olmayip, calisma siiresince filtre ortaminda gergeklesen partikiil birikimi,
gbozenek daralmasi ve kek (cake) olusumu gibi dinamik siireclerden 6nemli 6l¢iide etkilenmektedir.
Literatiirde, 6zellikle kii¢iik partikiil boyutlarinda filtrasyon verimliliginin zamanla arttig1 ve bu artigin
filtre ylizeyinde olusan ikincil filtrasyon tabakasi ile iliskili oldugu belirtilmektedir. Derinlik tipi
filtrelerde eleme, difiizyon ve inertial impaksiyon gibi mekanizmalar birlikte etkili olmakta ve partikiil
boyutuna bagli olarak farkli baskinliklar géstermektedir. Bu nedenle, filtrasyon performansinin zamana
bagli degisiminin deneysel olarak ortaya konulmasi biiyiik 6nem tagimaktadir.

Bu calismanin amaci, yakat filtrelerinde filtrasyon verimliliginin ¢aligsma siiresine bagli degisimini genis
bir partikiill boyutu araliginda incelemektir. Deneyler ISO 19438 standardina uygun olarak
gerceklestirilmis ve 4-50 um arahigindaki partikiiller i¢in toplam 86 dakika boyunca ol¢timler
almmistir.  Filtrasyon verimliligi, filtre giris ve ¢ikisindaki partikiil konsantrasyonlarinin
karsilastirilmasiyla hesaplanmistir.

Elde edilen bulgular, filtrasyon verimliliginin hem partikiil boyutuna hem de zamana bagl olarak
degistigini gostermektedir. Kiiglik partikiiller (4-10 pm) icin baglangigta diisiik olan verimlilik
degerleri, calisma siiresi ilerledikce belirgin sekilde artmistir. Bu artig, partikiil birikimiyle efektif
gbzenek gapinin azalmasi ve daha etkin tutma mekanizmalarinin gelismesi ile agiklanmaktadir. Orta
boyutlu partikillerde (10-25 um) verimlilik yiiksek seviyelerde baslayip sinirli degisim gosterirken,
blyuk partikiller (25-50 um) igin verimlilik tiim test siiresi boyunca yiiksek ve kararli kalmigtir. Sonug
olarak, filtre performansinin zamana bagl olarak evrimlestigi ve 6zellikle ince partikiiller agisindan
kullanim siiresi ilerledikge iyilestigi ortaya konmustur. Bu calisma, filtre tasarimi ve bakim
stratejilerinin optimize edilmesine yonelik 6nemli bir bilimsel temel sunmaktadir.

Anahtar kelimeler: Filtrasyon verimliligi, yakit filtresi, partikiil tutma, partikiil boyutu

EXPERIMENTAL INVESTIGATION OF FILTRATION EFFICIENCY OVER OPERATING
TIME IN FUEL FILTERS

ABSTRACT

Filtration performance in oil and fuel systems is a critical parameter for determining system reliability,
engine life, and maintenance intervals. Filter efficiency depends not only on the initial material
properties but is also significantly influenced by dynamic processes occurring during operation, such
as particle accumulation, pore narrowing, and cake formation within the filter media. In the literature,
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it is reported that filtration efficiency, particularly for small particle sizes, increases over time, which is
associated with the formation of a secondary filtration layer on the filter surface. In depth-type filters,
mechanisms such as sieving, diffusion, and inertial impaction act simultaneously, with their dominance
varying depending on particle size. Therefore, experimentally investigating the time-dependent
variation of filtration performance is of great importance.

The aim of this study is to examine the variation of filtration efficiency in fuel filters as a function of
operating time over a wide particle size range. Experiments were conducted in accordance with the ISO
19438 standard, and measurements were taken over a total test duration of 86 minutes for particle sizes
ranging from 4 to 50 um. Filtration efficiency was calculated based on the comparison of particle
concentrations at the inlet and outlet of the filter.

The results indicate that filtration efficiency varies significantly with both particle size and time. For
small particles (410 um), the initially low efficiency values showed a pronounced increase as the test
progressed. This behavior is attributed to the reduction in effective pore size due to particle
accumulation and the development of more effective retention mechanisms. For medium-sized particles
(10-25 um), efficiency started at high levels and exhibited limited variation over time, while for larger
particles (25-50 um), efficiency remained consistently high and stable throughout the test period.

In conclusion, filter performance evolves over time and shows improvement, particularly for fine
particles, as operating time increases. This study provides a scientific basis for optimizing filter design
and maintenance strategies.

Keywords: Filtration efficiency, fuel filter, particle retention, particle size
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OZET

Helicobacter pylori (H. pylori) enfeksiyonunun yayiliminimn 6nemli cografi 6zelliklere sahip olmasi
nedeniyle, Azerbaycan'da bu yondeki aragtirmalarimiza devam ediyoruz. H. pylori'de direng¢ olusumu
nedeniyle, iilkemizde yetisen Satureja hortensis ucucu yagmin (SEY) bagisiklik sistemi tizerindeki
etkisi, H. pylori'nin eradikasiyonunda ki rolii deneysel hayvanlarda (beyaz fareler) 6grenilmistir.

Calismanin amaci, H. pylori enfeksiyonu sirasinda SEY ile tedavi 6ncesi ve sonrasi deneysel beyaz
farelerde proinflamatuar ve antiinflamatuar sitokinleri incelemek olmustur.

SEY, Azerbaycan Tip Universitesi laboratuvarinda steam distillation yontemiyle elde edilmis ve
bilesimi gaz kromatografisi - kiitle spektrometresi (GC-MS) yontemiyle belirlenmistir. Deney i¢in, 16-
18 gr agirligindaki 20 fareden 15'iH. pylori ile enfekte edilmis ve 5'i kontrol grubu olarak alinmistir.
Farelerin her biri tartilmis ve %2 izofluran (kat. No. 4900-1605, Panion & BF Biotech Inc., Taipei,
Tayvan) ile anestezi yapilmistir. H. pylori siispansiyonu ile enfeksiyon, haftada 1 kere olmakla 5 hafta
gavaj yoluyla gerceklestirildi. 14 giin boyunca agizdan gavaj yoluyla SEY tedavi uygulandiktan sonra,
farelerden ponksiyon yoluyla kan alindi, proinflamatuar ve antiinflamatuar sitokin diizeyleri IFA
yontemiyle belirlendi.

H. pylori ile enfekte edilen 20 farede (15 E; 5 K), SEY ile 10 glnliik oral tedavi sonucunda sitokinler,
proinflamatuar 1L-6 (72,5 £ 15,85 pkg/ml), IFN-y (7,3 £ 0,5 pkg/ml), TNF-a (30,0 £+ 2,15 pkg/ml)
diizeyleri kontrol grubuna gore azalirken, antiinflamatuar IL-10 (39.0 = 3,3 pkg/ml) konsantrasyonu
artmistir. SEY ile tedaviden sonra proinflamatuar ve antiinflamatuar sitokin diizeylerinde anlamli
degisiklik rastlandi (p < 0.01). SEY, H. pylori kaynakli enfeksiyonlarda alternatif dogal tedavi yontemi
secenegi olabilir.

Anahtar kelimeler: H. pylori, SEY, steam distillation, sitokin, IFA



INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy

THE EFFECT OF SATUREJA HORTENSIS ESSENTIAL OIL ON THE IMMUNE SYSTEM
IN HELICOBACTER PYLORI INFECTION IN EXPERIMENTAL ANIMALS

ABSTRACT

Due to the marked geographical variation in Helicobacter pylori (H. pylori) infection, research in this
field continues in Azerbaijan. Considering the increasing antibiotic resistance of H. pylori, this study
investigated the effect of Satureja hortensis essential oil (SEO), cultivated in Azerbaijan, on the immune
system and its potential role in the eradication of H. pylori in experimental animals (white mice).

The aim of the study was to evaluate the levels of pro-inflammatory and anti-inflammatory cytokines
in experimentally infected white mice before and after treatment with SEO.

SEO was obtained by steam distillation in the laboratory of Azerbaijan Medical University, and its
composition was analyzed using gas chromatography—mass spectrometry (GC-MS). For the
experiment, 15 out of 20 mice (weighing 16-18 g) were infected with H. pylori, while 5 mice served as
the control group. Each mouse was weighed and anesthetized with 2% isoflurane (cat. No. 4900-1605,
Panion & BF Biotech Inc., Taipei, Taiwan). Infection was induced by weekly oral gavage with H. pylori
suspension for 5 weeks. Following 14 days of oral treatment, blood samples were collected via puncture,
and cytokine levels were measured using the immunofluorescence assay (IFA) method.

In H. pylori-infected mice (n = 20; 15 males and 5 females), a 10-day oral treatment with SEO resulted
in decreased levels of pro-inflammatory cytokines, including IL-6 (72.5 + 15.85 pg/mL), IFN-y (7.3 +
0.5 pg/mL), and TNF-a (30.0 + 2.15 pg/mL), while the level of the anti-inflammatory cytokine IL-10
(39.0 + 3.3 pg/mL) increased compared to the control group. Statistically significant changes in both
pro- and anti-inflammatory cytokine levels were observed following treatment (p < 0.01).

These findings suggest that Satureja hortensis essential oil may serve as a potential natural therapeutic
agent for H. pylori-related infections.

Keywords: Helicobacter pylori, Satureja hortensis, essential oil, cytokines, immunofluorescence assay
(IFA)
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NATURAL MODULATION OF THE GUT MICROBIOTA IN PATIENTS WITH FOOD
ALLERGIES. IMPACT OF ALERGIPLANT
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ABSTRACT

Background Dysbiosis or microbial imbalance, can predispose individuals to allergies, while a balanced
gut microbiome, fosters immune tolerance. The immune mechanisms involved in food allergies are
complex and little is known about the possible role of the gut microbiota in the aetiopathogenesis of
food allergies.

Objective Alergiplant could modulate the immune system through gut microbiota in food allergies.
Advancing knowledge of the gut microbiome and its function in modulating the course of food allergies,
might result in novel therapeutic strategies.

Materials and methods The evaluation of the patients was based on history and physical examination.
We investigated the effect Alergiplant in patients with food allergies.

Results Environmental factors such as urbanisation, pollution, and dietary habits also significantly
contribute to food allergies risk. It is not clear whether microbial change in food allergies is an outcome
of barrier defect or the cause of barrier dysfunction and inflammation. Manipulation of the gut
microbiota as a method for modifying atopy, may be attempted in many ways including avoidance of
certain foods, supplementation with probiotics and prebiotics, optimising nutrient intake, minimising
stress, antimicrobial therapy, correction and prevention of low stomach acid, and faecal microbiota
transplantation.

Conclusion The resident microbiota is important in maintaining structural and functional integrity of
the gut and in immune system regulation. There was an increase of the intestinal permeability reported
in patients with food allergies and a reduction of the gut microbiome diversity. Modifying gut
microbiome by applying Alergiplant during early years may be a preventive and therapeutic option in
high risk groups.

Keywords: food allergies, host-microbiome interaction; immune regulation; Alergiplant
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THE USE OF BILE ESCULIN AGAR FOR THE DETECTION OF B-GLUCOSIDASE
ABILITY IN FUNGI ISOLATED FROM FRUIT WASTE DUMP SITES
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PMB 1530, llorin, Kwara State, Nigeria.

ABSTRACT

Fungi are widely recognized for their ability to produce B-glucosidase, an enzyme of significant
industrial and biotechnological importance. However, conventional screening methods often depend on
substrates that are not easily accessible. Bile esculin agar, a selective and differential medium for
bacteria, contains components that can enable the detection of B-glucosidase activity. This study,
therefore, aimed to isolate fungi from fruit dumpsite soils and evaluate their -glucosidase production
potential using bile esculin agar as a screening medium. Soil samples were collected from five fruit
dumpsite locations in llorin, Nigeria, and fungi were isolated, characterized, and identified using
standard microbiological techniques. The isolates were screened for B-glucosidase activity on bile
esculin agar, and their growth-support capacity was also evaluated. Five fungal isolates belonging to
the genera Aspergillus, Penicillium, Trichoderma, and Mucor were identified. All isolates exhibited [3-
glucosidase activity, with significant variation observed. Trichoderma sp. showed the highest activity
(40.00 £ 1.00 mm), while Aspergillus sp. recorded the lowest (29.00 + 1.00 mm). Although bile esculin
agar supported fungal growth, colony diameters were lower on bile esculin agar (20.00-32.67 mm)
compared to potato dextrose agar (21.67-52.33 mm). In conclusion, these findings demonstrate that
bile esculin agar can be effectively applied for screening B-glucosidase-producing fungi and highlight
fruit dumpsite soils as a promising source of such organisms.

Keywords: B-glucosidase, bile esculin agar, enzyme screening, fungi, fruit dumpsite soil
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IMPORTANT OF MEADOW IN LIVESTOCK PRODUCTION
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ABSTRACT

A meadow is an open habitat or field, covered with grasses, herbs, and other non-woody plants. Trees
or shrubs may rarely inhabit meadows, as long as they maintain an open character. Meadows can occur
naturally under favorable conditions, but are often artificially created from cleared brush or forest for
hay, fodder, or livestock production. Unlike pastures, which are continuously grazed by livestock,
traditional meadows are usually left to grow for a long time, allowing grasses and wildflowers to mature
before being harvested or grazed. Meadows attract a variety of wildlife and support flora and fauna that
would not be able to thrive in other habitats. Like other biomes, meadows will experience increasing
pressures (including their biodiversity) from climate change, particularly as precipitation and weather
patterns change. However, grasslands and meadows also have important potential for climate change
mitigation as carbon sinks: deep-rooted grasses store a significant amount of carbon in the soil. In
agriculture, a meadow is a grassland that is not regularly grazed by domestic livestock, but is allowed
to grow unchecked to produce hay. Their origins date back to the Iron Age, when suitable tools for
harvesting hay appeared. The possibility of producing fodder on meadows had a significant advantage
for livestock production, as animals could be kept in enclosed spaces, which simplified control over
breeding. Surplus biomass production during the summer could be stored for the winter, preventing
damage to forests and grasslands, as there was no longer a need for livestock grazing during the winter.
In livestock production, especially in the breeding of small and large ruminants, meadows are places
where they are grazed, and the grazing period is from the beginning of the growing season from spring
to late autumn. In meadows, this period is often significantly shorter than in pastures were livestock
graze continuously.

Anahtar Kelimeler: meadow, pasture, livstock production, ruminants



INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy

AUTOMATION, DISPLACEMENT, AND THE LAW: COMPARATIVE PERSPECTIVES
ON LABOUR RIGHTS IN THE AGE OF ARTIFICIAL INTELLIGENCE

Le Thi Minh
Thu Dau Mot University

Huynh Mai Yen
Thu Dau Mot University

Abstract

The accelerating integration of artificial intelligence and automation technologies into global labor
markets has triggered a profound reconfiguration of work — one that existing labor law frameworks
were not designed to address. As intelligent systems increasingly perform tasks once reserved for
human workers, from manufacturing and logistics to legal analysis and medical diagnosis, the structural
displacement of labor raises urgent questions about job security, social protection, income distribution,
and the fundamental right to work enshrined in international human rights instruments.

This paper presents a comparative analysis of how major economies are responding — or failing to
respond — to the legal challenges posed by Al-driven automation in the workplace. Drawing on
legislative developments and judicial decisions across the European Union, the United States, South
Korea, Japan, and Vietnam, the study examines how each jurisdiction approaches three critical
regulatory dimensions: the obligation of employers to disclose and justify Al-assisted workforce
decisions, the entitlement of displaced workers to retraining and transitional support, and the adaptation
of collective bargaining rights to algorithmic management systems.

The analysis reveals a significant regulatory lag across all examined jurisdictions, with labor law
reforms consistently trailing the pace of technological deployment. The paper identifies a normative
vacuum at the intersection of employment law, data protection, and anti-discrimination law — a space
where workers bear disproportionate legal risk with minimal institutional recourse. Drawing on
principles of decent work articulated by the International Labour Organization, this research proposes
a rights-based regulatory framework centered on transparency, algorithmic accountability, and
proactive social protection, offering concrete legislative recommendations for jurisdictions at varying
stages of Al adoption.

Keywords: artificial intelligence; labour law; automation; algorithmic management; workers' rights;
comparative law; ILO; just transition
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PRODUCTION AND CHARACTERIZATION OF CARBON NANOTUBES FROM
BIOCHAR UNDER MICROWAVE IRRADIATION.
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ABSTRACT

Carbon nanotubes (CNTSs) are widely used in a variety of fields to produce a diversity of products,
including hydrogen storage systems, and field emitters. In the proposed study, CNTs synthesized via
biochar under the microwave irradiation method. In this method, the combination of charcoal and
ferrocene are used to synthesize CNTs from the biochar approach. Biochar samples for CNTs synthesis
are made from pyrolyzed agro-industrial waste such as rapeseed cake, hazelnut hulls, wheat straw, and
oat hulls at different temperatures. The biochar was produced from agro-industrial biomass. During
experiments, 100g of biomass was placed in a microwave reactor. The samples were pyrolyzed at 400
°C to 600°C. SEM analysis was used to confirm the morphology of CNTs. SEM micrographs revealed
the perfect structure of multiwall carbon nanotubes, while interlayers spacing was changed due to
variation of catalysts and measured about 0.34nm. Further, the optical properties were examined by
UV-visible spectroscopy. In the UV, one band is clear at 240 nm region due to resonance of nanotubes
pi(m) electrons of carbon nanotubes. XRD was used to analyze the glassy structure of prepared CNTs
under microwave revealed that the creation and growth of CNTs were mostly influenced by microwave
irradiation and the ferrocene catalyst. The structure of CNTs was developed under microwave heating
and in the presence of ferrocene catalyst. To research how nitrogen impurities adhere to CNTs, FTIR
experiments were conducted in the 400-4000 cm™ range. The sample's FTIR spectra exhibit prominent
peaks that correspond to C-H and C=C, respectively.

11
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Abstract

Allergic disorders, including allergic rhinitis, asthma, and atopic dermatitis, are characterized by
immune hypersensitivity reactions mediated by immunoglobulin E (IgE), mast cell activation, and the
release of inflammatory mediators such as histamine and cytokines. Despite the availability of
conventional pharmacotherapies, their long-term use is often associated with adverse effects, prompting
the exploration of safer, plant-based alternatives. Fenugreek (Trigonella foenum-graecum) seeds have
gained attention due to their rich phytochemical profile, including flavonoids, saponins, alkaloids, and
polyphenols, which exhibit potent anti-inflammatory, antioxidant, and immunomodulatory properties.
Fenugreek seed powder has demonstrated the ability to modulate immune responses by suppressing
pro-inflammatory cytokines such as interleukin-4 (IL-4), interleukin-6 (IL-6), and tumor necrosis
factor-alpha (TNF-a), while enhancing anti-inflammatory pathways. Additionally, its antioxidant
activity helps neutralize reactive oxygen species, thereby reducing oxidative stress associated with
allergic inflammation. Experimental studies suggest that fenugreek can inhibit mast cell degranulation
and histamine release, key mechanisms involved in allergic reactions. Furthermore, fenugreek’s
mucilaginous fiber content may provide a protective effect on mucosal linings, particularly in
respiratory and gastrointestinal allergies. Its potential role in improving gut microbiota balance also
contributes to immune regulation and reduced hypersensitivity responses. While preclinical findings
are promising, limited clinical evidence highlights the need for well-designed human trials to establish
efficacy, optimal dosage, and safety profiles. Fenugreek seed powder represents a promising natural
therapeutic agent for managing allergic disorders through its multifaceted pharmacological actions. Its
integration into complementary treatment strategies may offer a safer and effective alternative to
conventional therapies.

Keywords: Fenugreek, Allergic Disorders, Anti-Inflammatory, Immunomodulation, Mast Cell
Stabilization, Phytochemicals

12


https://orcid.org/0000-0002-5854-9069
https://orcid.org/0000-0001-7717-1375

INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy
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Abstract

The widespread use of organophosphate pesticides (OPs) in modern agriculture has significantly
contributed to increased crop yields and food security. However, their improper use poses substantial
health and environmental risks due to their neurotoxic effects on humans and non-target organisms.
This paper explores innovative strategies and emerging technologies aimed at ensuring the safe
application and management of OPs in agricultural settings. A multidisciplinary approach, integrating
toxicology, environmental science, and agricultural engineering, is employed to assess current
challenges and propose sustainable solutions. Key strategies include the development of smart pesticide
delivery systems, the use of precision agriculture tools such as GPS-guided sprayers and drones, and
the implementation of real-time exposure monitoring technologies. Advances in biodegradable and
controlled-release formulations of OPs are also evaluated for their potential to minimize off-target
contamination and human exposure. Moreover, training programs and digital platforms are discussed
as effective means to enhance farmers’ awareness and adoption of safe pesticide practices. Regulatory
frameworks and international guidelines are analyzed to highlight best practices and areas requiring
policy reinforcement. By emphasizing innovation, education, and policy reform, this study underscores
the importance of a proactive, technology-driven approach to mitigate the risks associated with OP use.
The findings offer a roadmap for stakeholders—researchers, policymakers, and agricultural workers to
collaboratively enhance safety, productivity, and environmental sustainability in agriculture. Future
research directions include refining biosensor technologies and expanding farmer education through
mobile-based platforms to ensure more responsible pesticide usage.

Keywords: Organophosphate Pesticides, Agricultural Safety, Precision Agriculture, Smart Delivery
Systems, Exposure Monitoring, Environmental Sustainability.
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OZET

Iklim degisikligi ve dogal afetlerin artis1, afet sonras1 barinma siireglerini giiniimiiziin Snemli mekansal
ve toplumsal sorunlarindan biri haline getirmistir. Afet sonrasi olusturulan gegici yerlesim alanlart kisa
sireli kullanim amaciyla tasarlanmasina ragmen, c¢ogu zaman uzun vadeli yasam alanlarina
doniismektedir. Bu durum, baglangicta gecici olarak kurgulanan mekanlarin kalict kullanim
senaryolarina yeterince yanit verememesi nedeniyle mekansal kalite, kullanici ihtiyaglar1i ve
siirdiiriilebilirlik agisindan ¢esitli sorunlarin ortaya ¢ikmasina yol agmaktadir.

Bu calisma, Tiirkiye’de deprem sonrasi olusturulan konteyner kentlerin zaman igerisinde kalici
yerlesimlere doniigiimiinii mekansal organizasyon ve siirdiirtilebilirlik boyutlar1 lizerinden incelemeyi
amaglamaktadir. Arastirmada karsilagtirmali nitel analiz yontemi benimsenmis; literatiir taramasi,
gorsel veri analizi ve yerlesim semalart {izerinden mekansal c¢oziimlemeler gergeklestirilmistir.
Inceleme kapsaminda konteyner yerlesim diizeni, i¢ mekan organizasyonu, kullanici miidahaleleri ve
iklimsel uyum kriterleri degerlendirilmistir.

Elde edilen bulgular, konteyner kentlerin biiyiikk dl¢lide standart ve hizli tiretime dayali ¢oziimler
sundugunu, ancak bu yaklasimin mekansal kalite agisindan alan yetersizligi, mahremiyet eksikligi ve
kullanici ihtiyaglarina uyum saglayamama gibi sorunlar iirettigini ortaya koymaktadir. Kullanicilarin
zaman igerisinde bu mekanlara miidahale ederek ek hacimler olusturdugu, i¢ mekan organizasyonunu
doniistiirdiigii ve yasam pratiklerine uygun yeni mekéansal diizenlemeler gelistirdigi tespit edilmistir. Bu
durum, gegici olarak tasarlanan yerlesimlerin plansiz bicimde kalicilagtigini gostermektedir.

Sonug olarak, afet sonrasi gegici yerlesimlerin yalnizca kisa vadeli ¢oziimler olarak ele alinmasinin
yetersiz oldugu ortaya konulmaktadir. Bu baglamda, farkli iklim kosullarina ve kullanici ihtiyaglaria
uyum saglayabilen esnek, modiiler ve kullanici odakli tasarim yaklagimlarinin gelistirilmesi gerekliligi
vurgulanmaktadir.

Anahtar Kelimeler: Afet sonrasi barinma, mekansal doniisiim, siirdiriilebilirlik, esnek tasarim,
modiiler mimarlik

FROM TEMPORARINESS TO PERMANENCE: SPATIAL TRANSFORMATION AND
SUSTAINABILITY IN POST-DISASTER SETTLEMENTS

ABSTRACT

The increasing frequency of climate change-related events and natural disasters has made post-disaster
housing a critical spatial and social issue. Temporary settlements established after disasters are typically
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designed for short-term use; however, they often evolve into long-term living environments. This
transformation reveals significant shortcomings in spatial quality, user needs, and sustainability, as these
settlements were not originally designed to accommodate long-term habitation.

This study aims to examine the transformation of container-based temporary settlements in Tiirkiye into
permanent living environments, focusing on spatial organization and sustainability dimensions. A
qualitative comparative analysis approach was adopted, utilizing literature review, visual data analysis,
and spatial evaluation of settlement layouts. The analysis was conducted based on key criteria, including
settlement configuration, interior spatial organization, user interventions, and climatic adaptability.

The findings indicate that container settlements are predominantly based on standardized and rapid
production models. While these approaches enable quick deployment, they result in critical spatial
limitations, such as insufficient living space, insufficient privacy, and inadequate responsiveness to user
needs. Over time, users tend to modify these environments by adding new spaces, reorganizing interior
layouts, and adapting the structures to their daily practices. These interventions demonstrate that
originally temporary settlements gradually transform into unplanned permanent environments.

In conclusion, the study highlights that post-disaster temporary housing should not be addressed solely
as a short-term solution. Instead, there is a need for flexible, modular, and user-oriented design strategies
that can adapt to diverse climatic conditions and evolving user requirements. Such approaches are
essential for enhancing spatial quality and ensuring long-term sustainability in post-disaster settlements.

Keywords: Post-disaster housing, spatial transformation, sustainability, modular design, user
adaptation

1.GIRIS

Son yillarda dogal afetlerin sikliginin ve etkilerinin artmasi nedeniyle afet sonrasi barinma siirecgleri
yalnizca fiziksel bir yerlesim problemi olmaktan ¢ikmistir. Artik bu durum mekansal, toplumsal ve
siirdiiriilebilirlik boyutlart da olan bir problem haline gelmistir. Afet sonrast barinma alanlari, yalnizca
bireylerin gegici olarak korunmalarimi saglayan alanlar olmaktan ¢ikarak aymi zamanda toplumsal
yasamin yeniden kurulmasini saglayan bir siire¢ olarak degerlendirilmektedir. Bu baglamda barinma
alanlar1 bir yap1 olmakla birlikte ayn1 zamanda giivenlik, mahremiyet, sosyal iligkilerin devamlilig1 ve
giinliik yasamin siirdiiriilebilmesi gibi temel ihtiyaglar1 karsilamaktadir (Leon et al., 2009).

Afet sonrast kullanilan barimma alanlar1 genellikle acil miidahaleler dogrultusunda hizli ve standart
iiretim anlayisi ile tasarlanmaktadir. Bu anlayista tasarlanan yapilarin genellikle kisa vadeli ihtiyaclara
odaklandig1 goriilmektedir. Gegici konut programlarinda yiiksek maliyet, gecikmeli teslim ve uygun
olmayan yer se¢imi gibi tekrar eden sorunlar bulundugu literatiirde belirtilmistir (Johnson, 2007). Bu
durum afet sonrasi yerlesim alanlarinda mekéansal kalitenin ¢ogu zaman ikinci planda kaldigin
gostermektedir.

Gegici barmma siireci, afet sonrasi yeniden yapilanmanin 6nemli bir asamasidir. Bu siiregte
kullanicilarin giinlilk yasamlarini siirdiirebilecekleri mekanlarin olusturulmasi gerekmektedir. Ancak
literatiirde gegici konutlarin ¢ogunlukla kullanicilarin beklentilerini karsilayamadigi ve sosyal, kiiltiirel
ve cevresel ihtiyaglara yeterince cevap veremedigi belirtilmektedir (Asgari Namin et al., 2021). Ote
yandan, afet sonrasi barinma alanlari yalnizca acil miidahale ile sinirli kalmamaktadir. Bu alanlar uzun
vadeli bir yerlesim ve yeniden yapilanma siirecini de kapsamaktadir. Gegici yerlesimler ¢ogunlukla
planlanandan daha uzun siire kullanilmaktadir ve bu durum kullanicilarin yasam siireclerini dogrudan
etkilemektedir. Ozellikle kisa siireli olarak tasarlanan barmma ¢dziimlerinin uzun siireli kullanilmasi,
bu mekanlarm kalict yasam alanlarina doniismesine neden olmaktadir (Rahman et al., 2024).

Bu dogrultuda, afet sonras1 yerlesimlerin kisa siireli ¢oziimler olarak ele alinmasi yeterli degildir. Afet
sonrasi yerlesim alanlarinin mekansal organizasyon, kullanici ihtiyaglar ve siirdiiriilebilirlik kriterleri
dogrultusunda yeniden degerlendirilmesi gerekmektedir. Bu c¢alisma Tirkiye’de deprem sonrasi
olusturulan konteyner kentlerin zaman igerisinde kalici yasam alanlarina doniislimiinii mekansal
organizasyon ve siirdiiriilebilirlik baglaminda incelemeyi amaglamaktadir. Arastirmada karsilagtirmali
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nitel analiz yontemi kullamlmistir. inceleme kapsaminda konteyner yerlesim diizeni, i¢ mekan
organizasyonu, kullanicit miidahaleleri ve iklimsel uyum kriterleri degerlendirilmistir.

Bu ¢aligsma, afet sonrasi gegici yerlesimlerin zaman igerisindeki doniistimiinii kullanic1 miidahaleleri ve
mekansal adaptasyon siiregleri lizerinden ele alarak, “geciciligin kalicilasma siirecini” ortaya koymay1
amaglamaktadir. Bu yoniiyle calisma, afet sonrasi barinma yaklagimlarinin kisa vadeli ¢éztimler oldugu
kadar uzun vadeli mekénsal stratejiler cergevesinde de ele alinmasi gerektigini vurgulamaktadir.

1.1. Arastirma Sorulari
Bu ¢alisma kapsaminda agagidaki sorulara yanit aranmustir.

e Afet sonrast olusturulan konteyner yerlesimlerin mekansal organizasyonu hangi 6zellikleri
tagimaktadir?

e Gegici olarak tasarlanan bu yerlesimler zaman igerisinde nasil bir doniisiim siireci
gegirmektedir?
Kullanicilarin mekana miidahaleleri bu yerlesimlerin mekansal yapisini nasil etkilemektedir?

e Bu yerlesimler kullanici ihtiyaglar1 ve yasam kalitesi a¢isindan nasil degerlendirilebilir?

2. KAVRAMSAL CERCEVE
2.1. Afet Sonras1 Barinma

Afet sonrasi barinma siireci, afet sonrasi evleri zarar goren bireylerin giivenli ve yasanabilir mekanlara
yerlestirilmesini amaglamaktadir. Bu siireg, bireylere fiziksel bir barinak saglanmakla birlikte, aynm
zamanda insanlarin giinliikk yagamlarinin siirdiirebilecekleri sosyal, mekansal ve ekonomik kosullarin
da yeniden kurulmasini kapsamaktadir. Bu nedenle afet sonrasi barinma hem teknik bir miidahale hem
de toplumsal iyilesme ve yeniden yapilanma siirecinin temelini olusturmaktadir (Rahman et al., 2024).
Tablo 1’de afet sonras1 barinma siirecinin asamalar1 gosterilmektedir.

Tablo 1. Afet sonras1 barinma asamalarinin mekansal ve davranissal 6zellikleri

ASAMA TANIM SURE MEKANSAL  KULLANICI TEMEL
OZELLIK DAVRANSI SORUNLAR
Acil barinma Afet sonrasi ilk  Saatler Agik alanlar Kagig, korunma  Plansiz, kaos
korunma Spor  salonlar1
Gegici
toplanma
alanlar1
Gegici Kisa siireli yer Giinler Cadir Bekleme, gecici  Yetersiz konfor
barinma degistirme Akraba evleri adaptasyon
Gegici konut Orta vadeli  Aylar-Yillar Konteyner kent ~ Giinliik Mekansal
yasam alani Prefabrik yasamin yetersizlik
yapilar kurulmast Kalicilasma
riski
Kalic1 konut Nihai yerlesim  Uzun vadeli Yeni konut Yerlesme Erisim sorunlari
Yeniden insa aidiyet Gecikme

Kaynak: Quarantelli (1995) temel alinarak yazarlar tarafindan olusturulmustur, 2026

Tablo 1'de goriildiigii lizere, Enrico L. Quarantelli (1995) bu siireci acil barinma, gegici barinma, gegici
konut ve kalici konut olmak iizere dort sinifa ayirmistir. Bu ayrim afet sonras1 barinmanin zaman
icerisinde degisen farkli ihtiyaglara gore farkli mekansal ve islevsel gereksinimler igerdigini
gostermektedir (Quarantelli,1995). Ozellikle gegici konut asamasi, insanlarin giindelik yasamlarina
yeniden devam etmeye basladiklari bir evredir.
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Gegici konut, afet sonrasi barinma siirecinde ¢6ziim olarak yaygin olarak goriilmektedir. Prefabrik
yapilar, yerinde insa edilen gecici birimler ve konteyner gibi farkli tipolojileri kapsamaktadir. Bu
segenekler genellikle barinma sorununa hizli ve kisa slirede ¢oziim bulmak igin gelistirilmistir. Ancak
bu durum mekénin kalitesinin ve kullanici ihtiyaglarinin yeterince dikkate alinmamasina neden
olmaktadir. Bununla birlikte gecici konut ¢oziimlerinin genellikle siirdiiriilebilir olmadig1 ve
kullanicilarin sosyal, kiiltiirel ve gilindelik yasam ihtiyaglarin1 karsilamakta yetersiz kaldigi da
belirtilmektedir (Félix et al., 2013).

Afet sonrasi yapilarinin genellikle fiziksel olarak ele alinmasi, bu siirecte ortaya ¢ikan sosyal ve
mekansal sorunlarin goz ardi edilmesine neden olmaktadir. Giincel ¢alismalar, barinma ¢6ziimlerinin
giivenli bir mekan olmakla birlikte ayn1 zamanda bireylerin sosyal, ekonomik ve kiiltiirel iyilesme
siirecleri ile dogrudan iliskili oldugunu belirtmektedir. Ozellikle gegici barinma ¢dziimlerinin uzun
siireli kullanimi, kullanicilarin yasamlarini ve iyilesme siireclerini dogrudan etkilemektedir (Rahman et
al., 2024).

Bu baglamda giiniimiizde afet sonras1 barinma siireglerinde yaygin olarak kullanilan konteyner kentler,
hizli kurulabilirlik ve standart {iretim avantajlari nedeniyle 6ne ¢ikmaktadir. Ancak bu yerlesimler
cogunlukla tek tip mekansal ¢coziimler sunmaktadir ve farkli kullanici ihtiyaglarina yeterince cevap
verememektedir. Ayrica bu yerlesimlerin yer se¢imi, mekansal organizasyonu ve kullanim siiresi gibi
faktorler kullanicilarin yasam kalitesi iizerinde dogrudan etkili olmaktadir. Bu durum, gecici konut
¢Oziimlerinin barinma ihtiyacini karsilayan fiziksel yapilar olmakla birlikte, ayn1 zamanda kullanict
deneyimini ve toplumsal iyilesme siireglerini sekillendiren mekansal sistemler olarak ele alinmasi
gerektigini gostermektedir.

Sonug olarak, afet sonrasi barinma, yalnizca hizli ¢oziim iiretmeye odaklanan bir siire¢ olarak
degerlendirilmemelidir. Ayn1 zamanda mekansal kalite, kullanici ihtiyaglari ve uzun vadeli kullanim
gibi 6zellikleri de igeren biitlinciil bir yaklagim olarak ele alinmalidir. Bu yaklagim, 6zellikle konteyner
gecici yerlesimlerin tasariminda daha esnek, kullanic1 odakli ve siirdiiriilebilir mekansal stratejilerin
gelistirilmesini gerekli kilmaktadir.

2.2. Gegicilik-Kahcihk iliskisi

Afet sonrasinda gerceklesen barinma siireclerinde “gecicilik” kavrami genellikle kisa siireli kullanim
i¢in tasarlanan mekanlari ifade etmektedir. Bu ¢oziimler afetin hemen ardindan acil barinma ihtiyacini
karsilamak icin gerceklestirilmistir. Ve kalic1 konutlara geciste ara bir asama olarak kullanilmaktadir.
Ancak literatiirde bu siire¢ genellikle 6ngoriildiigii gibi ilerlemedigi ve bu gecici konutlarin beklenenden
daha uzun siire kullanildig1 belirtilmektedir (Rahman et al., 2024).

Gegici barinma ¢oziimlerinin uzun siire kullanilmast “geg¢icilik” kavramimin yeniden tanimlanmasina
neden olmaktadir. Enrico L. Quarantelli gecici konutlarin afet sonrasinda kalici mekana gegisin bir
asamast olarak belirtmektedir. Ancak bu asamanin siiresinin ¢ogunlukla belirsiz oldugunu da
belirtmektedir. Bu diisiince dogrultusunda gegici olarak tasarlanan afet sonrasi barmma alanlarinin
yillarca kullanildig1 ve kalict yagam alanlarina doniistiigii goriilmektedir (Quarantelli,1995). Bu durum
gecicilik ve kalicilik kavramlarinin birbirinden keskin bir sekilde ayrilmadigim gostermektedir.

Gegici yerlesimlerin kalicilagsma siireci, ¢ogunlukla planli bir doniisiimden ziyade, zorunluluklar ve
sinirliliklar dogrultusunda gelismektedir. Kalic1 konut tiretimindeki gecikmeler, ekonomik kisitlar ve
alternatif barinma segeneklerinin yetersizligi, kullanicilarin gecici yerlesimlerde daha uzun siire
kalmasina neden olmaktadir. Bunun yami sira, afet sonrast barinma siireglerinde karar alma
mekanizmalarinin karmasikligi ve c¢ok aktorlii yapisit da bu siirecin uzamasinda etkili olmaktadir
(Rahman et al., 2024).

Bu siirecte kullanicilarin mekanik miidahalesi 6nemli bir etkendir. Gegici olarak tasarlanan mekanlarin
uzun siire kullanilmasi, mevcut yapiy1 doniistiirme ve ek mekansal ¢oziimler getirme gibi kullanicilarin
yasam deneyimlerine uygun yeni diizenlemeler olugturmasina neden olmaktadir. Bu miidahaleler, gecici
yerlesim alanlarinin degismez yapilar olmadigim gostermektedir. Aksine, kullanici deneyimleri ile
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siirekli olarak yeniden sekillenen mekanlar oldugunu gostermektedir. Bu baglamda mekén, kullanim
stireci igerisinde yeniden {iretilen bir yapi olarak ele alinmalidir.

Gegicilikten kaliciliga doniisiim siireci ayn1 zamanda mekéansal ve toplumsal sorunlari da beraberinde
getirmektedir. Gegici konutlarin uzun siireli kullanimi, baglangigta bu amagla tasarlanmamis
mekanlarda yasamin siirdiiriilmesine neden olmaktadir. Bu durum mekansal yetersizlik, mahremiyet
sorunlar1 ve iklimsel uyumsuzluk gibi problemleri daha goriiniir hale getirmektedir. Ayrica standart
tiretim anlayisiyla gelistirilen bu yerlesimlerin farkli kullanici ihtiyaglarina uyum saglayamamasi, bu
sorunlarin belirginlesmesine yol agmaktadir (Félix et al., 2013).

Bu baglamda gegicilik ve kalicilik iliskisi zaman igerisinde birbirine doniisen bir siire¢ olarak
degerlendirilmelidir. Afet sonras1 yerlesimlerin yapisi tasarim siireclerinde esneklik, uyarlanabilirlik ve
kullanic1 odaklilik gibi kavramlarin 6nemini artirmaktadir. Dolayisiyla gecgici barinma ¢dziimlerinin
potansiyel olarak kalicilagabilecegi gz oniinde bulundurularak tasarlanmasi, afet sonrasi mekansal
planlama agisindan kritik bir gereklilik olarak ortaya ¢ikmaktadir.

2.3. Siirdiiriilebilirlik ve Kullanic1 Odakh Yaklasim

Afet sonrasinda barimma siireglerinde siirdiiriilebilirlik kavrami ¢ogunlukla ¢evresel ve teknik boyutlar
tizerinden ele alinmaktadir. Bu yaklagimlar genellikle enerji verimliligi, malzeme kullanimi ve hizh
iretim gibi 6zelliklere odaklanmaktadir. Ancak sosyal iligkiler ve yagam kalitesi gibi etkenler ikinci
planda kalmaktadir. Oysa afet sonrasi barinma ihtiyaci yalnizca barinma sorunu degildir. Ayni zamanda
insanlarin psikolojik iyilesme siireglerini de dogrudan etkileyen bir yasam alani tiretimidir (Rahman et
al., 2024).

Bu dogrultuda siirdiiriilebilirlik kavraminin ¢evresel boyutlari ile sosyal boyutlar1 da ele alinmasi
gerekmektedir. Sosyal siirdiiriilebilirlik, bireylerin yasam kalitesini, mekansal memnuniyetlerini ve
aidiyet duygusu gibi 6zellikleri igermektedir. Bu kapsamda siirdiiriilebilirligin ¢ok boyutlu bir kavram
oldugu ve sosyal boyutun da belirleyici oldugu belirtilmektedir (Cheshmehzangi & Li, 2020). Ancak
afet sonrasi gecici yerlesimlerde bu unsurlarin yeterince saglanamadigi ve gegici konutlarin kullanici
ihtiyaclarini karsilamakta yetersiz kaldigi belirtilmektedir (Félix et al., 2013).

Gegici barinma ¢oziimlerinde siirdiiriilebilirlik yap1 performansiyla ilgili oldugu kadar ayn1 zamanda
kullanim siirecinde esneklik ve uygulanabilirlik ile de iliskilidir. Afet sonras1 yerlesimlerin uzun siireli
kullanimi, farkli ihtiyaglara cevap verecek sekilde doniismesini gerektirmektedir. Ancak genellikle
kullanilan gegici konutlar mekansal esneklik ve kullanici ihtiyaglarini karsilamamaktadir (Kim, 2025).
Bu durum, tasarim siirecinde kullanici ihtiyaglarinin yeterince dikkate alinmadigini gostermektedir.

Kullanict odakli yaklagim, afet sonrasi barinma tasarimlarinda giderek daha fazla 6nem kazanmaktadir.
Bu yaklagim, kullanicilarin mekani nasil kullandigini, hangi ihtiyaglara sahip oldugunu ve zaman
icerisinde mekanla nasil iliski kurdugunu anlamay1 amaclamaktadir. Ozellikle kullanicilarin mekana
miidahale ederek gerceklestirdigi doniisiimler, tasarimin eksik kaldigi noktalar1 ortaya koymaktadir.
Ayrica mekansal ihtiyaclara dair 6nemli veriler sunmaktadir. Bu baglamda mekéan, kullanici ile birlikte
stirekli yeniden {iiretilen dinamik bir siire¢ olarak degerlendirilmelidir (Alexander, 2006).

Bu ¢ergevede afet sonrasi barinma siireglerinde siirdiiriilebilirligin saglanabilmesi ig¢in, tasarim
yaklagimlarinin daha esnek, uyarlanabilir ve kullanici odakli hale getirilmesi gerekmektedir.
Kullanicilarin degisen ihtiyaglarina cevap verebilen ve zaman igerisinde doniisebilen mekansal
cozlimler siirdiiriilebilir barinmanin temelini olusturmaktadir. Bu dogrultuda, gegici konutlarin uzun
vadeli kullanim senaryolarmi da igerecek sekilde tasarlanmasi gerekmektedir.

3. YONTEM

Bu calisma, afet sonrasi gegici barinma c¢oziimlerinin zaman igerisinde kalici yasam alanlarina
doniisiimiinii incelemeyi amaglayan nitel bir arastirmadir. Arastirmada, mekansal organizasyon,
kullanict miidahaleleri ve siirdiiriilebilirlik boyutlarmin birlikte degerlendirilebilmesi amaciyla
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karsilagtirmali analiz yaklasimi benimsenmistir. Bu kapsamda arastirma siireci Sekil 1’de
gosterilmektedir.

Gegicilik-kahicilik Yerlegim diizeni, i¢ mekén Gegici yerlesimlerin
iliskisi ve kullanici organizasyonu, kullanici kalicilagma siireci ve
odakli mekénsal miidahaleleri ve iklimsel mekansal sorunlari
yaklagim uyum kriterleri incelenmistir. analiz edilmigtir.
degerlendirilmistir. f +
. z
i i
i I S
LITERATUR KAVRAMSAL it MURSBLAE __ ssmmasrmmpir, e eb sl
~ TARAMASI CERCEVE — VAKASECIMI o Wi ANALIZ T e -~
! s ’ : ANALIZ : SONUC
3 v
Afet sonrasi barinma,
gegici konut
ve siirdiiriilebilirlik Tiirkiye’de deprem sonrasi Farkli yerlesimler
konularna iliskin olusturulan konteyner mekansal ve kullanict
akademik caligmalar yerlesim &rnekleri odakl kriterler dogrultusunda
incelenmistir. belirlenmistir. kargilagtirlmistir.

Sekil 1. Arastirma yontemi ve analiz siirecine iliskin akis semast

Bu sekil, aragtirmanin literatiir taramasindan baslayarak kavramsal cergeve, vaka se¢imi, mekansal
analiz ve karsilastirmali degerlendirme agsamalarini igeren siireci gostermektedir.

3.1. Arastirma Yaklasimi

Calismada nitel arastirma yontemi kullanilmistir. Bu yontem, afet sonrasi barinma siireclerini fiziksel
yonleriyle birlikte ayni zamanda sosyal ve mekansal yonleriyle birlikte incelemeye olanak
saglamaktadir. Bu dogrultuda ¢alisma, mekéanin kullanicilarla birlikte zaman i¢inde degisen ve doniisen
bir yap1 oldugu kabuliiyle ele alinmustir.

3.2. Veri Toplama Siireci
Arastirma kapsaminda veri toplama siireci ii¢ temel asamadan olusmaktadir:

Literatiir taramasi: Afet sonrasi barinma, gegici konut, siirdiriilebilirlik ve kullanici odakli tasarim
konularinda mevcut ¢alismalar incelenmistir.

Gorsel veri analizi: Tiirkiye’de deprem sonrasi olusturulan konteyner yerlesimlere ait gorseller
incelenmistir. Bu gorseller, yerlesim diizeni, mekansal organizasyon ve kullanici miidahalelerini analiz
etmek amaciyla degerlendirilmistir.

Calisgma kapsaminda Tiirkiye’de deprem sonrasi olusturulan farkli konteyner yerlesim oOrnekleri
incelenmis ve bu ornekler analiz siirecinde karsilastirmali olarak ele alinmuistir.

3.3. Analiz Yontemi

Elde edilen veriler, belirlenen mekansal degerlendirme kriterleri dogrultusunda sistematik olarak analiz
edilmistir. Bu kapsamda asagidaki kriterler kullamlmastir:

e Yerlesim diizeni: Konteyner birimlerin yerlesim bi¢imi, yogunluk ve kamusal alan iliskisi.

e I¢ mekan organizasyonu: Birimlerin plan kurgusu, kullanim kapasitesi ve mekéansal yeterlilik.

e Kullanici miidahaleleri: Kullanicilarin mekéna ekledigi yapilar, goélgelikler ve mekansal
doniistimler.

e iklimsel uyum: Golgeleme, havalandirma ve cevresel kosullara adaptasyon.
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Bu kriterler dogrultusunda yapilan analizler ile konteyner yerlesimlerinin mekansal yeterlilik,
mahremiyet ve kullanici ihtiyaglarina uyum kapasitesi degerlendirilmistir.

3.4. Calismanin Kapsam ve Simirhliklar:

Bu calisma, Tiirkiye’de deprem sonrasi olusturulan konteyner yerlesimlere odaklanmaktadir. Analizler,
secilen ornekler tizerinden gerceklestirilmis olup, elde edilen bulgular bu 6rnekler ile sinirlidir. Ayrica
caligma kapsaminda kullanilan gorsel veriler belirli bir zaman dilimine ait oldugundan, yerlesimlerin
zaman igerisindeki tiim doniisiim siireclerini kapsamamaktadir. Bu durum, ¢alismanin 6nemli bir
sinirliligi olarak degerlendirilmektedir.

4.TURKIYE’DE DEPREM VE AFET SONRASI BARINMA

Tiirkiye, aktif fay hatlar1 tizerinde bulunmasi nedeniyle deprem riski tasiyan lilkeler arasinda yer
almaktadir (Sekil 2). Ulke, aktif fay hatlarmin etkisi altinda bulunmasi nedeniyle farkli donemlerde
bliytik 6lgekli depremler ve yikimlar ile karsi karsiya kalmistir. Bu durum Tiirkiye’de depremlerin
stireklilik gosteren bir gergek oldugunu ortaya koymaktadir.

\ : TURKIYE DEPREM TEHLIKE HARITASI

Sekil 2. Tiirkiye Deprem Tehlike Haritas1 (Kaynak: AFAD, 2018)

Tiirkiye’de gerceklesen depremler degerlendirildiginde hem can kaybinda hem de yapi1 stogunda ciddi
hasarlar olustugu goriilmektedir (Tablo 2). Tablo 2’de goriildiigii {izere ozellikle 1999 Marmara
Depremi, 2011 Van Depremi ve 2023 Kahramanmaras merkezli depremler, genis Slgekli yikimlarin
yasandig1 ve depremden etkilenen bdlgelerde yasayan insanlarin biiyiikk bir ¢ogunlugunun barmmma
ihtiyac ile kars1 karsiya kaldig1 afetlerdir. Bu depremler sonucunda yiiz binlerce binanin yikilmasi ve
ag1ir hasar almas1 gibi sorunlar, afet sonras1 barinma ¢dziimlerinin énemini artirmaktadir.
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Tablo 2. Tiirkiye’de Meydana Gelen Onemli Depremler ve Temel Ozellikleri

. YAKLASIK
YIL DEPREM BUYUKLUK ETBIBII]:(E;EE YIKILAN/AGIR SEKIL
HASARLI BiNA
2023 Kahramanmaras 7.7-7.6 Giineydogu 300.000
Anadolu
(Kaynak: | EkoAvrya,
2023)
2020 Elazig 6.8 Dogu 16.000
Anadolu
2011 Van 7.2 Dogu 48.000
Anadolu
1999 Golciik 7.4 Marmara 112.000
(Marmara) Bolgesi

(Kaynak: BBC,2019)

(Tablo yazarlar tarafindan olusturulmustur, 2026)

Afet sonrasi barinma siirecinde ilk asama olarak cadirlar kullanilmakta, ikinci agamada ise konteyner
kentler daha yaygin olarak kullanilmaktadir. Ancak Tiirkiye’de bu gecici barinma alanlar1 genellikle
planlanandan daha uzun siire kullanilmaktadir ve zamanla bu alanlarmn kalict yasam alanlarina
doniistiigii goriilmektedir.

2023 Kahramanmaras merkezli depremin etkilerinin en ¢ok goriildiigii illerden biri de Hatay’dir. Bolge,
afet sonrast barmma siirecinin en yogun yasandigi alanlardan biridir. Kentte ¢ok sayida yapinin
yikilmasi ve agir hasar almasi nedeniyle bolgede genis 6lgekli konteyner kentlerin kurulmasina neden
olmustur. Bu ¢aligma kapsaminda elde edilen gorsel veriler Hatay’daki konteyner yerlesimlerinden elde
edilmistir. Bu nedenle caligma, Hatay Ornegi ilizerinden afet sonrasi gecici yerlesimlerin zaman
icerisindeki mekansal doniisiimiinii ortaya koyan bir baglam sunmaktadir.

5. BULGULAR

Bu caligma dogrultusunda elde edilen gorsel veriler ve videolar birlikte degerlendirildiginde, afet
sonrast kurulan konteyner kentler zaman igerisinde kullanicilarin giinliilk yasamlarini stirdiirdiikleri
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kalict mekanlara doniismiistiir. Bulgular, konteyner yerlesim diizeni, i¢ mekan organizasyonu, kullanici
miidahaleleri ve iklimsel uyum kriterleri {izerinden degerlendirilmistir.

5.1. Konteyner Yerlesim Diizeni

Incelenen konteyner yerlesim alanlarinda konteyner birimlerinin baslangicta diizenli bir grid sistemi
dogrultusunda planlandig1 goriilmektedir (Tablo 3). Kurulum asamasinda konteynerler belirli akslar
boyunca dizilmektedir. Kentte birimler aras1 mesafe ve dolagim alanlar standart bir diizen igerisinde
bulunmaktadir. Bu hizli yerlesim ve kontrol edilebilir bir mekansal organizasyon olusturmaktadir.

Tablo 3. Konteyner Yerlesimlerde Planlanan ve Kullanim Sonras1 Mekansal Doniigiim

ALAN/ISLEV PLANLANAN DURUM KULLANIM SONRASI
DURUM

Yerlesim Diizeni

Ortak Kullanim
(Camasir Yikama Alani)

o~ >
Kaynak: AFAD, 2023 Kaynak: Kazim Kizil, 2026

(Tablo yazarlar tarafindan olusturulmustur, 2026)

Ancak yapilan incelemeler, bu diizenin zaman igerisinde kullanici ihtiyaglar1 dogrultusunda degistigini
gostermektedir. Kullanicilarin konteyner onlerine ekledikleri tente, gélgelik ve branda gibi malzemeler
kullanilarak baslangigta tanimli olan agik alanlarin zamanla degistigi goriilmektedir. Bu miidahaleler
dogrultusunda acik alanlarin bir kismmin zamanla yar1 6zel kullamimlara doniistiigii ve yerlesim

diizeninin daha esnek ama diizensiz olarak sekillendigi gdzlemlenmistir.

Yerlesim diizeninde yapilan bireysel miidahalelerle birlikte ortak kullanim alanlarinin mekansal etkisi
de 6nemli bir etkendir. Camagirhane gibi ortak kullanim alanlarinin kent igerisinde belirli noktalara
konuldugu goriilmektedir. Ancak bu alanlarin  kullaniminda yasanan sorunlar, kullanicilarin
ihtiyaclarint kendi konteyner birimlerinde ¢dzmelerine neden olmaktadir. Bu durum konteyner
onlerinde yeni kullanim alanlarinin olusmasina neden olmustur (Tablo 3).

Genel olarak degerlendirildiginde, konteyner yerlesim diizeninin baslangigtaki standart ve diizenli
sisteminin zaman igerisinde kullanicilarin miidahaleleri dogrultusunda degistigini gostermektedir. Bu
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doniisiim, afet sonrast gecici yerlesim alanlarinin kullanici ihtiyaglart dogrultusunda siirekli olarak
yeniden sekillenen alanlar oldugunu gostermektedir.

5.2. i¢ Mekan Organizasyonu

Incelenen konteynerin i¢ mekanlar1 standart bir plan semasi1 dogrultusunda tasarlanmistir. Genel olarak
konteyner birimlerinde bir yatak odasi, bir 1slak hacim ve bir yasam alani1 bulunmaktadir (Tablo 4).
Mutfak yasam alani igerisinde ¢oziimlenmektedir. Bu plan tasarimi, minimum mekéansal ihtiyaglar
kargilamaya yonelik olmaktadir ve kullanicilarin uzun sireli kullanimini karsilamada yetersiz
olmaktadir.

Tablo 4. Konteyner i¢ Mekan Birimlerinin Plan ve Kullanim Durumuna Gére Degerlendirilmesi

MEKAN TURU PLAN UZERINDEKI KONUMU ic MEKAN iC MEKAN
GORSELI 1 GORSELI 2

Yatak Odas1

Islak Hacim

Mutfak

Yasam Alani

Kaynak: Karmod, 2026

(Tablo yazarlar tarafindan olusturulmustur, 2026)
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Yapilan incelemeler, i¢ mekanin biiyiikliigliniin kullanicilarin mekani kullanma sekillerini etkiledigini
gostermektedir. Ozellikle konteyner birimlerinde tek bir yatak odasi bulunmasi nedeniyle aileler bu
alanlar genellikle cocuklarin kullanmasini tercih etmektedir. Ebeveynler ise yasam alanlarinda uyumak
zorunda kalmaktadir. Bu durum yasam alaninin birden fazla ihtiyaca hizmet etmek zorunda kaldigini
gostermektedir.

Konteyner birimlerinin i¢erisinde mutfak alaninin bulunmamasi yagsam alaninin ¢ok iglevli olmasina
neden olmaktadir. Sinirli tezgah alani ve donat1 yetersizligi kullanicilarin mutfak ekipmanlarini duvar
raflart ve ek depolama c¢oziimleri ile tamamlamasina neden olmaktadir. Bu durum kullanici
miidahalelerinin dis mekanda ve i¢ mekanda da goriildiigiinti gostermektedir. Ayrica i¢ mekanda yeterli
depolama alanlariin bulunmamasi esyalarin agikta ve diizensiz sekilde bulunmasina neden olmaktadir.
Bu durum hem mekénsal konforu hem de kullanicilarin kullanim kolayligini etkilemektedir.

Genel olarak degerlendirildiginde, konteyner i¢ mekan organizasyonunun minimum yasam kosullarini
saglamaya yonelik standart bir planlama yaklagimi ile olusturuldugu goriilmektedir. Ancak
kullanicilarin giinliik yasam ihtiyaglar1 ve aile yapilar1 dogrultusunda bu mekanlarin doéniistiiriildiigii
gorilmektedir. Bu durum, afet sonrasi gegici barinma birimlerinde i¢ mekanlarin fiziksel yeterlilik ile
birlikte esneklik, cok islevliligi ve kullanici ihtiyaglarina uyum saglayabilme kapasitesi acisindan da
degerlendirilmesi gerektigini ortaya koymaktadir.

5.3. Kullanic1 Miidahaleleri

Afet sonrasi1 olusturulan konteyner alanlarinda, baslangicta standart ve kullanicilardan bagimsiz olarak
tasarlanan mekansal diizenin zamanla kullanict miidahaleleriyle doniistiigii goriilmektedir (Tablo 5).
Yapilan gozlemler, kullanicilarin i¢ mekanda ile birlikte dis mekanda da yagsam alanlarini genigletmek
ve giinliik ihtiyaclarini kargilamak amaciyla ¢esitli fiziksel miidahalelerde bulundugunu gostermektedir.

Tablo S. Konteyner Yerlesimlerde Gozlemlenen Kullanic1 Miidahaleleri ve Mekansal Etkileri

MUDAHALE GOZLENEN DURUM
TURU

Yar1 Ac¢ik Alan
Olusturma

Kaynak: Kazim Kizil, 2026

Bireysel Donati
Yerlesimi

il

Kaynak: Kazim Kizil, 2026  Kaynak: Kazim Kizil, 2026  Kaynak: Kazim Kizil, 2026
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Kisisellestirme
ve

Bireysel Alan
Olusturma

Kaynak:r Kazim 1211, 2026

Sosyal Kullanim
Alam Olusturma

Knk Hatay mabhalli

Kaynak: Kazim Kizil, 2026 ~ Kaynak: Kazim Kizil, 2026 haber, 2023

(Tablo yazarlar tarafindan olusturulmustur, 2026)

Bu miidahalelerin en belirgin 6rneklerinden biri konteyner dnlerinde olusturulan yari agik kullanim
alanlaridir. Kullanicilar konteyner onlerine gecici sacaklar olusturarak dis mekani aktif bir yagam
alanina doniistiirmektedir. Bu alanlar oturma, dinlenme ve gilindelik aktivitelerin gerceklestirildigi
mekanlar haline gelmektedir ve bdylece i¢ mekandaki yogunluk kismen azaltilmaktadir.

Bununla birlikte, ¢amagsir yikama ve kurutma gibi ihtiyaglarin mekansal doniisiimii etkiledigi
goriilmektedir. Konteyner birim alanlarinin kiigiik olmas1 ve kentte karsilasilan hijyen problemleri
nedeniyle kullanicilar camagir makinelerini konteyner disina yerlestirmektedir. Camasir kurutma islevi
igin ise acik alanlarda ya da kendilerinin olusturdugu yar1 agik mekanlarda ¢6ziildiigli gézlemlenmistir.
Bu durum kamusal ve 6zel alan simirlarinin bulaniklagmasina neden olmaktadir. Ayn1 zamanda saglik
ve hijyen agisindan riskler olusturabilmektedir.

Kullanicilar islevsel miidahalelerle birlikte ayni zamanda mekéanin kisisellestirilmesine yonelik
uygulamalarda bulunmaktadir. Bitki yetistirme alanlari, saksilar, geri doniistiiriilmiis malzemelerden
olusturulan kii¢iik bahgeler ve konteyner disina ihtiyag dogrultusunda yapilan eklentilerle kullanicilar
yasadiklar1 mekani daha ev hissi veren bir ortama doniistirmeye ¢aligmiglardir. Bu tiir miidahaleler,
kullanicilarin mekéna aidiyet duygularini giliglendirmelerinde 6nemli bir etkendir.

Ayrica dis mekanda kullanilan mobilyalar, sandalyeler ve koltuklar gibi elemanlar kullanicilarin
miidahalelerinin bir parcasidir. Bu elemanlar genellikle konteyner disinda kullanilarak kullanim alanim
genigletmektedir. Ancak bu durum ayni zamanda dolasim alanlarinin daralmasina ve yerlesim diizeninin
bozulmasina neden olmaktadir.

Genel olarak degerlendirildiginde, kullanici miidahalelerinin konteyner yerlesimlerini ve birimlerini
yeniden sekillendirdigini gostermektedir. Bu miidahaleler kullanicilarin konteynerlerin yetersizligine
kars1 gelistirdikleri adaptasyon yontemini gostermektedir.
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5.4. iklimsel Uyum ve Cevresel Kosullar

Konteyner yerlesimlerinde iklimsel kosullarin mekansal kullanim ve kullanici davraniglar iizerinde
belirleyici bir etkiye sahip oldugu gdzlemlenmistir. Ozellikle yagishi hava kosullarinda, yerlesim
icerisindeki yaya yollarinda su birikintilerinin olustugu ve drenaj altyapisinin yetersiz kaldig
goriilmektedir (Tablo 6). Bu durum, hem giinliik yagami zorlastirmakta hem de kullanici konforunu
olumsuz yonde etkilemektedir.

Tablo 6. Konteyner Yerlesimlerde Iklimsel ve Cevresel Kosullara Bagli Sorunlarmm Gozlemsel
Degerlendirilmesi

SORUN TURU GOZLENEN DURUM

iklimsel Problemler

m\\

Kaynak: Kazim Kizil, Kaynak: Kazim Kizil, Kaynak: Kazim Kizil,
2026 2026

Isil Konfor
Problemleri

] ' ' ekmek.
S/ Y, ek —
Kaynak: Hatay mahalli Kaynak: ekmek ve giil Kaynak: Hatay mahalli
haber, 2023 2023 haber, 2023

(Tablo yazarlar tarafindan olusturulmustur, 2026)

Yagmur ve gilines gibi etkenlere karsi kullanicilarin bireysel ¢oziimler gelistirdigi goriilmektedir.
Konteynerlerin iizerine eklenen branda ve tente gibi elemanlar, yagisin i¢ mekéana etkisini azaltmay1
amaglamaktadir. Ancak bu ¢oziimler gogunlukla gecici olarak kullanilabilmekte ve bazi durumlarda
cephe boyunca sizmalara neden olabilmektedir. Bu durum, hem yapi1 elemanlarinin dayaniklilig
acisindan hem de i¢c mekan konforu acisindan sorun olusturmaktadir.

Ic mekanlarda ise iklimsel uyumun biiyiik &lgiide mekanik sistemler araciligiyla saglandigi
goriilmektedir. Klima ve vantilatdr gibi ekipmanlarin yogun kullanimi, konteynerlerin 1s1 yalitimi ve
dogal havalandirma agisindan yetersiz kaldigim gostermektedir (Tablo 6). Ozellikle yaz aylarinda asir1
1sinma, kig aylarinda ise yetersiz yalitim nedeniyle 1s1 kayb1 yasandigi sylenebilir.
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Ayrica, dar yerlesim diizeni ve yapilarin birbirine yakin konumlanmast gibi etkenler dogal hava akisini
sinirlamakta ve yeterli giineslenme kosullarinin saglanmasini zorlastirmaktadir. Bu durum i¢ mekan
konforunu etkileyebilmektedir. Gece kullaniminda ise aydinlatma yetersizlikleri ve 1slak zeminler
giivenlik agisindan risk olusturabilmektedir.

Genel olarak degerlendirildiginde, konteyner yerlesimlerinde iklimsel uyumun biiylik olgiide
kullanicilarin bireysel miidahaleleri ile saglanmaya ¢aligildigi goriilmektedir. Ancak bu miidahalelerin
cogunlukla gecici ve yetersiz kaldig1 goriilmektedir.

6. TARTISMA

Bu c¢aligma kapsaminda elde edilen bulgular, afet sonrasi olusturulan konteyner kentlerin zaman
icerisinde kullanici ihtiyaglar1 dogrultusunda kalici yasam alanlarina doniismektedir. Bu durum,
literatiirde vurgulanan “gecicilik—kalicilik™ iligkisinin pratikte keskin sinirlar igermedigini gostermekte
ve bu iki kavramin i¢ i¢e gecen dinamik bir siire¢ olarak degerlendirilmesi gerektigini desteklemektedir.

Elde edilen bulgular, konteyner yerlesimlerin baslangigta standart, hizli {iretim ve kontrol edilebilirlik
ilkeleri dogrultusunda planlandigini gostermektedir. Ancak zaman igerisinde kullanic1 miidahaleleriyle
bu diizenin degistigi goriillmektedir. Agik alanlarin yari 6zel alanlara doniistiigii ve yerlesim kurgusunun
daha esnek fakat diizensiz bir yapiya doniistiigii goriilmektedir. Bu durum, Félix et al. (2013) ve Rahman
et al. (2024) tarafindan belirtilen gecici barinma ¢oziimlerinin kullanici ihtiyaglarini yeterince
karsilayamadigi ve zamanla doniisiime ugradigi yoniindeki bulgularla ortiismektedir. Dolayisiyla,
baslangicta diizenli olarak kurgulanan yerlesimlerin kullanim siireci igerisinde kullanict odakli ancak

plansiz bir doniisiim gecirdigi sdylenebilir.

I¢c mekan tasarimi agisindan degerlendirildiginde, konteynerlerin minimum yasam kalitesini saglayacak
sekilde tasarlandigir goriilmektedir. Ancak bu planin uzun siireli kullanim igin yetersiz kaldig
goriilmektedir. Ozellikle konteynerlerin tek yatak odasma sahip olmalari aile yapisina uygun bir
kullanim sunmamaktadir. Ve yasam alanlariin ¢ok islevli kullanimini zorunlu kilmaktadir. Bu durum
literatiirde bahsedilen mekansal yetersizlik ve mahremiyet sorunlari ile iligkilidir. Ayn1 zamanda bu
bulgu, gecici konut tasarimlarinda esneklik kriterlerinin yeterince dikkate alinmadigin1 gostermektedir

Kullanici miidahaleleri bu ¢alismanin en 6nemli bulgularindan biridir. Kullanicilarin konteyner dnlerine
olusturduklar yar1 agik alanlar ve eklentiler mekansal yetersizliklere karsi gelistirilen uyum olarak
degerlendirilebilir. Bu miidahaleler, Alexander’in (2006) mek&nin kullanici ile birlikte yeniden
iiretildigi yaklasimini desteklemektedir. Ayrica bu durum tasarim siirecinde kullanici ihtiyaglarinin
yeterince diigiiniilmediginin gostergesidir.

Camagsir yikama, depolama gibi ihtiyaglarin ise dis mekanda toplu kullanim alanlarinda yapilmasi,
sosyal ve saglikla ilgili sorunlarin da olugsmasina neden olmaktadir. Bu durum hem mekansal diizeni
hem de yasam kalitesini etkileyen 6nemli bir problemi olusturmaktadir. Bu dogrultuda gecici yerlesim
alanlarinin uzun siireli kullanim ihtimalini géz 6niinde bulundurmadan tasarlanmasinin bir sonucu
olarak olustugu ortaya ¢ikmaktadir.

Iklimsel uyum acisindan degerlendirildiginde ise, konteynerlerin biiyiik 6l¢iide kullanic1 miidahaleleri
dogrultusunda c¢evreye uyum gosterdigi goriilmektedir. Branda ve benzeri ¢oziimlerle kullanicilar
iklimsel etkileri azaltmaya caligmaktadir. Ancak bu miidahalelerin ¢ogunlukla yetersiz kaldig
goriilmektedir. Bu durum, konteyner kentlerinin iklim konforu acisindan yetersiz kaldigini
gostermektedir.

Genel olarak degerlendirildiginde, elde edilen bulgular afet sonrasi barinma ¢ozlimlerinin kisa siireli
bir miidahale olarak degerlendirilmesinin yetersiz oldugu goriilmektedir. Gegici olarak tasarlanan bu
alanlarin ¢ogunlukla uzun siireli kullanildigr géz Oniinde bulunduruldugunda, tasarim siireglerinin
esneklik, uyarlanabilirlik ve kullanici odaklilik tasarim ilkeleri dogrultusunda ele alinmasi
gerekmektedir. Bu baglamda, afet sonrasi barinma yaklagimlarinin uzun vadeli mekénsal kalite ve
stirdiiriilebilirlik kriterlerini de i¢eren bir anlayisla yeniden degerlendirilmesi gerekmektedir.
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7. SONUC

Bu galisma afet sonrasi olusturulan gegici yerlesimlerin zaman igerisinde nasil doniistiigiinii mekansal
organizasyon, kullanici miidahaleleri ve siirdiiriilebilirlik boyutlar1 iizerinden incelemektedir. Bu
dogrultuda “gecicilikten kalicilia” uzanan siirecin fiziksel oldugu kadar ayni zamanda sosyal ve
mekansal bir doniisiim oldugunu ortaya koymustur. Elde edilen bulgular, baslangigta kisa siireli
kullanim ig¢in tasarlanan konteyner kentlerin zaman igerisinde kullanicilarin gilinliik yasamlarina ve
ihtiyaglarina uygun olarak kalici yasam alanlarma doniistiigiinii agik bigimde gostermektedir.

Arastirma sonuglari afet sonrasi barinma alanlarinin genellikle hiz, standartlagma ve maliyet odakli
olarak gelistigini, ancak uzun siireli kullanimlarda yetersiz kaldigin1 ortaya koymaktadir. Mekansal
yetersizlik, mahremiyet eksikligi ve cevresel konfor problemleri, kullanicilarin mekana miidahale
etmesini kacinilmaz hale getirmektedir. Bununla birlikte, bu miidahaleler tasarim siirecindeki
eksiklikleri goriiniir kilmaktadir. Bu baglamda kullanici miidahaleleri, bireysel ¢oziimlerle birlikte ayni
zamanda mekénsal iiretim siirecinin aktif bir bileseni olarak degerlendirilmelidir.

Bu calisma kapsaminda elde edilen bulgular Tablo 7 ve Tablo 8’de sistematik olarak 6zetlenmistir. Tablo
7’de goriildiigii izere, mekansal birimler {izerinden yapilan degerlendirmede konteyner yerlesimlerde
yasam konforunu etkileyen temel sorunlarin mekansal yetersizlik, mahremiyet eksikligi ve ¢evresel
konfor problemleri etrafinda yogunlastigini ortaya koymaktadir.

Tablo 7. Konteyner Yerlesimlerde Mekansal Birimlerin Yagam Konforuna Etkisi

MEKANSAL MEKANSAL MAHREMIYET ISLEVSELLIK CEVRESEL ETKi
BiRiM /' YETERLILIK KONFOR ACIKLAMASI
FAKTOR

Yatak Odast v (Sinirl) X v X Tek yatak odast
bulunmasi,
ozellikle
kalabalik
ailelerde
mahremiyet
sorununa ve
mekansal
yetersizlige
neden
olmaktadir.

Yasam Alam X X v X Ayni  mekanm

(Cok islevli) oturma, uyuma
ve yemek gibi
farkli  islevleri
barindirmasi,
mekansal ve
¢evresel konforu
diistirmektedir.

Mutfak Alam X X v (Sinirl) X Ayt bir mutfak
alaninin
bulunmamasi ve
sinirli  donati,
kullanicilarin dis
mekan ve ek
¢Oziimler
liretmesine
neden
olmaktadir.
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Islak Hacim v v X Temel
ihtiyaglari
karsilamakla
birlikte,
havalandirma ve
kullanom  alani
acisindan smirl
kalmaktadir.

Depolama X X X X Depolama

Alani alaninin
bulunmamasi,
mekansal
diizensizlik ve
kullanim
zorluklarina yol
agmaktadir.

Yari Acak v (Kismen) v v Kullanicilar

Alanlar tarafindan

(Eklenen) olusturulan yart
acik alanlar,
mekansal
genisleme
saglayarak
konforu
artirmaktadir.

Agk  Alan ¢ (Plansiz) X v v (Kismen) Agik  alanlarm

Kullanimi bireysel
kullanima
dontismesi
dolagimi
zorlagtirmakta,
ancak ¢evresel
konforu kismen
artirmaktadir.

Ortak X X v (Sinurl) X Ortak alanlarin

Kullanim yetersizligi,

Alanlar: kullanicilarin
bireysel
¢Oziimler
iretmesine  ve
hijyen
sorunlarma yol
agmaktadir.

(Tablo yazarlar tarafindan olusturulmustur, 2026)

Ayrica, Tablo 8’de temel analiz basliklar iizerinden yapilan degerlendirme, yerlesim diizeni, i¢ mekan
organizasyonu, kullanic1 miidahaleleri ve gevresel uyum agisindan mevcut sistemin siirdiiriilebilirlik ve
uzun vadeli kullanim agisindan 6nemli sinirhiliklar icerdigini gostermektedir. Bu iki tablonun birlikte
degerlendirilmesinin afet sonrasi gegici yerlesimlerin fiziksel ¢oziimler ile birlikte ayni zamanda
kullanict odakli ve gevresel baglami da dikkate alan biitlinciil bir tasarim yaklasimi ile ele alinmasi
gerektigini ortaya koymaktadir.
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Tablo 8. Konteyner Yerlesimlerin Temel Analiz Basliklar1 Uzerinden Degerlendirilmesi

ANALIZ MEKANSAL  KULLANICI SURDURULEBI PROBLEMATI ACIKLAMA
BASLIGI YETERLILIK UYUMU LiRLIK K DURUM

Yerlesim v (Baslangigta X v Baglangigta
Diizeni Yeterli) (Kullanict diizenli grid
miidahaleleri sistem zamanla
ile) kullanici
miidahaleleri ile
diizensizlesmekt
e ve kamusal-
0zel alan dengesi
bozulmaktadir
Ic Mekin X v X v Standart  plan
Organizas- (Zorunlu semasl uzun
yonu adaptasyon) stireli
kullanimda
yetersiz
kalmakta ve
kullanicilar1 gok
islevli kullanim
¢Oziimlerine
yonlendirmekted
ir.
Kullanic1 v v v Kullanicilar
Miidahale- v mekansal
leri (Kismen) yetersizlikleri
eklentiler ve
diizenlemelerle
¢0zmeye
caligmakta; bu
durum
kontrolsiiz
mekansal
doniisiimlere yol
agmaktadir.
iklimsel X v X v Yapilarin
Uyum (Bireysel cevresel
¢oziimlerle) performansi
yetersiz  olup,
kullanicilar
gegici
¢oztimlerle
konfor
saglamaya
¢alismaktadir.

(Tablo yazarlar tarafindan olusturulmustur, 2026)

Bu dogrultuda afet sonrasi barinma politikalar1 ve tasarim yaklagimlarina yonelik olarak asagidaki
oneriler gelistirilmektedir:

[1k olarak gecici kullanim olarak diisiiniilen konteynerler kisa vadeli ¢oziimler olarak ele alinmamalidur.
Konteynerler uzun vadeli kullanim potansiyeli olan sistemler olarak ele alinmalidir. Bu dogrultuda
tasarim siirecinde esneklik ve doniisebilirlik temel bir kriter haline gelmelidir. Standart tek tip planlar
yerine kullanic1 ihtiyaglarina gore kullanicilar tarafindan genisletilebilir ve modiiler birimler
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tasarlanmalidir. Konteyner birimlerin zaman igerisinde eklenebilen modiiller veya yar1 acik mekan
eklentileri ile biiyliyebilen bir sistem olarak kurgulanmasi sayesinde kullanici miidahaleleri plansiz
olmaktan ¢ikararak kontrollii ve siirdiiriilebilir bir doniisiim siireci saglayacaktir.

Ikinci olarak, konteyner yerlesimlerinin cevreyle iliskisi gii¢lendirilmelidir. Mevcut yerlesimlerde
goriilen tek tip baglamsiz yerlesim alanlar1 yerine, yerel iklim ve cografi kosullara duyarli tasarimlar
benimsenmelidir. Bu dogrultuda, konteyner sistemler ahsap, golgelik elemanlar, dogal ortiiler ve yerel
yap1 malzemeleri ile desteklenmelidir. Bu sayede hem g¢evresel konfor artirilabilir hem de mekansal
kalite yiikseltilebilir. Ozellikle ahsap gibi cevrede bulunan dogal malzemelerin kullanimi hem
sirdiriilebilirlik agisindan avantaj saglamakta hem de kullanicilarin mekénla kurdugu iliskiyi
gliclendirmektedir.

Ucgiincii olarak, acik ve yar1 agik alanlarin tasarim siirecine dahil edilmesi gerekmektedir. Kullanicilarin
kendi imkanlar1 dogrultusunda olusturduklar1 bu alanlar, bu tiir mekanlara olan ihtiyacin bir
gostergesidir. Bu nedenle tasarim siirecinde yari agik alanlar ve ortak kullanim alanlar1 baglangigtan
itibaren planlanmalidir. Bu yaklasim hem i¢ mekandaki baskiy1 azaltacaktir hem de sosyal etkilesimi
giiclendiren daha yaganabilir alanlar olusturacaktir.

Dordiincii olarak, afet sonrasi barinma politikalarinda kullanict odakli yaklagimin énem kazanmasi
gerekmektedir. Tasarim siire¢lerine kullanicilarin da katilmalidir. Bu durum mekéansal ihtiyaglarin daha
dogru belirlenmesini saglayacaktir. Ayrica kullanici miidahalelerinin analiz edilmesi, gelecekteki
tasarim siiregleri i¢in dnemli bir kaynak olarak degerlendirilmelidir.

Son olarak, afet sonrasi1 yerlesim alanlarinin planlanmasinda gegicilik kavraminin yeniden ele alinmasi
gerekmektedir. Bu ¢alisma gecici olarak tasarlanan alanlarin genellikle kalicilagtigini gostermektedir.
Bu nedenle tasarim ve planlama siiregleri, “gecici ancak kalicilasabilir” bir diisiince yapist olarak
degerlendirilmelidir. Bu yaklasim sayesinde, hem kaynaklarin daha verimli kullanilmas1 saglanir hem
de kullanicilarin uzun vadeli yasam kalitesi artmis olur.

Sonug olarak, afet sonrasi konteyner yerlesimlerin gelecegi, yalnizca hizli iiretim ve barinma ihtiyacini
karsilamaktan Gte, esnek, uyarlanabilir, ¢evreyle biitiinlesen ve kullaniciyla birlikte gelisen mekansal
sistemler olarak yeniden tasarlanmasi gerekmektedir.

Bu calisma, afet sonrasi gegici yerlesimlerin kullanici miidahaleleri yoluyla kalict mekansal sistemlere
doniistiigiinii  ortaya koyarak, gecicilik kavraminin yeniden degerlendirilmesi gerektigini
gostermektedir.
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VAKIFLAR GENEL MUDURLUGU VE MAZBUT VAKIFLARA AiT TASINMAZLARIN
IMAR UYGULAMALARINA KARSI KORUNMASI
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OZET

Vakif tasinmazlar, 6zii itibariyle sahsa ait 6zel miilk statiisiindeki tasinmazin 6zel miilkten gikartilarak
bir hayrat olarak hayir hizmetine ya da hayir hizmetinin finansmanini saglayacak gelir getirmek tizere
akar olarak vakif tiizel kisiligine devredildigi tasinmazlardir. 5737 Vakiflar Kanununun 4. maddesinde
yer alan “vakiflar, 6zel hukuk tiizel kisiligine sahiptir” hiikmii, vakiflarin 6zel hukuk tiizel kisileri
oldugunu ve dolayisiyla vakif tasinmazlarin 6zel hukuk hiikiimlerine tabi oldugunu belirtmektedir.
Ancak Tirk Kanunun Medenisinin kabuliinden 6nce kurulan mazbut vakiflarin Vakiflar Genel
Miidiirliigii tarafindan, yani bir kamu kurumu tarafindan idare ve temsil ediliyor olmalari, bu vakiflarin
kamuya ait vakif, tasinmazlarinin da kamu mali statiisiinde oldugu algisini olusturmaktadir. Vakiflarin
kamuya hizmet eden kurumlar olmasi diisiincesiyle, imar diizenlemesi yapma yetkisi bulunan kurum,
kurulus ve belediyelerin vakif tasinmazlarin kamu hizmet alan1 olarak diizenlenmesi yoOniinde
uygulamalar gelistirdikleri goriilmektedir. Bu kapsamda vakif taginmazlarin yol, park, bahge, okul,
hastane ve sair kamu hizmeti goriilecek alanlar olarak belirlendigi imar diizenlemeleriyle sikca
karsilagilmaktadir. Bu durum, 6zellikle akar niteligindeki tasinmazlarin gelir getirici tasinmaz olma
fonksiyonunun ortadan kaldirmakta, vakfin ayakta kalabilmesine onemli ol¢iide sekte vurmaktadir.
Bahsedilen mahzurlarin ortadan kaldirilabilmesi i¢in Vakiflar Kanununun “Vakif kiiltiir varliklarinin
korunmasi ve imar uygulamalarinin bildirilmesi” baglikli 22. maddesiyle diizenleme yapilmistir.
Vakiflar Genel Miidiirliigii ve mazbut vakiflara ait tasinmazlarla ilgili imar ve parselasyon plani
caligmalarinda, planlama asamasinda Vakiflar Genel Miidiirliigiinden goriis alma, akar nitelikli mazbut
vakif taginmazlarda akar niteligini koruyacak sekilde imar diizenlemesi yapma gibi yiikiimliiliikkler
getirilmigtir. Tebligimizde, getirilen bu diizenlemeler sistematik sekilde ele alinmakta ve
incelenmektedir.

Anahtar kelimeler: Mazbut vakiflarin idare ve temsili, mazbut vakif tasinmazlari, vakif taginmazlarla
ilgili imar duzenlemeleri.

PROTECTION OF REAL ESTATES OWNED BY THE GENERAL DIRECTORATE OF
FOUNDATIONS AND MAZBUT FOUNDATIONS AGAINST ZONING
IMPLEMENTATIONS

ABSTRACT

Foundation Waqf real estate properties are, in essence, immovable properties that are transferred to the
legal personality of a foundation by removing a privately owned immovable from the status of private
property and dedicating it either as a hayrat for charitable services or as an akar to generate income to
finance such charitable services. The provision in Article 4 of Foundations Law No. 5737 stating that
“foundations have legal personality under private law” indicates that foundations are private law legal
entities and, accordingly, that foundation properties are subject to private law provisions. However, the
fact that mazbut foundations established before the adoption of the Turkish Civil Code are administered
and represented by the General Directorate of Foundations, that is, by a public institution, creates the
perception that these foundations are public foundations and that their immovable properties have the
status of public property. With the understanding that foundations are institutions serving the public, it
is observed that institutions, organizations, and municipalities authorized to carry out zoning
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arrangements develop practices aimed at designating foundation properties as public service areas. In
this context, zoning arrangements frequently designate foundation properties as areas for public services
such as roads, parks, gardens, schools, hospitals, and similar uses. This situation eliminates the income-
generating function of properties, particularly those with the nature of akar, and significantly hinders
the sustainability of the foundation. In order to eliminate the aforementioned drawbacks, a regulation
has been introduced with Article 22 of the Foundations Law, titled “Protection of Foundation Cultural
Assets and Notification of Zoning Implementations”. This provision imposes obligations such as
obtaining the opinion of the General Directorate of Foundations at the planning stage in zoning and
parceling plan studies concerning immovable properties belonging to the General Directorate of
Foundations and mazbut foundations, and making zoning arrangements in a way that preserves the
revenue-generating nature of akar-type mazbut foundation properties. In this paper, these regulations
are systematically addressed and examined.

Keywords: Administration and Representation of Mazbut Wagqfs, Real Estate of Mazbut Waqfs, Zoning
Regulations Concerning Wagf Properties

1. GIRIS
5737 sayili Vakiflar Kanunu, mazbut, miilhak, cemaat, esnaf ve yeni vakif olmak iizere bes tiir vakif
diizenlemektedir.

Mazbut vakiflar, Vakiflar Kanunu uyarinca Vakiflar Genel Miidiirligii (VGM) tarafindan yonetilip
temsil edilecek vakiflar ile Tiirk Kanunu Medenisinin yiiriirlik tarihinden 6nce kurulmus ve 2762 sayili
Vakiflar Kanunu geregince Vakiflar Genel Miidiirliigiince yonetilen vakiflar1 ifade etmektedir.
Anlasilacag1 iizere mazbut vakiflarin yonetimi ve temsili Vakiflar Genel Miidiirliigii tarafindan yerine
getirilmektedir. Miilhak vakiflar, 743 sayili Tirk Kanunun Medenisinin yiiriirliik tarihinden 6nce
kurulan, yonetimi vakfedenlerin soyundan gelenlere sart edilmis vakiflardir. Miilhak vakiflar, vakfiye
sartlarina gore Vakiflar Meclisi tarafindan atanan yoneticiler eliyle yonetilir ve temsil edilirler.
Denetimleri ise VGM tarafindan gergeklestirilir. Cemaat vakiflari, Cumhuriyet dncesinde gayrimuslim
Tirk vatandaslarin olusturdugu kurumlardir. 1936 yilinda, diizenledikleri beyannameler ile VGM
nezdindeki kiitiige tescil edilerek kayitlar1 yapilmis ve vakif olarak kabul edilmislerdir. Cemaat
vakiflarinin yonetim ve temsili, kendi mensuplarinin sectigi yonetim kurullari tarafindan icra edilir.
Denetim yetkisi VGM’dedir. Esnaf vakiflari, 2762 sayili Vakiflar Kanunundan 6nce kurulan ve esnaf
tarafindan secilen yonetim kurullariyla yonetilen vakiflardir. 743 sayili Tirk Kanunu Medenisinin
yirtrliik tarihinden itibaren kurulan vakiflar ise “yeni vakif” statiisiindedir ve bu vakiflarin yonetim ve
temsili vakif senetlerinde diizenlendigi sekilde yoneticileri tarafindan yerine getirilir. Denetim yetkisi
yine VGM’ye aittir.

Mazbut vakiflarin idare ve temsili VGM tarafindan yiiriitiildiigtinden, bu vakiflarin gerek hayrat gerekse
akar cinsinden taginmazlarinin idaresi de VGM tarafindan yerine getirilmektedir. Vakiflar Kanununun
“Tiizel Kisilik” baslikli 4. maddesinde “Vakiflar, 6zel hukuk tiizel kisiligine sahiptir” denilerek vakif
tiirleri arasinda ayrim yapmaksizin tiim vakiflarin 6zel hukuk tiizel kisisi oldugu hiikme baglanmustir.
Bu durumda mazbut vakiflar her ne kadar bir kamu kurumu olan VGM tarafindan idare ve temsil
ediliyor olsalar da her biri ayr1 ayr1 6zel hukuk tiizel kisiligine sahiptir. Mazbut vakiflarin mal varliklar
da, her ne kadar bir kamu kurumu olan VGM tarafindan idare edilseler de kamu mali degil, 6zel mal
statistindedirler.

Bir tasinmazin kiymetinin belirlenmesinde, o tasinmaza fonksiyon yiikleyen imar ve parselasyon
planlart ¢ok biiylik 6nem tasimaktadir. Zira bir tasinmazin imar fonksiyonunun konut, ticaret gibi
ekonomik deger katacak sekilde belirlenmesi o tasinmazdan gelir elde edilebilmesinin 6nuni
acmaktadir. Yol, park, bahge gibi imar fonksiyonlari ise tasinmazin ekonomik anlamda vakfa bir fayda
saglamayacagi fonksiyonlar1 ifade etmektedir. Bu noktada, imar planlama yetkisi bulunan kamu
idarelerinin, vakiflarin kamu yararina hizmet eden kurumlar olmasi, yol, park, bahce gibi imar
fonksiyonlarinin da kamu yarar sagladig diistincesiyle 6zellikle mazbut vakiflara ait taginmazlarin
bulundugu yerlerde kamu hizmeti gorecek fonksiyonlar yiikleyecek imar diizenlemeleri yaptiklari
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goriilmektedir. Kamu hizmeti fonksiyonlu diizenlemeler mazbut vakiflar1 yoneten VGM agisindan ise
gelir azalmasina yol agan diizenlemeler olarak goriilmektedir.

5737 sayili Vakiflar Kanunu hem kamu kurumlar arasinda es giidiin ve uygulama birligini saglamak
hem de vakif taginmazlarla ilgili yapilacak imar diizenlemelerinde vakif tasinmazlarin hayrat ve akar
statiilerini korumak amaciyla bir takim hiikiimler getirmistir. Vakiflar Kanununa dayanilarak cikartilan
Vakiflar Yonetmeliginde de bu yonde daha detayl: diizenlemeler yapilmustir.

2. VGM VE MAZBUT VAKIFLARA AiT TASINMAZLARA ILISKIN IiIMAR
PLANLAMALARINDA VAKIFLAR LEHINE KORUYUCU HUKUMLER

5737 sayili Vakiflar Kanununun “Vakif kiiltiir varliklarimin korunmasi ve imar uygulamalarinin
bildirilmesi” baglikli 22. maddesinde;

“MADDE 22 — Kamu kurum ve kuruluslari, koruma imar planlarin diizenlerken vakif kiiltiir
variliklariyla ilgili hususlarda Genel Miidiirliigiin gériisiinii almak zorundadirlar.

Genel Miidiirliige ve mazbut vakiflara ait tasinmaz mallarla ilgili olarak belediyeler ile diger
kamu kurum ve kuruluslarinca yapilan uygulama imar ve parselasyon planlarinin, askiya
¢tkariimadan once ilgili idareler tarafindan Genel Miidiirliige bildirilmesi zorunludur.

Mazbut vakif tasinmazilarinda akar niteligini koruyacak sekilde imar diizenlemesi yapilir.

Genel Miidiirliige ve mazbut vakiflara ait olup uygulama imar planlarinda okul, hastane veya
spor alanlarinda kalan tasinmazlar; ilgili kurumlar tarafindan, imar plamnin tasdik tarihinden
itibaren iki yil icerisinde kamulagtirdmadigi takdirde ilgili bakanhgin goriisii alimarak Genel
Miidiirliik¢e ozel okul, 6zel hastane veya dzel spor tesisi olarak degerlendirilebilir” hukmi yer
almaktadir.

Vakiflar Kanununa dayanilarak cikartilan ve 27.09.2008 tarih ve 27010 sayili Resmi Gazetede
yaymmlanarak yiiriirliige giren Vakiflar Yonetmeliginin “Vakif kiiltiir varliklarinin korunmasi ve imar
uygulamalarinin bildirilmesi” baglikli 180. maddesinde ise;

“MADDE 180 - (1) Kamu kurum ve kuruluglari, koruma imar planlarim diizenlerken vakif
kiiltiir varliklariyla ilgili hususlarda Genel Miidiirliigiin olumlu goriisiinii almak zorundadirlar.

(2) Koruma imar plam, uygulama imar plami ve parselasyon planmi c¢alismalari bélge
mudurliklerince duzenli olarak takip edilir.

(3) Mazbut vakaflara ait tasinmazlarda akar niteligini koruyacak sekilde imar diizenlemesi yapilir.
Akar nitelikli vakaf taginmazlara, imar planlarinda yol, meydan, park, otopark, ¢cocuk bahgesi, yesil
saha, cami, karakol, okul, resmi hizmet alan, belediye hizmet alam gibi akar niteligi olmayan
fonksiyonlar verilemez. Bu tasinmazlarda akar niteligini koruyacak sekilde imar diizenlemesi
yapumadigimn tespit edilmesi halinde, tasgimmazin akar niteligine uygun imar plam tadilatimin
yapilmas ilgili kurumdan istenir. Ilgili kurum talep dogrultusunda gerekli diizeltmeleri yapar. Imar
tadilati sonuglamincaya kadar islemler bolge miidiirliigiince takip edilir” denilmektedir.

Gerek kanun gerekse yonetmelikteki diizenlemeler kategorik olarak ayristirilarak asagida
incelenmektedir.

2.1. Vakif Kiiltiir Varhiklariin Korunmasi
2.1.1. Tammmlar

2883 sayili Kiiltiir ve Tabiat Varliklarin1 Koruma Kanununun 3. maddesi kiiltiir varliklarini “Tarih 6ncesi
ve tarihi devirlere ait bilim, kultr, din ve glizel sanatlarla ilgili bulunan veya tarih 6ncesi ya da tarihi
devirlerde sosyal yasama konu olmus bilimsel ve kiiltiirel a¢idan 6zgiin deger tasryan yer iistiinde, yer
altinda veya su altindaki biitiin tasinir ve tasinmaz varliklardir” seklinde tanimlamaktadir.
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Vakiflar Yonetmeliginin 3/1/v bendinde vakif kiiltiir varligl tanimi “21/7/1983 tarihli ve 2863 sayili
Kiiltiir ve Tabiat Varliklarint Koruma Kanununun 3 iincii maddesinde kiiltiir varliklari olarak
tammlanan varliklardan Vakiflar Genel Miidiirliigii ile idare ve temsil ettigi vakiflara ait olanlart ...
ifade eder” seklinde diizenlenmektedir.

Kiiltiir ve Tabiat Varliklarin1 Koruma Kanununun “Tespit ve tescil” baglikli 7/4 maddesine gore,
“Vakiflar Genel Miidiirliigiiniin idaresinde veya denetiminde bulunan mazbut ve miilhak vakiflara ait
tasinmaz kiiltiir ve tabiat varliklar, ger¢ek ve tiizelkisilerin miilkiyetinde bulunan cami, tiirbe,
kervansaray, medrese, han, hamam, mescit, zaviye, sebil, mevlevihane, cesme ve benzeri korunmasi
gerekli tasinmaz kiiltiir ve tabiat varliklarimin tespiti, envanternemesi Vakiflar Genel Miidiirliigiince
yapilir’.

26.07.2005 tarih ve 25887 sayili Resmi Gazetede yayimlanarak yiiriirliige giren “Koruma Amagl Imar
Planlarn1 ve Cevre Diizenleme Projelerinin Hazirlanmasi, Gosterimi, Uygulamasi, Denetimi ve
Miielliflerine Iliskin Usul ve Esaslara Ait Yénetmelik” in “Tanimlar” baslikli 4. maddesinde Koruma
amacl imar plani “Kiiltiir ve Tabiat Varliklarini Koruma Kanunu uyarinca belirlenen sit alanlarinda,
alanin etkilesim gegis sahasii da géz oniinde bulundurarak, kiiltiir ve tabiat varliklarinin
surdiiriilebilirlik ilkesi dogrultusunda korunmast amaciyla arkeolojik, tarihi, dogal, mimari,
demografik, kiltlrel, sosyo-ekonomik, miilkiyet ve yapilasma verilerini iceren alan arastirmasina
dayalr olarak; halihazir haritalar iizerine, koruma alam iginde yasayan hane halklar: ve faaliyet
gOsteren is yerlerinin sosyal ve ekonomik yapilarini iyilestiren, istihdam ve katma deger yaratan
stratejileri, koruma esaslart ve kullanma sartlart ile yapilasma suurlamalarimi, saghklastirma,
yenileme alan ve projelerini, uygulama etap ve programlarini, agik alan sistemini, yaya dolagimi ve
tasit ulasimini, altyapi tesislerinin tasarim esaslary, yogunluklar ve parsel tasarimlarini, yerel
sahiplilik, uygulamanin finansmani ilkeleri uyarinca katilimcr alan yonetimi modellerini de icerecek
sekilde hazirlanan, hedefler, araglar, stratejiler ile planlama kararlari tutumlari, plan notlart ve
agtklama raporu ile bir biitiin olan nazim ve uygulama imar planlarimin gerektirdigi olcekteki planlar
.. ifade eder” seklinde tanimlanmaktadir.

Bahsedilen yasal cerceve kapsaminda 6zetlenecek olursa;

o Valkif kiiltiir varligi, Kiltir ve Tabiat Varliklarim Koruma Kanunu kapsamindaki kiiltiir
varliklarindan, VGM’ne ve VGM’nin idare ve temsil ettigi vakiflara ait kiiltiir varliklarim ifade
etmektedir.

e VGM, kendisinin, idare ve temsil ettigi mazbut vakiflarin, miilhak vakiflarin, 6zel ve tiizel kisilerin
mulkiyetindeki cami, tlrbe, kervansaray, medrese, han, hamam, mescit, zaviye, sebil, mevlevihane,
cesme ve benzeri korunmasi gerekli tasmmmaz kiiltlir ve tabiat varliklarmin tespiti ve
envanterlenmesinde gorevli ve yetkili bir kurumdur.

o Kiiltiir varliklarinin koruma esaslari, kullanim sartlari, yapilagma sinirlart gibi hususlari diizenlemek
lizere nazim ve uygulama imar planlarinin gerektirdigi 6l¢ekte ‘“koruma amagli imar planlari”
yapilabilmektedir.

2.1.2. Korumaya iliskin Hiikiimler

Vakiflar Kanunu’nun 22/1 maddesinde, koruma imar planlart hazirlarken kamu kurum ve kuruluslarina
vakaf kdiltiir varliklartyla ilgili hususlarda VGM nin goriisiinii alma yiikiimliiliigii getirmektedir. Vakiflar
Yonetmeliginin 180/1 maddesinde ise konu daha da baglayici olarak ele alinmakta, kamu kurum ve
kuruluslarina koruma imar plani hazirlarken VGM nin olumlu goriisiinii alma mecburiyeti getirmektedir.
Yonetmeligin ikinci fikrasinda, koruma imar plam ¢aligmalarinin VGM bolge midiirliiklerince diizenli
olarak takip edilecegi ifade edilmektedir.

Bu kapsaminda, koruma amagl imar diizenlemelerinde ilgili/yetkili kamu kurum ve kuruluslar1 plan
alani igerisinde vakif kiltiir varligr bulunmasi halinde plan ¢alismalarinda VGM’nin gorisiinii, hatta
Vakiflar Yonetmeligine gore olumlu goriisiinii almak durumundadir. VGM olumlu gorisiiniin
alinmamasi idare hukuku acisindan yapilan plani iptal edilebilir hale doniistiirebilecegi gibi, alinan
goriisiin olumlu olmamasina ragmen VGM goriisiine aykirt koruma amagli imar plani diizenlemesi de
planin iptali sonucunu dogurabilecek davalara neden olabilecektir.
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2.21. imar Uygulamalarinin Bildirilmesi

VGM’ne ve mazbut vakiflara ait tasinmaz mallarin imar uygulamalarina karsi korunmasiyla ilgili ana
diizenleme Vakiflar Kanununun 22. maddesinin 2, 3 ve 4. fikralarinda yer almaktadir. ikinci fikrada,
VGM ve mazbut vakiflara ait tasinmaz mallarla ilgili olarak belediyeler veya diger kamu kurum ve
kuruluslarinca yapilacak olan uygulama imar ve parselasyon planlarinin, askiya cikarilmadan once
VGM’ne bildirilmesi zorunlulugu bulunmaktadir. Bu zorunlulugun yerine getirilmemis olmasi, idari
islem anlaminda imar planinin sakatligina sebep olacak, yapilan planin idare mahkemelerince iptaline
sebep olabilecektir.

Ugiincii fikra, mazbut vakiflarin akar niteligindeki tasinmazlarinin bu niteliginin korunmasi amaciyla,
imar diizenlemelerinin akar niteligini koruyacak sekilde yapilmasi sartim1 tagimaktadir. Vakiflar
Yonetmeliginin 180/3 maddesi ise akar nitelikli vakif taginmazlara, imar planlarinda yol, meydan, park,
otopark, ¢cocuk bahgesi, yesil saha, cami, karakol, okul, resmi hizmet alani, belediye hizmet alan1 gibi
akar niteligi olmayan fonksiyonlar verilemez hiikmii getirerek Kanuna gore daha agir ve acik bir
diizenleme getirmistir. Bunun da Gtesinde, akar niteligini koruyacak sekilde imar diizenlemesi
yapilmast ve bunun VGM tarafindan tespit edilmesi halinde, tasinmazin akar niteli§ine uygun imar
plam tadilatiin yapilmasinin ilgili kurumdan istenecegi, ilgili kurumun talep dogrultusunda gerekli
diizenlemeleri yapacagi, imar tadilati sonuglanincaya kadar iglemlerin vakiflar bolge miidiirliiklerince
takip edilecegi hiikkme baglanmaktadir. Bu durumda, VGM veya mazbut vakiflara ait akar nitelikli
taginmazlarda konut, ticaret gibi akar niteligini koruyucu planlamalar disinda park, yol, yesil alan gibi
diizenlemeler yapilmasi, VGM’nin talebi dogrultusunda akar nitelikli imar plan tadilati yapilmamasi
halinde yapilan plan idare mahkemelerince iptal edilebilir nitelikte olacaktir.

Dordiincii fikrada, mevcut planlarda okul, hastane veya spor alanlarinda kalan VGM’ne ve mazbut
vakiflara ait taginmazlarla ilgili ayrica diizenleme yapilmistir. Bu tir tasinmazlarda ilgili kurum
tarafindan imar planinin tasdik tarihinden itibaren iki yil i¢erisinde kamulastirma yapilmadigi takdirde
ilgili bakanligin goriisii alinarak VGM’ce 6zel okul, 6zel hastane veya 6zel spor tesisi yapilabilecegi
hiikkme baglanmaktadir. Bu diizenleme, VGM ve mazbut vakiflara ait taginmazlarin imar planiyla kamu
hizmetine tahsis anlamina gelen okul, hastane ve 6zel spor tesisi olarak diizenlenmesi halinde iki yil
icerisinde kamulastirmanin yapilmasi, aksi halde bu alanlarin VGM nin de akar olarak kullanabilmesine
imkan saglayacak sekilde 6zel okul, hastane, spor alani olarak degerlendirilmesini 6ngormektedir.

3. Sonug

Vakif kiiltiir varliklarinin, VGM ve mazbut vakiflara ait taginmazlarin imar planlaryla asil
fonksiyonlarina aykirt sekilde baska fonksiyonlara cevrilmesinin Onlenmesi, ¢evrilmis olanlarin
diizeltilmesi amaciyla Vakiflar Kanunu ve Vakiflar Yonetmeliginde diizenlemeler yapilmis ve bu
diizenlemeler tebligimizde bashklar halinde ele alinmistir. Ozel hukuk tiizel kisileri olan vakiflarin
kurulus amaglarinin bosa ¢ikmamasi igin yapilan bu diizenlemeler vakiflarin ayakta kalabilmeleri ve
islevlerini siirdiirebilmeleri agisinda bilylik 6nem tagimaktadir. Bu diizenlemeler, planlama yetkisini
kullanan kamu kurum ve kuruluslart agisindan da vakaf kiiltiir varliklar1 ve vakif tasinmazlarla ilgili
yapacaklar1 planlamalarda daha hassas, vakiflari koruyucu davranmalari agisindan hem uyarict hem de
yol gosterici niteliktedir.
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OZET

Bu calismada, dort kisilik bir ailenin yasadig: tek dairelik bir konutun giinliik elektrik enerjisi ihtiyaci
esas alinarak 6rnek bir fotovoltaik (PV) sistem hesabi yapilmistir. Konutta kullanilan temel elektrikli
cihazlar dikkate alinarak giinliik toplam enerji tikketimi yaklasik 28,11 kWh/giin olarak belirlenmistir.
Sistem tasariminda kayiplar géz Oniine alinarak toplam enerji ihtiyaci yaklasik 37,48 kWh/giin
seviyesine ¢ikarilmistir. Ortalama 5 saat/giin glineslenme siiresi kabul edilerek gerekli PV kurulu gii¢
yaklasik 7,49 kW hesaplanmis ve sistem giicli 8 kW olarak degerlendirilmistir. Bu kapasite igin 550 W
giiciinde yaklasik 15 adet giines paneli yeterli goriilmiistiir. Gece kullanim i¢in 2 giinliik yedekleme
siiresi dikkate alinarak yaklasik 62,5 kWh akii kapasitesi hesaplanmistir. 48 V sistem icin yaklagik 1300
Ah kapasite gereklidir. Sistem i¢in 10 kW inverter ve 200 A MPPT o6nerilmistir. Sonug olarak, bu sistem
dort kisilik bir ailenin enerji ihtiyacini karsilayabilecek uygun bir ¢6ziim sunmaktadir.

Anahtar kelimeler: Giines enerjisi, PV sistemler, enerji tiiketimi.

PV ENERGY CALCULATION FOR A FAMILY OF 4 (1 APARTMENT)

ABSTRACT

In this study, an example photovoltaic (PV) system calculation was made based on the daily electrical
energy requirement of a single-unit residential property inhabited by a family of four. Considering the
primary electrical appliances used in the residence, the total daily energy consumption was determined
to be approximately 28.11 kWh/day. Considering losses in the system design, the total energy
requirement was increased to approximately 37.48 kWh/day. Assuming an average solar exposure of
5 hours/day, the required PV installed power was calculated as approximately 7.49 kW, and the system
power was evaluated as 8 kW. For this capacity, approximately 15 solar panels with a power output of
550 W were deemed sufficient. Considering a 2-day backup period for nighttime use, an approximate
battery capacity of 62.5 kwWh was calculated. For a 48 V system, approximately 1300 Ah capacity is
required. A 10 kW inverter and 200 A MPPT are recommended for the system. Consequently, this
system offers a suitable solution that can meet the energy needs of a family of four.

Keywords: Solar energy, PV systems, energy consumption.

1. GIRIS
Bu ¢alismada, dort kisilik bir konutun elektrik enerjisi tiiketimi detayli bir sekilde analiz edilerek, bu

ihtiyac1 karsilayabilecek sebekeden bagimsiz (off-grid) bir gilines enerjisi sistemi tasarlanmistir.
Caligma kapsaminda mutfak, oturma odasi, salon, yatak odalari, banyo ve diger yasam alanlarinda
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kullanilan elektrikli cihazlarin giic degerleri, giinliik kullanim siireleri ve buna bagli olarak giinliik ve
aylik enerji tilketimleri hesaplanmustir.

Yapilan hesaplamalar sonucunda konutun toplam giinliikk enerji tiiketimi 28,11 kWh olarak
belirlenmistir. Sistem kayiplar1 ve verimlilik faktorleri dikkate alindiginda, gercek enerji ihtiyaci
yaklasik 37,48 kWh/giin olarak hesaplanmistir. Giinliik ortalama 5 saat giineslenme siiresi esas alinarak
gerekli fotovoltaik sistem giicli yaklasik 8 kW olarak belirlenmistir. Bu dogrultuda her biri 550 W
giiciinde olan yaklasik 15 adet giines paneli ile sistemin kurulabilecegi éngoriilmiistiir. (Ince ve 1. T.
,2021)

Enerji depolama ihtiyacini kargilamak amaciyla 2 giinliik yedekleme siiresi dikkate alinarak yaklasik
62,5 kWh kapasiteli bir akii sistemi tasarlanmig ve bu kapasitenin saglanmasi i¢in toplam 7 adet akii
kullanilmasi planlanmistir. Ayrica sistemin giivenli ve verimli calisabilmesi i¢in 10 kW giiciinde
inverter ve 200 A kapasiteli MPPT sarj kontrol cihazi se¢ilmistir.

Sonug olarak bu ¢alisma, gercek kullanici verilerine dayali olarak bir konut igin giines enerjisi sistemi
tasarimini biitiinciil bir yaklasimla ele almakta ve sistem bilesenlerinin verimlilik, giivenilirlik ve
siirdiiriilebilirlik acisindan optimize edilmesine yonelik 6nemli bir 6rnek sunmaktadir. Bu ¢alismada,
dort kisilik bir konutun elektrik enerjisi tiikketimi detayli bir sekilde analiz edilerek, bu ihtiyaci
karsilayabilecek sebekeden bagimsiz (off-grid) bir gilines enerjisi sistemi tasarlanmistir. Caligma
kapsaminda mutfak, oturma odasi, salon, yatak odalari, banyo ve diger yasam alanlarinda kullanilan
elektrikli cihazlarin gii¢ degerleri, giinliik kullanim siireleri ve buna bagl olarak giinliik ve aylik enerji
titkketimleri hesaplanmistir.

Yapilan hesaplamalar sonucunda konutun toplam giinlilkk enerji tiiketimi 28,11 kWh olarak
belirlenmistir. Sistem kayiplar1 ve verimlilik faktorleri dikkate alindiginda, gercek enerji ihtiyaci
yaklasik 37,48 kWh/giin olarak hesaplanmistir. Giinliik ortalama 5 saat glineslenme siiresi esas alinarak
gerekli fotovoltaik sistem giicli yaklasik 8 kW olarak belirlenmistir. Bu dogrultuda her biri 550 W
giiciinde olan yaklasik 15 adet giines paneli ile sistemin kurulabilecegi ongoriillmiistiir. (Akgayev ve
Arkadaslari, 2024)

Enerji depolama ihtiyacini karsilamak amaciyla 2 giinliikk yedekleme siiresi dikkate alinarak yaklasik
62,5 kWh kapasiteli bir akii sistemi tasarlanmis ve bu kapasitenin saglanmasi i¢in toplam 7 adet akii
kullanilmas1 planlanmistir. Ayrica sistemin glivenli ve verimli ¢alisabilmesi i¢in 10 kW giiciinde
inverter ve 200 A kapasiteli MPPT sarj kontrol cihazi se¢ilmistir.

Sonug olarak bu calisma, gercek kullanici verilerine dayali olarak bir konut i¢in giines enerjisi sistemi
tasarimini biitiinciil bir yaklasimla ele almakta ve sistem bilesenlerinin verimlilik, giivenilirlik ve
stirdiiriilebilirlik acisindan optimize edilmesine yonelik dnemli bir 6rnek sunmaktadir. (Akgayev ve
Arkadaslari, 2024)

2. YONTEM VE EVIN ICINDE KULLANILAN MALZEMELERIN ENERJi TUKETIM
ORANLARI VE MATERYALLER

2.1.Ydntem

Bu ¢alismada nicel (sayisal) analiz yéntemi kullamlmistir. Oncelikle konutta bulunan elektrikli cihazlar
belirlenmis, her bir cihazin gii¢ degeri ve giinliikk kullanim siiresi dikkate alinarak enerji tiiketimi
hesaplanmigtir. Elde edilen giinliikk ve aylik tiiketim verileri dogrultusunda sistemin toplam enerji
ihtiyaci belirlenmisgtir.

Daha sonra, belirlenen enerji ihtiyacini karsilayacak sebekeden bagimsiz giines enerjisi sistemi,
miihendislik hesaplamalar1 kullanilarak boyutlandirilmistir. Bu kapsamda giines paneli giicii, akii
kapasitesi, inverter se¢imi ve sarj kontrol cihazi degerleri hesaplanarak sistem tasarimi olusturulmustur.
(Akgayev ve Arkadaglari, 2024)

2.2. Evin I¢inde Kullanilan Malzemelerin Enerji Tiiketim Oranlar:
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2.2.1 Mutfak

Tablo 1. Mutfak Elektrik Tuketimi (Glnluk- Aylik)

Cihaz Gug (W) Ginliik Kullanim | Tuketim (kWh) Aylik Tuketim

(saat) (kWh)
Elektrikli ocak 2000 1.0 2.00 60.0
Firin 2200 0.5 1.10 33.0
Mikrodalga 1000 0.3 0.30 9.0
Airfryer 1500 0.5 0.75 22.5
Kettle 2000 0.2 0.40 12.0
Cay makinesi 1800 0.5 0.90 27.0
Bulasik makinesi 1500 0.5 0.75 22.5
Buzdolab1 150 6.0 0.18 5.4
LED aydinlatma 20 4.0 0.08 2.4
Davlumbaz 150 0.2 0.03 0.9
GENEL 6.48 194.5
TOPLAM

(Sogiikpinar ve Arkadaslari, 2015)

2.2.2 Oturma Odasi

Tablo 1. Oturma Odasi Elektrik Tiiketimi (Giinliik- Aylik)

Cihaz Gug (W) Ginlik  Kullanim | Tuketim (kWh) Aylik Tiiketim (kWh)
(saat)
Televizyon 100 4 0.4 12.00
Uydu alicist 20 4 0.08 2.40
Medya oynatict 10 2 0.02 0.60
Ses sistemi 50 2 0.1 3.00
Oyun konsolu 120 15 0.18 5.40
Tavan lambasi 20 5 0.1 3.00
Abajur 15 3 0.045 1.35
LED serit 10 3 0.03 0.90
Akilli ampul 9 5 0.045 1.35
Klima 1200 3 3.6 108.00
Hava temizleyici 35 4 0.14 4.20
Telefon sarj cihazi 10 2 0.02 0.60
Coklu priz 2 24 0.048 1.44
Modem 10 24 0.24 7.20
Akilli hoparlér 5 8 0.04 1.20
Akilli priz 2 24 0.048 1.44
Akilli aydinlatma 5 5 0.025 0.75
TV standby 1 24 0.024 0.72
Sarj adaptdrii standby 1 24 0.024 0.72
GENEL TOPLAM 5.21 156.27
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2.2.3 Salon

Tablo 3. Salon Elektrik Tuketimi (Gunlik- Aylik)

Cihaz Gug (W) Gunlik Tuketim (kWh) Aylik Tiiketim
Kullanim (kwWh)
(saat)
Televizyon 120 4 0.48 14.4
Uydu alicist 25 4 0.1 3.0
Ses sistemi 80 2 0.16 4.8
Avize 60 5 0.3 9.0
LED spot 30 5 0.15 4.5
Abajur / lambader 40 3 0.12 3.6
LED serit 20 4 0.08 2.4
Akillt ampul 12 5 0.06 1.8
Coklu priz 2 24 0.048 1.44
Telefon sarj cihazi 10 2 0.02 0.6
Laptop adaptori 60 3 0.18 5.4
Dizustl bilgisayar 65 4 0.26 7.8
Tablet 10 3 0.03 0.9
TV standby 5 24 0.12 3.6
Uydu standby 4 24 0.1 3.0
Sarj cihazlar1 standby 2 24 0.05 15
Akilli cihaz standby 3 24 0.07 2.1
GENEL TOPLAM 2.33 69.84

2.2.4 Yatak Odasi

Tablo 4. Yatak Odasi Elektrik Tiiketimi (Giinliik- Aylik)

Cihaz Gig (W) Gunlik Kullanim | Tiketim (kWh) Aylik (kWh)
(saat)
Tavan lambasi 20 5 0.10 3.0
Komodin lambas1 | 15 4 0.06 1.8
Gece lambasi 5 8 0.04 1.2
Akilli ampul 9 5 0.045 1.35
Elektrikli 100 6 0.60 18.0
battaniye
Sag kurutma | 1800 0.10 0.18 5.4
makinesi
Sag diizlestirici 1000 0.10 0.10 3.0
Sarj cihazlar 10 2 0.02 0.6
Standby cihazlar 5 24 0.12 3.6
GENEL 1.40 42.0
TOPLAM
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2.2.5 Kiz Cocuk Odasi

Tablo 5. Kiz Cocuk Odasi Elektrik Tiiketimi (Giinliik- Aylik)

Cihaz Gig (W) Ginlik  Kullanim | Tuketim (kWh) Aylik (kWh)
(saat)

Tavan lambast 20 5 0.1 3.0
Masa lambasi 15 4 0.06 1.8
Gece lambasi 5 8 0.04 1.2
LED serit 10 3 0.03 0.9
Abajur 15 3 0.045 1.35
Akilli ampul 9 5 0.045 1.35
Akill saat sarj 5 2 0.01 0.3
Alarm saati 3 24 0.07 2.1
Telefon sarj cihazi 10 2 0.02 0.6
Sarj cihazlari standby 2 24 0.05 15
Akilli cihaz standby 3 24 0.07 2.1
GENEL TOPLAM 0.54 16.2

2.2.6 Erkek Cocuk Odasi

Tablo 6. Kiz Cocuk Odasi Elektrik Tiiketimi (Giinliik- Aylik)
Cihaz Gig (W) Giinlik  Kullamim | Tuketim (kWh) Aylik (kWh)

(saat)

Tavan lambasi 20 5 0.1 3.0
Masa lambasi 15 4 0.06 1.8
Gece lambasi 5 8 0.04 1.2
LED serit 10 3 0.03 0.9
Akilli ampul 9 5 0.045 1.35
Alarm saati 3 24 0.07 2.1
Masadlistl saat 2 24 0.048 1.44
LED saat 3 24 0.07 2.1
Sarj cihazlari standby 2 24 0.048 1.44
GENEL TOPLAM 0.51 15.33

2.2.7 Banyo-Dus Alam

Tablo 7. Banyo-Dus Alant Elektrik Tuketimi (Glnluk- Aylik)
Cihaz Gig (W) Giinlik Kullanim | Tiketim (kwWh) Aylik Tiiketim

(saat) (kWh)

Elektrik kombi 1500 2.0 3.00 90.0
Yerden 1sitma 1000 1.0 1.00 30.0
Camagir makinesi 2000 0.75 1.50 45.0
Kurutma makinesi 2500 0.20 0.50 15.0
Elektrikli dus 3000 0.20 0.60 18.0
Tavan lambast 20 3 0.06 1.8
Ayna lstu LED 15 2 0.03 0.9
Aspirator 40 2 0.08 2.4
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Sag kurutma | 1800 0.20 0.36 10.8
makinesi

Sarj cihazlar 10 1 0.01 0.3
GENEL TOPLAM 6.54 196.2

2.2.8 Hol-Koridor-Kiler-Balkon Alani

Tablo 8. Hol-Koridor-Kiler-Balkon Alani Elektrik Tiiketimi (Guinliik- Aylik)

Cihaz Gug (W) Giinlik Kullanim | Tuketim (kWh) Aylik (kWh)
(saat)
Tavan lambasi 20 5 0.10 3.0
Spot aydinlatma 15 4 0.06 1.8
Sensorll lamba 12 6 0.07 2.1
Derin dondurucu 200 24 1.50 45.0
Nem alict 200 2 0.40 12.0
Elektrikli suplrge | 1800 0.30 0.54 16.2
Robot stiplrge 40 1 0.04 1.2
Balkon aydinlatma | 15 5 0.08 24
Elektrikli 1s1tic1 2000 1 2.00 60.0
Giivenlik kameras: | 10 24 0.24 7.2
Akalli zil 5 24 0.07 2.1
GENEL 5.10 153.0
TOPLAM

Tablo 9. Tiim Alanlarin Toplam Elektrik Tiiketimi (Glinlik- Aylik)

Alan Gunluk Tiketim (kwh) [ Aylik Tiiketim (kWh) Aciklama

Mutfak 6.48 194.5 Sogutma ve pisirme

Oturma Odasi 5.21 156.27 Klima ve eglence

Salon 2.33 69.84 Aydinlatma ve
elektronik

Yatak Odasi 14 42.0 Kisisel kullanim

Kiz Cocuk Odasi 0.54 16.2 Diisiik tiiketim

Erkek Cocuk Odasi 0.51 15.33 Diisiik tiiketim

Banyo 6.54 196.2 Isitma ve ¢camasir

Hol-Koridor-Kiler- 5.1 153.0 Balkon ve depolama

Balkon

GENEL TOPLAM 28.11 843.34

2.3. Giines Paneli Kurullumu i¢in Gerekli Malzemeler
2.3.1. Giines Panelleri

Giinesten gelen 151k, panelin ylizeyine ¢arptiginda hiicrelerin i¢indeki elektronlar: harekete gegirir. Bu
elektronlar normalde sabitken, 151k sayesinde enerji kazanir ve yer degistirmeye baslar. Iste bu hareket,
elektrik akimini olusturur. Bura da kritik nokta, hiicre i¢inde olusturulan elektrik alanidir. Bu alan
sayesinde elektronlar rastgele degil, belirli bir yonde hareket eder. Boylece kullanilabilir bir dogru akim
(DC) elde edilir. Daha sonra bu elektrik, inverter gibi sistemlerle alternatif akima gevrilerek evlerde
kullanilabilir hale getirilir.

Yalili Kilig ve Arkadaslari, 2021). BURSA VE KARAMAN ILLERINDE KONUTLARDA GUNES
ENERJI POTANSIYELININ UYGULANABILIRLIGININ ARASTIRILMASI. Uludag Universitesi
Mihendislik Fakultesi Dergisi, 26(2), 421-432. https://doi.org/10.17482/uumfd.952925
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Tablo9. Giines panelleri Tiplerinin Karsilagtiritimasi

Ozellik Monokristal | Polikristal Ince Film Yeni Nesil | Deneysel Ozel
Tasarim
Verim %18-24 %15-17 %10-13 Cok yuksek | Gelisiyor Diisiik-Orta
Maliyet Yiksek Orta Diisiik Yiiksek Cok yiiksek | Degisken
Omir 25+ yil 20-25 yil 1020 yil Uzun Belirsiz Degisken
Kurulum Cat GES Cephe Buylk Aragtirma Mobil
sistem
Fotovoltaik Hiicre Yapisi
gk o
- Metalli
- G(;gf;n'f;gf;s\ fisiien saer'.t.e,
| / \ Eloktron Akisi
Cam <
Vizey o

Dogru
Akim (DC)

Negatif Yukli < Tiikenim Bolgesi

Elektronlar/ (Bosluk Bélgesi)
P-tipi Silisyum

~Ve AFekit)

Altlk (Taban Katmani)

+ve Holes

Fotovltaik Hicre
Semboll

Resim 1. Fotovoltaik Hiicre Yapisi

2.3.2. invertér (Eviriciler)

Invertor, giic elektronigi alaminda kullanilan ve dogru akimi (DC), istenilen gerilim ve frekans
degerlerinde alternatif akima (AC) dondstiiren elektronik bir gii¢ doniistiirticidiir.

Sar1,ve Arkadaslar1 ,2020)

Tablo 10. Invertdr Tiirleri Karsilastirma Tablosu

C)zellik / | Off-Grid On-Grid Hybrid String Mikro Merkezi

Invertor (Stand- (Grid-Tie) Inverter Inverter (Central)

Tard Alone)

Tanim Sebekeden Sebekeye Sebeke  + | Seri baglanir | Panel bazli Biyuk
bagimsiz bagl aki sistem

Ak Var Yok Var Opsiyonel Yok Yok

Kullanimi

Verim Orta Yiksek Yiksek Orta Cok yuksek | Yiksek

Kesinti Caligir Calismaz Caligir Sebekeye Caligir Durur

Durumu bagl

Maliyet Y uksek Diisiik Cok yiksek | Diisiik Yuksek Orta
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gunes
panelleri
"4

invertor

unes panelleri
g S B

servis panosu

Resim 2. invertérlerin Devreye Baglant: Sekli

2.3.3. Akl (Batarya Sistemi)

(ana sigorta panosu)
»

yukler/cihazlar

Elektrik enerjisini kimyasal enerji olarak depolayan ve ihtiya¢ duyuldugunda tekrar elektrik enerjisine
ceviren bir enerji depolama sistemidir.

AKU sisteminin temel gérevleri;

. Enerjiyi depolamak

. Kesintisiz gii¢ saglamak

. Gece kullanimint miimkiin kilmak

. Yiik dalgalanmalarin1 dengelemek

. Off-grid sistemlerde sebeke yerine gegmek

(Avgin ve Arkadaglari, 2014).

Tablo 11. Akii Karsilastirma Tablosu

Ozellik / Akii Tari Kursun-Asit (Sulu/Jel/AGM) Lityum-Iyon (Li-ion/LiFePO4)
Tanim Kimyasal depolama sistemi Gelismis yiliksek verimli sistem
Alt Turler Sulu, Jel, AGM Li-ion, LiFePO4

Verim (%) Diisiik-Orta Yiksek (%90+)

Omiir 3-5yil 8-15 yil

Agirhik Agir Hafif

Maliyet Diisiik Yuksek

Bakim Gerekir Gerekmez

Kullanim Kiguk sistem Profesyonel sistem
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SARJ KONTROL CiHAZI

— =

iNVERTER

Sulfurik :
Asit AC ELEKTRIK
& Su

KURSUN-ASITAKD |l b | '

Negatif
Plakalar

Pozitif
Plakalar

Ayrici Plakalar

EV SISTEMi

ISARC Academy

Resim 3. Akii i¢ Semas1 ve Devreye Baglant1 Sekli

2.3.4. Sarj Kontrol Cihazi (Charge Controller)

Fotovoltaik (PV) sistemlerde iiretilen elektrik enerjisinin dogrudan akiilere aktarilmasi, kontrolsiiz
gerceklestiginde akil dmriiniin ciddi sekilde kisalmasina ve sistem giivenliginin tehlikeye girmesine
neden olabilir. Bu nedenle, panel ile akii arasina yerlestirilen ve enerji akisini diizenleyen bir gii¢
elektronigi elemani olarak sarj kontrol cihazlar1 kritik bir rol iistlenir. Bu cihazlar, yalnizca bir
anahtarlama eleman1 degil; ayn1 zamanda sistemin kararliligini ve verimliligini belirleyen temel kontrol

birimidir.

(Giiler ve Arkadaslari , 2024).

Tablo 12. Sarj Kontrol Cihazi Karsilagtirma Tablosu

Ozellik / Kontrol Tiri

PWM (Pulse Width Modulation)

MPPT (Maximum Power Point
Tracking)

Tanim

Basit gerilim diigiirme sistemi

Maksimum gii¢ noktas: takibi

Calisma Prensibi

Anahtarlama ile gerilim diistirme

DC-DC dontstiiriici ile

optimizasyon

Verim (%) Diisiik-Orta Yiiksek (%95+)
Enerji Kullanimi Sinirh Maksimum
Maliyet Diisiik Yuksek

Yapi Basit Karmasik
Performans Orta Y iiksek

Diisiik Isik Zayif Iyi

Sistem Uyumu

Kicik sistemler

Orta-buyik sistemler
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Enerji Kazanci Sinirh %20-30 daha fazla
Kurulum Kolay Orta

Avantaj Ucuz ve basit Yiksek verim
Dezavantaj Diisiik verim Pahali

2.3.4. Montaj Sistemi (Kontriksiyon)- Kablolar ve Baglanti Elemanlari- Koruma ve Guvenlik

Ekipmanlari- Saya¢ ve I1zleme Sistemi

ISARC Academy

Tablo 12. Sistem Ekipmanlarim Karsilastirma Tablosu

Ozellik / Sistem Montaj Sistemi Kablolar ve | Koruma Sayag ve izleme
Baglant1 Ekipmanlari

Tanim Panel sabitleme Enerji iletimi Koruma saglar Enerji 6lcimi

Temel Gorev Dayanim saglar Enerji tagir Giivenlik saglar Takip eder

Dayanim Riizgar dayanimi | Ist/akim dayanimi | Asirt gerilim | Performans izleme

koruma

Bilesenler Metal yap1 DC/AC kablo, | Sigorta, rdle Sayag, sensor
MC4

Kullanim Cati/arazi TUm system Tim sistem Sebekeli/bagimsiz

Avantaj Stabilite Guvenli iletim Yuksek guvenlik | Uzaktan izleme

Dezavantaj Maliyet Yanlis se¢im riski | Ek maliyet Ek maliyet

2.4. Bu Proje icin Gerekli Enerji Hesab1
Sebekeden bagimsiz giines enerjisi tasarimi hesaplamalari
2.4.1. Hesaplama Girisi

Bu galigmada giinliik 28,11 kWh enerji tiikketen bir konut i¢in sebekeden bagimsiz giines enerjisi sistemi
tasarimi yapilmistir. Sistem boyutlandirmasi, kayiplar ve miihendislik gilivenlik katsayilar1 dikkate
almarak gergeklestirilmistir.

2.4.2. Hesaplama Verileri

Gunlik enerji tlketimi: 28,11 kWh =>Sistem kayiplari: %25

Giineslenme siiresi: 5 saat/giin =»Ak{l yedekleme siiresi: 2 giin
Sistem gerilimi: 48V

2.4.3. Ger¢ek Enerji Thtiyac

Formul: E=28,11/0,75 ->Hesap: E = 37,48 kWh/giin
Sonug: Sistem gunliik 37,48 kWh Gretmelidir.

2.4.4. Giines Paneli Hesab1

Formil: P =37,48/5 = Hesap: P=7,49 kW = 8 kW
Panel say1s1:8000 / 550 = 15 adet =»Toplam gug: 8,25 kW

2.4.5. Akii Hesabi

2 glnlik enerji: 28,11 x 2 = 56,22 kWh =»Aki kapasitesi: 56,22 / 0,90 = 62,47 kWh
Ah hesabi: 62470 /48 = 1300 Ah =>Akii sayisi: 62,47 /9,6 =7 adet

2.4.6. inverter
Onerilen inverter glicti: 10 kW
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2.4.7.MPPT Hesab1

I =8250/48 =171,8 A =>Giivenlik pay1 ile: 200 A8. Sonug
Bu sistem icin 8,25 kW panel, 10 kW inverter, 62,5 kwh akii ve 200 A MPPT gereklidir.
(Erve Z..,2023). Ve (Karasu ve Arkadaglari , 2020).

3. DEGERLENDIRME

Dort kisilik bir ailenin yasadigi tek dairelik konutun giinliik elektrik enerjisi gereksinimi ayrintili
bicimde incelenmis, elde edilen tiiketim verileri dogrultusunda sebekeden bagimsiz bir fotovoltaik
sistem tasarimi gerceklestirilmistir. Yapilan analizler sonucunda konutun toplam giinliik enerji
tilkketiminin 28,11 kWh diizeyinde oldugu belirlenmis, sistem kayiplari, inverter verimi, kablo kayiplar
ve cevresel etkiler dikkate alindiginda gercek enerji ihtiyacinin yaklasik 37,48 kWh/gun seviyesine
ulastig1 goriilmiistiir. Bu durum, yenilenebilir enerji sistemlerinin yalnizca teorik tiiketim degerlerine
gore degil, gercek isletme kosullarina gore projelendirilmesi gerektigini agik¢a ortaya koymaktadir.
Caligmada incelenen yiik profili degerlendirildiginde enerji tiiketiminin 6zellikle mutfak ekipmanlari,
iklimlendirme cihazlar1, elektrikli 1siticilar, camasir ve kurutma makineleri gibi yiiksek gii¢lii cihazlarda
yogunlastigi goriilmektedir. Bunun yaninda modem, standby modunda ¢alisan elektronik cihazlar,
giivenlik sistemleri ve siirekli devrede kalan kiiciik yiiklerin toplam tiiketim {izerinde azzimsanmayacak
bir pay olusturdugu anlasilmaktadir. Bu sonug, konut tipi yapilarda yalnizca biiyilik giiglii cihazlara
degil, stirekli calisgan diisiik giiclii yiliklerin de enerji planlamasinda dikkate alinmasi gerektigini
gostermektedir. Sistem boyutlandirmasi agisindan degerlendirildiginde yaklasik 8 kW kurulu giice
sahip bir PV sistemin s6z konusu konut i¢in yeterli olacag1 hesaplanmistir. Bu kapasite, giinliik ortalama
5 saat etkin giineslenme siiresi esas alinarak belirlenmistir. Ancak giineslenme siiresinin mevsimsel
degiskenlik gostermesi, panel yiizey sicakliginin artmasi, tozlanma, gélgelenme ve yonelim hatalar
gibi saha kosullar1 gercek iiretimi dogrudan etkilemektedir. Bu nedenle teorik hesaplanan degerlerin
uygulamada giivenlik katsayisi ile desteklenmesi teknik agidan dogru bir yaklasimdir. Enerji depolama
kisminda yaklasik 62,5 kWh akii kapasitesinin 6nerilmis olmasi, sistemin gece saatlerinde ve kisa siireli
diisiik giineslenme kosullarinda kesintisiz enerji saglayabilmesi agisindan 6nemli bir avantajdir.
Bununla birlikte giiniimiiz kosullarinda akii maliyetleri, toplam sistem yatirim bedelinin en yiiksek
kalemlerinden birini olusturmaktadir. Bu nedenle kullanici ihtiyacina gore hibrit sistem ¢dzimleri,
kademeli depolama kapasitesi veya akilli yiik yonetimi stratejileri ile ilk yatirnm maliyeti optimize
edilebilir. Sonug¢ olarak bu g¢aligma, konut tipi yapilarda ayrintili yiik analizi yapilmadan sistem
kurulmasinin verimsiz sonuglar dogurabilece.

4. SONUC

Dort kisilik bir ailenin yasadigi tek dairelik konutun giinliik elektrik enerjisi ihtiyaci ayrintili bigimde
analiz edilmis ve bu ihtiyaci karsilayabilecek sebekeden bagimsiz bir fotovoltaik enerji sistemi
tasarlanmistir. Yapilan yiik analizleri sonucunda konutun giinliik toplam enerji tiketiminin 28,11 kWh
oldugu belirlenmis, sistem kayiplart ve verimlilik faktorleri dikkate alindiginda gercek enerji
gereksiniminin yaklasik 37,48 kWh/giin seviyesine ulastig1 hesaplanmistir. Bu dogrultuda yaklasik 8
kW kurulu guce sahip giines enerjisi sisteminin konutun elektrik talebini karsilayabilecek yeterlilikte
oldugu goriilmiistiir. Sistem tasariminda kullanilan yaklagik 15 adet 550 W giiciindeki panelin, uygun
yerlesim ve dogru agilandirma ile yiiksek verim saglayacagi dngoriilmektedir. Bununla birlikte enerji
stirekliliginin saglanabilmesi amaciyla yaklasik 62,5 kWh kapasiteli akii grubu onerilmis, ayrica enerji
doniisiim ve kontrol siiregleri i¢in 10 kW inverter ile 200 A MPPT sarj kontrol cihazi tercih edilmistir.
Bu bilesenler birlikte degerlendirildiginde sistemin hem giindiiz iiretim hem de gece tiiketim
kosullarinda dengeli ve giivenilir bigimde ¢alisabilecegi anlagilmaktadir. Arastirma sonuglari, bireysel
konutlarda yenilenebilir enerji tabanli ¢éziimlerin yalmizca cevresel agidan degil, ayn1 zamanda
ekonomik agidan da énemli firsatlar sundugunu gostermektedir. Ozellikle artan elektrik birim fiyatlari,
enerji arz giivenligi konular1 ve siirdiiriilebilir yagsam anlayis1 diisliniildiigiinde ¢ati tipi veya bagimsiz
PV sistemlerin 6nemi her gegen glin artmaktadir. Dogru projelendirilmis bir sistem sayesinde uzun
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vadede enerji maliyetleri azaltilabilir, disa bagimlilik disiiriilebilir ve karbon salimi 6nemli 6lciide
sinirlandirilabilir. Sonug olarak bu calisma, dort kisilik bir aile i¢in tasarlanan off-grid giines enerjisi
sisteminin teknik agidan uygulanabilir, ekonomik agidan degerlendirilebilir ve c¢evresel agidan
siirdiiriilebilir bir ¢oziim oldugunu ortaya koymustur. Gelecekte akilli enerji yonetim sistemleri, daha
verimli panel teknolojileri ve gelismis batarya ¢oziimleri ile benzer konut sistemlerinin performansi
daha da artirilabilecektir. Bu nedenle bireysel konutlarda giines enerjisi uygulamalarinin
yayginlagtirtlmasi, hem kullanicilar hem de {ilke enerji politikalar1 agisindan stratejik bir adim olarak
degerlendirilmektedir.
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OZET

GIRIS: Sagligin sosyal belirleyicileri bireylerin dogdugu, biiyiidiigii, yasadig1 vegalistigi sosyal ve
ekonomik kosullar1 kapsamakta olup bu kosullar saglik sonuglarin1 6nemli 6l¢iide etkileyebilmektedir.
Sosyoekonomik esitsizlikler, barinma sorunlari ve sosyal diglanma gibi faktOrler bazi gruplarin saglik
acisindan daha fazla risk altinda bulunmasina yol agmaktadir. Bu baglamda gé¢menler ve sokakta
yasayan bireyler saglik agisindan dezavantajli ve kirllgan gruplar arasinda yer almaktadir. Gogmen
bireyler yoksulluk, giivencesiz barinma kosullari, dil ve kiiltiirel engeller, ayrimcilik ve saglik
hizmetlerine erisimde yasanan giicliikler nedeniyle g¢esitli saglik riskleri ile karsi karsiya
kalabilmektedir. Benzer sekilde sokakta yasayan bireylerde de ruh sagligi sorunlari, kronik hastaliklar
ve saglik hizmetlerine erisim gigliikleri gibi bir¢ok saglik sorununun daha sik gOriildiigi
belirtilmektedir. Bu nedenle gd¢menler ve sokakta yasayan bireylerin saglik gereksinimlerinin
belirlenmesi ve bu gruplara yonelik uygun halk sagligi hemsireligi yaklasgimlarinin gelistirilmesi 6nem
tasimaktadir.

AMAGC: Bu bildirinin amac1 gégmenler ve sokakta yasayan bireylerde gorulen giincel saglik sorunlarini
literatiir dogrultusunda incelemek ve bu gruplara yonelik halk sagligi hemsireligi yaklasimlarini ortaya
koymaktir.

YONTEM: Bu calisma literatiir taramasi niteligindedir. Calismanin literatiir taramas1 01-12 Mart 2026
tarihleri arasinda gergeklestirilmistir. Tarama sirasinda “gdgmen” VE “saglik sorunlar1” VE “halk
sagligi hemsireligi” VEYA “g6¢men sagligi” VE “hemsirelik” VEYA “evsiz” VEYA “sokakta yasayan
bireyler” VE “saglik sorunlar1” VE “halk saglig1 hemsireligi” anahtar kelimeleri kullanilarak Google
Akademik, PubMed ve DergiPark veri tabanlarinda tarama yapilmistir. Ayrica konu ile ilgili uluslararasi
kuruluslarin raporlar1 da incelenmistir.

LITERATUR BULGULARI: Literatiirde gdgmenler ve sokakta yasayan bireylerin saglik agisindan
dezavantajli ve kirilgan gruplar arasinda yer aldig1 belirtilmektedir. Go¢men bireylerde ruh sagligi
sorunlari, bulagici hastaliklar, kronik hastaliklar ve saglik hizmetlerine erisim giigliikleri sik gorilen
saglik sorunlart arasinda yer almaktadir. Benzer sekilde sokakta yasayan bireylerde ruh sagligi
bozukluklari, bulasici hastaliklar, kronik hastaliklar, yaralanmalar ve madde kullanim bozukluklarinin
genel niifusa kiyasla daha yuksek oranlarda goriildiigii bildirilmektedir. Ayrica bu bireylerin saglik
hizmetlerine erisimde ¢esitli yapisal ve sosyal engellerle karsilastiklari belirtilmektedir. Bu nedenle
gocmenler ve sokakta yasayan bireylerin saglik gereksinimlerinin belirlenmesi ve bu gruplara yonelik
koruyucu ve destekleyici saglik hizmetlerinin planlanmasi 6nem tagimaktadir. Bu siiregte halk saglig:
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hemsireleri saglik egitimi, tarama programlari, danismanlik hizmetleri ve toplum temelli miidahaleler
aracihigiyla 6nemli bir rol Gstlenmektedir.

SONUC: Goc¢menler ve sokakta yasayan bireyler saglik acisindan dezavantajli ve kirillgan gruplar
arasinda yer almaktadir. Literatiirde bu bireylerde ruh sagligi sorunlari, bulasici hastaliklar, kronik
hastaliklar, yaralanmalar ve saglik hizmetlerine erisim giigliikklerinin genel niifusa kiyasla daha sik
gOriilebildigi belirtilmektedir. Bu durum go¢menler ve sokakta yasayan bireylerin saglik
gereksinimlerinin belirlenmesini ve bu gruplara yonelik koruyucu ve destekleyici saglik hizmetlerinin
gliclendirilmesini gerekli kilmaktadir. Bu siirecte halk sagligi hemsireleri saglik egitimi, tarama
programlari, damsmanlikhizmetleri ve toplum temelli miidahaleler araciligiyla Onemli bir rol
tistlenmektedir. Bu nedenle gdgmenler ve sokakta yasayan bireylerin sagliklarinin korunmasi ve
gelistirilmesine yOnelik halk sagligi hemsireligi uygulamalarinin giiclendirilmesi biiyilk Onem
tagimaktadir.

Anahtar kelimeler: gégmenler, sokakta yasayan bireyler, saglik sorunlari, halk sagligi hemsireligi,
saglik hizmetlerine erigim.

CURRENT HEALTH PROBLEMS AMONG MIGRANTS AND HOMELESS INDIVIDUALS:
PUBLIC HEALTH NURSING APPROACHES

ABSTRACT

INTRODUCTION: Social determinants of health encompass the social and economic conditions in
which individuals are born, grow, live, and work, and these conditions can significantly influence health
outcomes. Factors such as socioeconomic inequalities, housing problems, and social exclusion may
place certain groups at greater risk in terms of health. In this context, migrants and individuals
experiencing homelessness are considered disadvantaged and vulnerable groups in terms of health.
Migrant individuals may face various health risks due to poverty, insecure housing conditions, language
and cultural barriers, discrimination, and difficulties in accessing health services. Similarly, it has been
reported that mental health problems, chronic diseases, and difficulties in accessing health services are
more common among individuals experiencing homelessness. Therefore, identifying the health needs
of migrants and individuals experiencing homelessness and developing appropriate public health
nursing approaches for these groups are of great importance.

OBJECTIVE: The aim of this study is to examine current health problems among migrants and
individuals living on the streets based on the literature and to present public health nursing approaches
for these groups.

METHOD: This study is a literature review. The literature search was conducted between 1-12 March
2026. During the search, the keywords “migrant” AND “health problems” AND “public health nursing”
OR “migrant health” AND “nursing” OR “homeless” OR “individuals living on the streets” AND
“health problems” AND “public health nursing” were used, and the Google Scholar, PubMed, and
DergiPark databases were searched. In addition, reports from international organizations related to the
topic were also reviewed.

LITERATURE FINDINGS: The literature indicates that migrants and individuals living on the streets
are among the disadvantaged and vulnerable groups in terms of health. Mental health problems,
communicable diseases, chronic diseases, and difficulties in accessing healthcare services are among
the common health problems observed among migrants. Similarly, mental health disorders,
communicable diseases, chronic diseases, injuries, and substance use disorders are reported to occur at
higher rates among individuals living on the streets compared to the general population. In addition,
these individuals often face various structural and social barriers in accessing healthcare services.
Therefore, identifying the health needs of migrants and individuals living on the streets and planning
preventive and supportive health services for these groups are of great importance. In this process,
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public health nurses play an important role through health education, screening programs, counseling
services, and community-based interventions.

CONCLUSION: Migrants and individuals living on the streets are considered disadvantaged and
vulnerable groups in terms of health. The literature indicates that mental health problems,
communicable diseases, chronic diseases, injuries, and difficulties in accessing healthcare services are
more frequently observed among these individuals compared to the general population. This situation
highlights the need to identify the health needs of migrants and individuals living on the streets and to
strengthen preventive and supportive health services for these groups. In this context, public health
nurses play an important role through health education, screening programs, counseling services, and
community-based interventions. Therefore, strengthening public health nursing practices aimed at
protecting and improving the health of migrants and individuals living on the streets is of great
importance.

Keywords:migrants, homeless individuals, health problems, public health nursing, access to healthcare.

1. GIRIS

Sagligin sosyal belirleyicileri bireylerin dogdugu, biiyiidiigi, yasadigi ve calistigi kosullar1 kapsamakta
olup bu kosullar saglik sonuglarin1 5nemli 6lciide etkilemektedir (Diinya Saglik Orgiitii (DSO), 2023).
Sosyoekonomik esitsizlikler, barinma sorunlari ve sosyal diglanma gibi faktOrler bazi gruplarin saglik
acisindan daha fazla risk altinda olmasina neden olabilmektedir (Aldridge ve ark. , 2018). Bu durum
Ozellikle toplumda dezavantajli kosullarda yasayan bazi gruplarin saglik durumunu olumsuz
etkileyebilmektedir (DSO, 2023). Bu baglamda gdogmenler ve sokakta yasayan bireyler cesitli saglik
sorunlar1 agisindan risk altinda bulunan gruplar arasinda yer almaktadir.

Gog, bireylerin olagan ikamet ettikleri yerden ayrilarak uluslararasi bir sinir1 gegmeleri veya bir iilke
icinde yer degistirmeleri olarak tanimlanmaktadir. Yasadigi yerden baska bir yere go¢ eden bireyler ise
gocmen olarak adlandirilmaktadir. Giintimiizde go¢ hareketlerinin kiresel 6lcektednemli Olgiide arttigi
goriilmektedir. Uluslararas1 Go¢ Orgiitii verilerine gére 2020 yilinda diinya genelinde yaklasik 281
milyon uluslararasi gégmen bulunmakta olup bu say1 diinya niifusunun yaklasik %3,6’sina karsilik
gelmektedir. Tiirkiye ise son yillarda yogun go¢ hareketlerinin yasandigi vednemli sayida gégmene ev
sahipligi yapan tilkelerden biri haline gelmistir (International Organization for Migration [IOM], 2022).

Evsizlik ise bireylerin giivenli ve kalic1 bir konuta sahip olmamasi durumunu ifade etmektedir. Avrupa
Evsizlik ve Konut Diglanmasi Tipolojisi’ne (European Typology of Homelessness and Housing
Exclusion — ETHOS) gbre sokakta yasayan bireyler evsizligin en agir bi¢imini olusturan ve kamusal
alanlarda yagsamlarini siirdiiren kisiler olarak tanimlanmaktadir (FEANTSA, 2005). Birlesmis Milletler
verilerine gore diinya genelinde yaklasik 150 milyon kisinin evsiz oldugu tahmin edilmektedir ve bu
bireylerin bir kism1 sokakta veya kamusal alanlarda yasamaktadir (UN-Habitat, 2022). Turkiye’de
evsizlik olgusuna iligkin resmi bir istatistiksel tanim bulunmamaktadir. Ancak mevcut verilere gore
2022 yili itibariyla iilkede yaklasik 5.285 evsiz birey bulundugu ve bu saymin toplam niifusun yaklasik
%0,01’ini olusturdugu bildirilmektedir. Bu tahmin “Evsizlere Konaklama Projesi” kapsaminda elde
edilen verilere dayanmaktadir (Organisation for Economic Co-operation and Development (OECD),
2023).

Gaoemen bireyler; yoksulluk, giivencesiz barinma kosullari, dil ve kiiltiirel engeller, ayrimcilik ve saglik
hizmetlerine erisimde yasanan giigliikler gibi sosyal belirleyiciler nedeniyle saglik agisindan daha
ylksek risk altinda bulunabilmektedir. Bu durum gé¢men bireylerde ruh sagligi sorunlari, bulasici
hastaliklar ve kronik hastaliklar gibi ¢esitli saglik sorunlarinin ortaya ¢ikmasina yol agabilmektedir
(Abubakar ve ark., 2018; DSO, 2018). Benzer sekilde evsiz bireylerde gériilen birgok saglik sorunu
psikolojik travma, yoksulluk, issizlik, aile i¢i siddet ve sosyal izolasyon gibi sagligm sosyal
belirleyicileri ile birlikte ortaya ¢ikmakta ve bu faktOrler saglik sorunlarinin daha da agirlasmasina
neden olabilmektedir. Bu nedenle sokakta yasayan bireylerde ruh sagligi sorunlari ve kronik
hastaliklarin daha sik gOriildiigiibildirilmektedir (Fazel ve ark., 2014; Stafford ve Wood, 2017).
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Toplumda var olan sosyal ve ekonomik esitsizlikler bazi gruplarin saglik hizmetlerine erigimini
zorlagtirarak saglik acisindan daha fazla risk altinda olmalarina neden olabilmektedir. Bu nedenle
gocmenler ve sokakta yasayan bireyler gibi dezavantajli gruplarm saglik gereksinimlerinin
belirlenmesi, saglik hizmetlerine erisimlerinin desteklenmesi ve sagliklarinin korunmasina yonelik
caligsmalar biiylik Onem tasimaktadir. Bu siirecte halk sagligi hemsireleri toplum temelli saglik
hizmetlerinin planlanmasi ve yiiriitilmesinde 6nemli bir rol istlenmektedir. Halk sagligi hemsireleri
bireylerin saglik gereksinimlerini degerlendirme, saglik egitimi saglama, koruyucu saglik hizmetlerini
yayginlastirma ve risk altindaki gruplarin saglik hizmetlerine erisimini kolaylastirma gibi gorevler
araciligiyla toplum saglhiginin gelistirilmesine katki saglamaktadir. Bu dogrultuda gé¢menler ve sokakta
yasayan bireylerin kars1 karstya kaldiklar saglik sorunlarinin ele alinmasi ve bu gruplara yonelik uygun
halk sagligi hemsireligi yaklagimlarinin belirlenmesi 6nem tasimaktadir (Nirgiz, 2025).

2. AMAC

Bu bildirinin amaci gé¢menler ve sokakta yasayan bireylerde gOriilen giincel saglik sorunlarini literatir
dogrultusunda incelemek ve bu gruplara yOnelik halk sagligi hemsireligi yaklagimlarini ortaya
koymaktir.

3.YONTEM

Calismanin literatiir taramas1 01—-12 Mart 2026 tarihleri arasinda gergeklestirilmistir. Tarama sirasinda
“goecmen” VE “saglik sorunlart” VE “halk saghig hemsireligi” VEYA “go¢cmen sagligi” VE
“hemsirelik” VEY A “evsiz” VEY A “sokakta yasayan bireyler” VE “saglik sorunlar1” VE “halk saglig1
hemsireligi” anahtar kelimeleri kullanilarak Google Akademik, PubMed ve DergiPark veri tabanlarinda
tarama yapilmistir. Elde edilen c¢aligmalar konu ile ilgili igerikleri dogrultusunda incelenmis ve

arastirmanin amaci kapsaminda degerlendirilmistir.

4. LITERATUR BULGULARI
4.1. Gogmenlerde Guncel Saghk Sorunlari

Gog¢ ve saglik arasindaki iligkinin ¢ift yOnliioldugu belirtilmektedir. Buna g@re go¢ sureci bireylerin ve
topluluklarin saglik durumunu etkileyebildigi gibi saglikla ilgili faktOrler de bireyleri ve topluluklar
gb¢ etmeye tesvik edebilmektedir (Erat ve Izci, 2022). Goglerin Onemli bir kismu plansiz ve zorunlu
sekilde gergeklestiginden go¢men bireyler gog ettikleri yerlerde gesitli sosyal ve ekonomik sorunlarla
karsilasabilmektedir. Bireylerin yasadiklari ortami, sosyal g¢evrelerini ve sahip olduklari ekonomik
kaynaklar1 kaybetmeleri uyum siirecini zorlastirabilmekte; dil farkliliklar: ve kiltlrel uyum guclikleri
barinma ve ekonomik sorunlari artirabilmektedir. Bu durum gd¢men bireylerin fiziksel ve ruhsal
sagliklarim1 olumsuz etkileyebilmekte ve ¢esitli saglik sorunlar ile karsi karsiya kalmalarina neden
olabilmektedir (Atak, 2018).

Bununla birlikte gog siireci yalnizca gog edilen yerde degil, gog dncesi ve gog sirasinda da bireylerin
saglik durumunu etkileyebilmektedir. Literatiirde go¢ siirecinin bireyin sagligini etkileyen {i¢ asamada
degerlendirilebilecegi belirtilmektedir. Buna gbre go¢ oncesinde yasanan dogal veya insan kaynakli
felaketler; gog stirecinde yolculugun sekli, kosullar ve siiresi; go¢ edilen yerde ise barinma kosullari,
yasal statii, saglik hizmetlerinden yararlanma durumu, dil sorunlar1 ve kiiltiirel uyum gibi faktérler
gOcmen bireylerin saglik durumunu etkileyen 6nemli unsurlar arasinda yer almaktadir (Scholz, 2016).

Gog sirasinda maruz kalinan siddet, yaralanmalar, kazalar ve zorlu yol kosullar bireylerin sagligini
daha go6¢ siirecinin baslangicinda olumsuz etkileyebilmektedir. Go¢ edilen bdlgelerde ise barinma,
giivenlik, temiz suya erisim ve hijyenolanaklarindaki yetersizlikler birgok saglik sorununu beraberinde
getirebilmektedir. Bu kapsamda fiziksel siddete bagli yaralanmalar, cinsel istismar, ¢ocuklarda biiylime
ve gelisme geriligi, anemi ve ishal gibi saglik sorunlar1 goriilebilmektedir. Ayrica go¢ surecinde
yasanan ekonomik giigliikler ve yagam kosullarindaki degisiklikler gogmen bireylerin yeterli ve dengeli
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beslenmesini zorlastirabilmekte, bu durum Ozellikle kadinlar ve ¢ocuklar gibi kirillgan gruplarda
malniitrisyon riskini artirabilmektedir (Atak, 2018;Borlu ve Ener, 2017).Go¢men bireylerde iireme
sagligi hizmetlerine erisimde yasanan giicliikler de Onemli saglik sorunlari arasinda yer almaktadir.
Ureme saglig1 ve aile planlamasi hizmetlerinin aksamasi yiiksek dogurganlik diizeyi, yetersiz dogum
Oncesi bakim ve buna bagh olarak diisiik oranlarinda artis ile ¢ocuk 6limlerinde yiikselme gibi
sonugclara yol acabilmektedir(Atak, 2018).

Gog slirecinde karsilasilan bu ¢ok boyutlu sorunlar gégmen bireylerin saglik agisindan gesitli risklerle
kars1 karsiya kalmasina neden olabilmektedir. Literatiirde gog¢men bireylerde gorllen saglik
sorunlarinin ruh sagligi sorunlari, bulasict hastaliklar, kronik hastaliklar ve saglik hizmetlerine erigim
giicliikleri gibi farkli bashklar altinda ele alindig1 belirtilmektedir (DSO, 2022; IOM, 2022).

4.1.1. Gocmenlerde Ruh Saghgi Sorunlari

Gogiin gerceklesme bigimi gogmen bireylerin ruh sagligi tizerinde 6nemli bir belirleyici olabilmektedir.
Savas, siyasal ve ekonomik krizler ile dogal afetler gibi zorlayici kosullar sonucunda gerceklesen
gocler, bireylerin yasadiklar1 kayiplar nedeniyle psikolojik ve sosyal agidan olumsuz etkilenmelerine
yol acabilmektedir. Yagadiklart yerden ayrilma, sosyal c¢evrenin degismesi, iletisim aglarinin
zayiflamasi ve kiiltiirel uyum giicliikleri gogmen bireylerde ruh sagligi sorunlarinin ortaya ¢ikma riskini
artirabilmektedir (Beser ve Kerman, 2017).

Bhugra (2004), gb¢ ve ruh sagligi arasindaki iliskinin tek bir olayla sinirli olmadigini, aksine farkli
asamalardan olusan dinamik bir siireg¢ oldugunu belirtmektedir. Bu modele gore go¢ deneyimi (i¢ temel
evrede ele alinmaktadir. G6¢ 6ncesi ddnemde bireyin kisilik 0zellikleri, sosyal destek diizeyi ve goge
neden olan faktorler (savas, ekonomik sorunlar veya politik baskilar gibi) ruh sagligi agisindan
belirleyici olabilmektedir. Gog siireci sirasinda bireyler sosyal destek aglarinin kaybi, yakin iliskilerden
ayrilma, ekonomik belirsizlikler ve travmatik yasam olaylari ile karsilagabilmektedir. Go¢ sonrasi
donemde ise yeni topluma uyum saglama siireci, kiiltirel farkliliklar, dil engelleri, ayrimcilik, is ve
barinma sorunlar1 gibi faktOrler gogmenlerin ruh sagligimi etkileyebilmektedir. Bu risk faktdrlerine
maruz kalan gogmen bireylerde yeni kiiltire uyum ve sosyal bag kurma siireglerine bagli olarak
sizofreni ve yaygin ruh sagligi bozukluklarinin gOriilme olasiliginin artabilecegi belirtilmektedir.
Ayrica model, go¢ mesafesinin de 6énemli bir etken oldugunu vurgulamaktadir. Mesafe arttik¢a gog
deneyimi birey i¢in daha somut hale gelmekte ve kisi bu siireci bilissel olarak daha anlamli bicimde
islemektedir (Acartiirk, 2016).

Diinya Saglik Orgiitii’ne gére gdemen bireylerde depresyon, anksiyete, travma sonrast stres bozuklugu
ve intihar gibi ruh sagligi sorunlarinin gOriilme sikligi ev sahibi niifusa kiyasla daha yiiksek
olabilmektedir. Ayrica bazi iilkelerde go¢ siireci boyunca biriken sosyal dezavantajlar ve stres faktorleri
nedeniyle psikoz vakalarimin da gd¢menler arasinda daha fazla goriilebildigi belirtilmektedir (DSO,
2023). Gogmen bireylerde ruh sagligi sorunlarinin ortaya ¢ikmasinda yalnizca gé¢ deneyimi degil, ayni
zamanda ¢esitli sosyodemografik faktorlerin de etkili olabilecegi belirtilmektedir. Arastirmalar yas,
cinsiyet, go¢ yasi, dogum iilkesi ve go¢ sonrasi sosyoekonomik kosullar gibi faktOrlerin gé¢gmen
bireylerin ruh saghigi iizerinde belirleyici olabilecegini gostermektedir. Nitekim g¢ocukluk ve ergenlik
doneminde gb¢ eden bireylerde psikotik bozukluk oranlarinin daha yiiksek bulunmasi, gogle iliskili
artmis riskin irk¢ilik ve sosyal dezavantaj gibi gd¢ sonrasi stresOrlerin kiimilatif etkileriyle iligkili
olabilecegini diisiindiirmektedir (Anderson ve ark., 2022).

Literatiirde yer alan caligmalar da gogmen bireylerde ruh sagligi sorunlarinin 6nemli bir halk sagligi
sorunu oldugunu gOstermektedir. Avrupa ilkelerinde gergeklestirilen bir arastirmada, gdgmen
bireylerin psikolojik stres ve depresif belirtiler agisindan daha yiiksek risk altinda olabilecegi
belirtilmektedir. Calismada Ozellikle sosyal uyum giicliikleri, dil engelleri ve ayrimcilik deneyimlerinin
gbemen bireylerde psikolojik sikintiy1 artiran dnemli faktorler oldugu vurgulanmistir. Bunun yani sira
diisiik gelirli ve giivencesiz islerde ¢alisma kosullarinin da gé¢menlerde algilanan stres diizeyini
artirarak ruh sagligi izerinde olumsuz etkiler yaratabildigi ifade edilmektedir (Satinsky ve ark., 2019).
Benzer sekilde Avustralya’da Afrika kdkenli gogmen bireyler tizerinde yapilan bir arastirmada, gog
sonrasi yerlesim siirecinde karsilasilan aile liyelerinden ayr1 kalma, ekonomik zorluklar ve istihdam
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guclikleri gibi faktorlerin gégmenlerin ruh saghgi agisindan 6nemli stres kaynaklar1 olusturabilecegi
belirtilmektedir (Mwanri ve ark., 2022).

Gog ve psikoz arasindaki iligkiye dikkat ¢geken ilk aragtirmalardan biri @degaard tarafindan 1932 yilinda
gerceklestirilmistir. Bu g¢alismada Amerika Birlesik Devletleri’ne go¢ eden Norvecli bireylerde
sizofreni gOriilme oraninin hem Norveg’te yasayan bireylere hem de ABD’de dogan niifusa kiyasla
daha ytiksek oldugu bulunmustur. Daha sonraki aragtirmalar da gogmen popiilasyonlarinda psikoz ve
sizofreni riskinin artabilecegini ve bu riskin go¢ sonrasinda gecen yillarla birlikte ortaya ¢ikabilecegini
gOstermektedir (Bhugra ve ark., 2011).

4.2.Gocmenlerde Bulasic1 Hastahiklar

Diinya Saglik Orgiitii’ne gore gécmen popiilasyonlarinda bulasici hastaliklarin goriilme durumu biytik
Olglde bireylerin geldikleri iilkelerdeki hastalik prevalansive gog siirecinde karsilagilan yasam kosullar
ile iliskilidir (DSO, 2023). Yetersiz su ve sanitasyon olanaklari, gida yetersizligi, kalabalik ve sagliksiz
yasam alanlar1 ile ¢evre sagligi hizmetlerinin sinirli olmasi bulasici hastaliklarin ortaya ¢ikmasini
kolaylastirabilmekte; kalabalik yasam kosullar1 ve sinirli hijyen olanaklari isedzellikle solunum yolu ve
gastrointestinalenfeksiyonlarin yayilmasina zemin hazirlayabilmektedir (Atak, 2018; Castelli ve Sulis,
2017).

Baz1 bulasici hastaliklarin gogmen popiilasyonlarinda daha sik gOriilebildigi belirtilmektedir.
Tuberkilozun yuksek oranda goriildiigii tilkelerden gelen gégmen bireylerde tiiberkiiloz vakalarinin
daha sik goriilebildigi, tiiberkiillozun gégmen popiilasyonlarinda yoksullukla iligkili Onemli bir hastalik
olarak 6ne ¢iktig1 ve dzellikle kotii yasam kosullarinin hastaligin ortaya ¢ikmasi ve yayilmasinda etkili
olabildigi; benzer sekilde HIV enfeksiyonunun da gé¢men popiilasyonlarinda goriilebildigi ve bazi
bireylerde enfeksiyonun go¢ sonrasinda edinilebildigi bildirilmektedir. Ayrica hepatit B ve hepatit C
viriisii enfeksiyonlarinin bu hastaliklarin endemik oldugu tlkelerden gelen gogmenler arasinda daha
yaygin olabildigi ifade edilmektedir. Bununla birlikte yiiksek endemik bolgelerden gelen bireylerde
bazi tropikal ve paraziter enfeksiyonlarin da goriilebilecegi, bu kapsamda bagirsak helmint
enfeksiyonlar ve strongyloidiasis gibi bazi paraziter hastaliklarin uzun siire belirti vermeden devam
edebilecegi belirtilmektedir (Castelli ve Sulis, 2017; DSO, 2023). Kalabalik yasam kosullar1 ve hijyen
eksikligi nedeniyle gd¢men popiilasyonlarinda uyuz ve bit gibi ektoparaziter enfeksiyonlarn da
goriilebilecegi bildirilmektedir (Atak, 2018). Bunun yani sira hijyen kosullarinin yetersiz oldugu
ortamlarda gida ve su yoluyla bulasan enfeksiyonlar arasinda tifo atesi ile hepatit A ve hepatit E gibi
hastaliklarin da ortaya ¢ikabilecegi ifade edilmektedir (Castelli ve Sulis, 2017).

Gogmenlerin barinma kosullarinin sinirli oldugu kabul merkezleri ve kamplar gibi kalabalik yasam
alanlarinda bazi bulagici hastaliklarin yayilma riski artabilmektedir. Bu ortamlarda meningokok
hastalig1 gibi baz1 enfeksiyonlarin salginlara yol agabilecegi bildirilmektedir (Castelli ve Sulis, 2017).

Gogmen popiilasyonunda kadinlar ve ¢ocuklar bulasici hastaliklar agisindan daha kirilgan gruplar
arasinda yer almaktadir. Bagisiklama hizmetlerindeki aksakliklar nedeniyle ¢ocuk gdg¢menlerde
sugicegi, difteri, bogmaca, kabakulak ve neonataltetanoz gibi as1 ile Onlenebilir hastaliklarin g6rilme
olasiliginin artabilecegi ifade edilmektedir (Atak, 2018). Bunun yan1 sira go¢men kadinlarda yetersiz
hijyen kosullari, beslenme sorunlari ve cinsel istismar gibi faktOrlerin bazi bulasici hastaliklarin
gorulme riskini artirabilecegi belirtilmektedir (Pekdogan ve Saygun, 2023).

4.3.Gocmenlerde Kronik Hastaliklar

Gog, bireylerin saglik durumunu hem kisa hem de uzun vadede etkileyebilmektedir. Gogle birlikte
ortaya ¢ikan sagliksiz ¢evre kosullar1 cogu zaman akut veya bulasict hastaliklarla iliskilendirilse de
uzun vadede kronik hastaliklarin gelismesine zemin hazirlayabilmektedir(Deniz ve Yildirim, 2018).

Gog siirecinde kronik hastalik riskini artiran birgok faktor bulundugu belirtilmektedir. Ileri yas veya
cocuk yasta olma, kadin cinsiyete sahip olma, diisiik sosyoekonomik ve egitim diizeyi, barinma
sorunlar1, i bulmada yasanan giicliikkler ve kalabalik yasam kosullari bu faktOrler arasinda
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sayllmaktadir. Bu kosullar bireylerde beslenme sorunlari, yetersiz fiziksel aktivite, sigara ve alkol
kullaniminda artis, madde kullanim1 ve stres gibi durumlara yol agabilmektedir. Uzun vadede ise bu
faktorler kronik hastaliklarin gelisimi i¢in 6nemli bir zemin olusturarak gogmen populasyonunda kronik
hastalik g6riilme riskinin artmasina neden olabilmektedir (Deniz ve Yildirim, 2018).

Literatiirde yapilan ¢alismalar gogmen popiilasyonlarindakardiyovaskiiler hastaliklar, diyabet, kanser,
kronik solunum hastaliklar1 ve inme gibi bulasici olmayan hastaliklarin daha sik gOriilebildigini
gostermektedir (DSO, 2023;Nisar ve ark., 2023).

Gog ile ilgili yapilan calismalar incelendiginde gé¢men kadin, ¢ocuk, ergen ve yasl bireylerin go¢
stirecinden diger gruplara gbre daha fazla etkilendigi ve hassas gruplar arasinda degerlendirildigi
gorilmektedir. Gogmengocuklar iizerinde yapilan bir caligmada malniitrisyon, obezite ve
gastrointestinal hastaliklar gibi saglik sorunlarinin gégmengocuk populasyonunda daha yiiksek risk
olusturabildigi belirtilmistir (Chang ve ark., 2022). Bunun yani1 sira yash gé¢cmen bireyler lizerinde
yapilan arastirmalarda hipertansiyon gibi kronik hastaliklarin Onemli saglik sorunlari arasinda yer
aldigi, gocmen kadinlarda ise obezite ve fazla kilo gibi metabolik saglik sorunlarmin daha sik
goriilebildigi bildirilmektedir (Kronstad ve ark, 2025;Wang ve ark., 2025).

4.4. Gocmenlerde Saghk Hizmetlerine Erisim Sorunlari

Gogmen bireyler saglik hizmetlerine erisim acisindan dezavantajli gruplar arasinda yer almaktadir. Go¢
eden bireylerin saglik hizmetlerine erigsimi bireysel Ozellikler, saglik hizmeti sunucularma iliskin
faktorler ve yapisal faktorlerin etkilesimi sonucunda sekillenebilmektedir (Demir, 2022).

Bireysel faktOrler arasinda cinsiyet, sosyoekonomik durum, meslek, saglik durumu, saglik ve hastalik
hakkinda bilgi diizeyi, sosyal destek, saglik inanglari, dil ve kiiltiirel farkliliklar gibi unsurlar yer
almaktadir (Unver ve Baykal, 2020). Bunun yami sira finansal yetersizlikler ve bireylerin saglik
sistemine kayitli olmamasi gibi durumlar da gd¢men bireylerin saglik hizmetlerine erigimini
smirlandirabilmektedir. Gogmen bireylerin bulunduklari tilkenin saglik sistemi hakkinda yeterli bilgiye
sahip olmamalari, hangi hizmetlere nasil ulasabileceklerini ve saglik haklarinin neler oldugunu
bilmemeleri temel saglik hizmetlerinden yararlanamamalarina ve Onlenebilir saglik riskleriyle
karsilasmalarina yol acgabilmektedir (Demir, 2022). Bununla birlikte saglikla ilgili endiselerin saglik
hizmeti sunucularina yeterince iletilememesi veya yanlis anlasilmasi da gogmen bireylerin saglik
hizmetlerinden etkin sekilde yararlanmasini engelleyen diger bir sorun olarak belirtilmektedir (Biswas,
2011).

Bu durum ozellikle kadinlar ve gocuklar agisindan daha belirgin hale gelebilmektedir. Gogmen
kadinlarin anne-gocuk sagligi hizmetlerine erisimini inceleyen bir sistematik derleme ¢alismasinda
gocmen kadmlarin gebelik ve dogumla ilgili saglik hizmetlerine erisimde g¢esitli engellerle
karsilasabildigi ve Ozellikle prenatal bakim hizmetlerinden yararlanmanin sinirh olabildigi belirtilmistir
(Pérez-Sanchez ve ark., 2024). Benzer sekilde zorunlu go¢ yasamis ¢ocuklari inceleyen giincel bir
sistematik derleme ve meta-analiz ¢alismasinda farkli iilkelerde gergeklestirilen arastirmalarin sonuglari
degerlendirilmis ve gogmen ¢ocuklarin tam agili olma oranlarmnin diisiikoldugu gosterilmistir. Calisma
sonuglart gogmengocuklarin ev sahibi niifustaki gocuklara kiyasla daha diisiik asilama olasiligina sahip
oldugunu ortaya koymaktadir (Virk ve ark., 2025).

Saglik hizmetlerine erisimi etkileyen bir diger unsur saglik hizmeti sunucularina iliskin faktérlerdir.
Saglik calisanlarimin tutumlari, ayrimei uygulamalar, dil ve kiiltiirel farkliliklar ile gdgmen bireylerin
0Ozel gereksinimleri konusunda farkindalik ve deneyim eksikligi saglik hizmetlerinden yararlanmayi
giiclestirebilmektedir (Beser ve Kerman, 2017). Yapisal faktOrler arasinda ise saglik hizmetlerinin
maliyeti, go¢ ve saglik mevzuati, ulasim olanaklar1 ve cografi engeller gibi unsurlar yer almakta olup
bu durumlar gégmen bireylerin saglik hizmetlerine erisimini smirlayabilmektedir (Demir, 2022; DSO,
2023).
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4.5. Gocmen Saghginda Halk Sagh@ Hemsireligi Yaklasimlan

Gocmen sagliginin korunmasi ve gelistirilmesinde halk sagligi hemsireleri 6nemli sorumluluklar
tistlenmektedir. Halk sagligi hemsireliginin temel amaci, bireylerin mevcut kaynaklar1 ve saglik
hizmetlerini kullanarak kendi sagliklar1 {izerinde kontrol sahibi olmalarini desteklemek ve saglikli
secimler yapmalarina yardimeci olmaktir (Battle ve ark., 2002). Bu kapsamda hemsirelerin gé¢men
bireylerin saglik ve sosyal hizmet gereksinimlerini belirleyerek arastirmaci bir rol iistlenmeleri, bu
ihtiyaglara yonelik hizmetlerin planlanmasina katki saglamalari ve gogmen bireylerin saglik haklarini
savunarak saglik hizmetlerine erisimlerini desteklemeleri gerekmektedir (Barbo, 2025).

Gog siirecinde yasanan zorlayict yasam deneyimleri bireylerin ruhsal ve sosyal uyum siireclerini
olumsuz etkileyebilmektedir. Go¢men bireylerin travmatik deneyimlerle bas edebilmeleri, sigindiklart
topluma uyum saglayabilmeleri ve sosyal destek mekanizmalarindan yararlanabilmeleri igin sosyal
cevrenin destekleyici bir rol iistlenmesi gerekmektedir. Bu siirecte kamplarda saglikli barmma
kosullarinin saglanmasi, siirekli ve erisilebilir saglik hizmetlerinin sunulmasi ile psikososyal destek ve
sosyal hizmetlerin giiclendirilmesi Onemli bir gereksinim olarak degerlendirilmektedir (Hacthasanoglu
Asilar ve Yildirim, 2016).

Halk saglig1 hemsireleri gogmen bireylerle calisirken savunuculuk, isbirlik¢i ve arastirmaci rollerini
aktif bigimde kullanmaktadir. Hemsireler gogmen bireylerin saglik ve sosyal hizmet gereksinimlerini
belirleyerek bu ihtiyaglara yonelik hizmetlerin planlanmasina katki saglamakta, saglik haklarmin
korunmasi konusunda savunuculuk yapmakta ve diger kurumlarla is birligi i¢indegalisarak gogmenlerin
siddet, ihmal ve istismar gibi risklerden korunmasina katkida bulunmaktadir (Evcimen, 2021;
Necipoglu ve ark., 2019).

Birinci basamak saglik hizmetleri kapsaminda halk sagligi hemsireleri gogmenlerin saglik ihtiyaglarinin
karsilanmasinda kilit bir rol iistlenmektedir. Bu kapsamda hemsgireler saglik taramalarinin yapilmasi,
bulasict hastaliklarin erken tani ve kontrolii, bagisiklama hizmetlerinin yiiriitiilmesi, anne-gocuk
saglhigina yOnelik egitim ve danigmanlik hizmetlerinin verilmesi ile gd¢men bireylerin saglik sistemi
hakkinda bilgilendirilmesi gibi gesitli gbrevler istlenmektedir. Ayrica gégmenlerin yeni kiltlrel ortama
uyum saglamalarina destek olmak ve yasadiklar1 beslenme, hijyen, barinma ve ruh sagligi gibi sorunlara
yOnelik¢oziim gelistirmek amaciyla farkli kurum ve kuruluslarla is birligi yapilmasi da halk sagligi
hemgirelerinin Onemli sorumluluklar: arasinda yer almaktadir (Kaplan ve Celik, 2022; Kvamme ve
Voldner, 2022). Ayrica saglik politikalar1 gergevesinde Ozellikle gocmen kadinlarin sagliklarinin
korunmasi ve gelistirilmesinde aktif rol almalar1 da Onem tasimaktadir (Citak ve ark., 2023).

Bunun yan sira zorunlu gé¢ deneyimi nedeniyle ortaya ¢ikabilecek travma ve stresle bag edilebilmesi
amaciyla gogmen bireylere psikososyal destek saglanmasi ve toplum ruh sagligi hizmetlerinin
gliclendirilmesi de halk sagligi hemsirelerinin 6nemli gOrevleri arasinda yer almaktadir. Bu kapsamda
toplum temelli saglik hizmetleri araciligiyla saglik farkindaliginin artirilmasi ve saglik okuryazarliginin
gelistirilmesi gogmen Dbireylerin saglik hizmetlerinden daha etkin yararlanmasina katki
saglayabilmektedir (Cappar ve Donmez, 2024; Delara, 2016).

5. Sokakta Yasayan Bireylerde Giincel Saghk Sorunlari

Evsizlik, kotl sosyal ve ekonomik kosullar da dahil olmak iizere sagligin sosyal belirleyicilerinin
karmagik bir etkilesiminden etkilenmektedir. Bu nedenle sokakta yasayan bireyler saglik agisindan
Onemli riskler tasiyan dezavantajli gruplar arasinda yer almakta; yapilan caligmalar evsiz bireylerin
genel niifusa kiyasla daha yiiksek morbidite ve mortalite oranlarina sahip oldugunu, daha kisa yasam
beklentisine sahip olduklarimi ve saglik hizmetlerinin daha fazla kullanim1 gibi saglik esitsizlikleri ile
kars1 karsiya kaldiklarin1 g@stermektedir (Barry ve ark., 2024; Fazel ve ark., 2014).

Evsizlik yalnizca basl basia bir sosyal sorun degil, ayn1 zamanda bir¢ok sosyal sorunun hem nedeni
hem de sonucu olarak ortaya ¢ikabilmektedir. Yoksulluk, issizlik, aile i¢i siddet, go¢, alkol ve madde
bagimlilig ile ruhsal hastaliklar evsizligin ortaya ¢ikmasina neden olan baglica faktOrler arasinda yer
almaktadir (Ozdemir, 2010). Bu bireylerin karsilastig1 baslica sorunlar arasinda saglik problemleri, suca
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maruz kalma, sosyal izolasyon, yalnizlik, etiketlenme ve ayrimcilik gibi durumlarin yer aldigi
belirtilmektedir (Soner ve Aydin Avci, 2019).

Sokakta yasayan evsiz bireylerin saglik durumunu inceleyen calismalarda saglik esitsizliklerinin
belirgin oldugu; ruh saglig1 sorunlari, kronik hastaliklar ve bulasici hastaliklarin daha yiiksek oranlarda
gOriilebildigi bildirilmektedir. Bunun yani sira madde kullanim bozukluklari, yaralanmalar ile cinsel ve
tireme sagligina iligkin sorunlarin da bu bireyler arasinda daha sik goOriilebildigi ifade edilmektedir
(Richards ve Kuhn , 2021). Ayrica bazi kanser risk faktOrlerinin bu bireyler arasinda genel niifusa
kiyasla daha yaygin oldugu belirtilmektedir. Ozellikle giines 15131na maruz kalma, sigara kullanimi ve
alkol tuketimi gibi risk faktorlerinin evsiz bireylerde daha ylksek oranlarda goriilebildigi
bildirilmektedir (Schanzer ve ark., 2007). Ayrica evsiz bireylerde Oliim riskinin genel niifusa kiyasla
belirgin sekilde daha yiiksek oldugu ve bazi ¢alismalarda bu riskin genel niifusa gore birka¢ kat daha
fazla olabildigi belirtilmektedir (Aldridge ve ark., 2018).

5.1. Sokakta Yasayan Bireylerde Ruh Saghgi Sorunlar:

Evsizlik ve ruh saghg: arasindaki iliski karmasik ve ¢ift yonll bir yapiya sahiptir. Ruh saghgi
bozukluklari bireylerin evsiz kalmasina yol agabilecek sosyal ve ekonomik sorunlarin ortaya ¢ikmasina
katkida bulunabilecegi gibi, evsizlik de bireyler i¢in Onemli bir stres kaynagi olusturarak ruh saglig:
sorunlariin gelismesine veya mevcut semptomlarin kotillesmesine neden olabilmektedir. Madde
kullanim, iligski catismalar1 ve travmatik yasam deneyimleri gibi bireysel faktOrlerin ruh sagligi
bozuklugu bulunan bireylerde evsizlige katkida bulunabildigi belirtilmektedir (Padgett, 2020).

Literatirde yer alan sistematik derleme ve meta-analiz ¢alismalarinda evsiz bireylerde ruh sagligi
bozukluklariin genel niifusa kiyasla daha yiiksek oranlarda gOriildiigii bildirilmektedir (Barry ve ark.,
2024). Ayrica farkl arastirmalarda major depresyon, psikotik bozukluklar, duygu durum bozukluklari,
bipolar bozukluk, travma sonrasi stres bozuklugu, madde kullanim bozukluklar1 ve antisosyal kisilik
bozuklugunun evsiz popiilasyonunda daha yaygin oldugu belirtilmektedir (Fazel ve ark., 2008;
Schanzer ve ark., 2007).

Evsiz bireylerde ruh sagligi bozukluklarmin gorilme durumu cinsiyete gore de farklilik
gOsterebilmektedir. Yapilan aragtirmalar evsiz erkek bireylerde ruh sagligi bozukluklarinin yagam boyu
gOriilme sikliginin kadinlara gfre daha yiiksek olabildigini gostermektedir (Barry ve ark., 2024). Paris
bdlgesinde evsiz bireyler tizerinde gergeklestirilen bir ¢alismada kadinlarda depresyon ve anksiyete
bozukluklarimin, erkeklerde ise psikotik bozukluklarin daha sik gOriilebildigi ifade edilmistir (Laporte
ve ark., 2018).

Evsizlik yalnizca yetiskin bireyleri degil cocuklar1 ve gengleri de 6nemli 6l¢lide etkilemektedir. Evsiz
cocuk ve gencler iizerinde yapilan ¢aligmalar bu grubun ruh sagligi agisindan yiiksek risk altinda
oldugunu gbstermektedir. Aragtirmalar evsiz genglerde ruh sagligi sorunlarinin yaygin oldugunu ve bu
bireylerin ruh saghigi hizmetlerine 6nemli Ol¢iide ihtiya¢ duydugunu ortaya koymaktadir. Ayrica
evsizlik deneyiminin genc¢lerde psikolojik sikinti ve intihar diisiincesi ile iligkili olabilecegi
belirtilmektedir (Baiden ve ark., 2024; Bassuk ve ark, 2015; Edidin ve ark., 2012).

5.2. Sokakta Yasayan Bireylerde Bulasic1 Hastalhiklar

Evsiz bireyler bulasici hastaliklar agisindan yiiksek riskli gruplar arasinda yer almaktadir. Literatiirde
yer alan sistematik derleme ve meta-analiz ¢aligmalarinda evsiz bireylerde bazi bulagici hastaliklarin
prevalansinin genel popiilasyona kiyasla daha yiiksek oldugu bildirilmektedir (Beijer ve ark., 2012;
Fazel ve ark., 2014). Evsiz bireylerde ozellikle tiiberkiiloz, hepatit C ve HIV enfeksiyonlarinin
prevalansinin genel niifusa gore daha yiiksek oldugu g0sterilmistir (Beijer ve ark., 2012).

Evsiz bireylerde bulagici hastalik riskinin artmasinda c¢esitli sosyal ve g¢evresel faktorlerin etkili
olabilecegi belirtilmektedir. Kalabalik barimma kosullar1, hijyen ve sanitasyon olanaklarinin sinirl
olmasi ve saglik hizmetlerine erisimde yasanan giicliikler enfeksiyon hastaliklarinin ortaya ¢ikmasini
ve yayllmasini kolaylagtirabilmektedir. Bunun yani sira evsiz bireylerde kronik hastaliklarin yaygin
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olmast ve madde kullaniminin sik goriilmesi de bulagict hastalik riskini artiran faktorler arasinda yer
almaktadir (Raoult ve ark., 2001; Fazel ve ark., 2014). Bununla birlikte baz1 arastirmalarda evsiz
bireylerde cilt ve paraziter enfeksiyonlarin da rapor edildigi bildirilmektedir. Ozellikle uyuz ve viicut
biti gibi ektoparaziter enfestasyonlarin evsiz popiilasyonunda goriilmesinin kalabalik yasam alanlar1 ve
siirlt hijyen kosullari ile iliskili olabilecegi ifade edilmektedir (Raoult ve ark., 2001; Fazel ve ark.,
2014).

Evsiz bireylerde bulasic1 hastalik riskinin hem barmma kosullarina hem de bazi sosyodemografik
Ozelliklere bagli olarak farklilik gosterebildigi belirtilmektedir (Fazel ve ark., 2014). Feske ve
arkadaglart (2013) tarafindan yapilan ¢alismada sokakta yasayan bireylerde tiiberkiiloz riskinin
barinaklarda yasayan veya gecici barinma kosullarinda bulunan evsiz bireylere kiyasla daha yiiksek
oldugu bildirilmistir. Ayrica sokakta yasayan evsiz bireylerde hastanede yatis ve takip bakimina ihtiyag
duyulan ortalama giin sayisinin barinaklarda yasayan evsiz bireylere gore yaklasik dort kat daha fazla
oldugu ifade edilmektedir (Feske ve ark., 2013).

Evsiz gengler lizerinde yapilan ¢aligmalarda HIV enfeksiyonu agisindan ¢oklu cinsel es, prezervatif
kullaniminda tutarsizlik ve ortak enjeksiyonla uyusturucu kullanimi gibi davraniglarin 6nemli risk
faktorleri arasinda yer aldig1 saptanmistir (Myles ve ark., 2020; Degenhardt ve ark., 2017). Ayrica bazi
arastirmalarda evsiz popiilasyonunda cinsiyet farkliliklarinin bulasict hastalik riskini etkileyebilecegi
ifade edilmektedir. Evsiz erkek bireylerde HIV ve hepatit C enfeksiyonlarinin daha sik rapor edildigi,
evsiz kadinlarda ise cinsel yolla bulasan enfeksiyonlara iliskin risklerin One ¢iktig1 belirtilmektedir
(Raoult ve ark., 2001; Fazel ve ark., 2014).

5.3. Sokakta Yasayan Bireylerde Kronik Hastaliklar

Sokakta yasayan bireylerde kronik fiziksel hastaliklarin Onemli bir saglik yiikii olusturdugu
belirtilmektedir. Evsiz popiilasyonunda kronik hastaliklar1 inceleyen c¢alismalarda hipertansiyon,
kardiyovaskiiler hastaliklar ve diyabetin evsiz bireylerde rapor edilen saglik sorunlar1 arasinda yer aldig1
bildirilmektedir. Yapilan arastirmalarda evsiz bireylerde diyabet ve hipertansiyon prevalansinin
degiskenlik gOsterebildigi belirtilmekte, kardiyovaskiiler hastaliklarin ise evsiz bireyler arasinda 6nemli
morbidite ve mortalite nedenlerinden biri oldugu ifade edilmektedir (Fazel ve ark., 2014).

Bu bulgulara ek olarak Kanada’da evsiz bireyler lizerinde gergeklestirilen bir aragtirmada farkli fiziksel
saglik sorunlarinin da rapor edildigi belirtilmistir. S0z konusu c¢alismada en sik bildirilen saglik
sorununun biling kaybi, bas dOnmesi, kafa karisiklig1 veya oryantasyon bozuklugu ile sonuglanan kafa
travmasi dykiisii oldugu ifade edilmistir. Bunu sirt sorunlari, kronik hepatit, migren ve kronik obstriiktif
akciger hastaligi izlemektedir. Ayni c¢aligmada giivencesiz yasam kosullart ve barinma, yetersiz
beslenme, psikososyal stres ile sigara ve madde kullaniminin bu saglik sorunlarinin ortaya ¢ikmasinda
yaygin risk faktOrleri arasinda yer aldig1 belirtilmektedir (Nikoo ve ark., 2014). Ayrica evsiz bireylerde
saglik hizmetlerine erisimde yasanan giigliikkler ve kargilanmamis saglik ihtiyaglarinin da saglik
durumunu etkileyebildigi ifade edilmektedir; Baggett ve ark., 2010).

Richards ve Kuhn (2022) tarafindan yapilan literatiir incelemesinde ise sokakta yasayan evsiz bireylerin
barinaklarda yasayan evsiz bireylere kiyasla daha kotii fiziksel saglik bildirme olasiligina sahip oldugu
belirtilmistir. Ayn1 ¢alismada sokakta yasayan evsiz bireylerde Oliim nedenleri arasinda kronik
hastaliklar, madde kullanimi ve yaralanmalarin yer aldigi ifade edilmektedir. Motorlu arag kazalari,
diismeler ve bogulma gibi yaralanmalarin sokakta yasayan evsiz bireylerde rapor edilen saglik sorunlar
arasinda bulundugu belirtilmistir. Evsiz yagli bireyleri inceleyen ¢aligmalarda ise sokakta yasayan yasl
bireylerde gorme bozuklugunun daha yaygin oldugu belirtilmistir (Richards ve Kuhn, 2022).

5.4. Sokakta Yasayan Bireylerde Yaralanmalar ve Travmalar

Evsiz bireyler yaralanmalar agisindan 6nemli bir risk grubu olarak degerlendirilmektedir. Arastirmalar
evsiz bireylerde istem dig1 yaralanmalarin morbidite ve acil servis bagvurularinin 6nemli nedenlerinden
biri oldugunu gostermektedir (Mackelprang ve ark., 2014).
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Evsiz bireylerde yaralanmalarin bir kismi ¢evresel kosullarla iliskilendirilmektedir. Arastirmalar, evsiz
bireylerin diisiik gelirli evsiz olmayan bireylere kiyasla diismeler, soguga bagli yaralanmalar
(hipotermive donma), yaniklar, ila¢ veya yasa dis1 maddelere baglh zehirlenmeler, saldirilar, travmatik
beyin hasar1 ve kendine zarar verme gibi durumlar nedeniyle tibbi yardim arama olasiliklarinin daha
yiiksek oldugunu, buna karsilik ulasim kaynakli yaralanmalar nedeniyle saglik hizmetlerine bagvurma
olasiliklarimin daha diisiik oldugunu gOstermektedir. Ayrica evsiz bireylerde gOriilen yanik
yaralanmalarinin ¢ogu zaman soguk ortamlarda 1sinma veya yemek hazirlama girisimleri, saldirilar ya
da eslik eden madde kullanimu ile iliskili olabilecegi belirtilmektedir (Fazel ve ark., 2014). Evsiz
bireylerde diismeler Ozellikle yasli popiilasyondatnemli bir saglik sorunu olarak bildirilmektedir.
Boston’da evsiz yasli bireyler lizerinde gerceklestirilen bir ¢alismada katilimcilarin %53 {iniin son bir
yil icinde diisme yasadigimi bildirdigi ve bu oranin genel yash popiilasyonda bildirilen oranlardan
belirgin bi¢imde daha yiiksek oldugu ifade edilmistir (Brown ve ark., 2012).

Evsiz bireylerde fiziksel ve cinsel saldir1 gibi siddet olaylarinin da yaygin oldugu bildirilmektedir. Bu
durum evsiz bireylerin glivencesiz yasam kosullar1 ve sosyal risklerle karsi karsiya olmasinin bir sonucu
olarak degerlendirilmektedir (Fazel ve ark., 2014). Bunun yani sira travmatik beyin hasar1 da evsiz
populasyonunda bildirilen 6nemli saglik sorunlar1 arasinda yer almaktadir. Evsiz bireyler tizerinde
yapilan arastirmalarda kafa travmasi Oykiisliniin evsiz bireylerde yaygin olarak rapor edilen saglik
sorunlarindan biri oldugu belirtilmistir (Nikoo ve ark.,2014).

5.5. Sokakta Yasayan Bireylerde Saghk Hizmetlerine Erisim

Sokakta yasayan bireyler saglik hizmetlerine erisimde c¢esitli giicliiklerle karsilagabilmektedir.
Diizensiz yasam kosullar1 ve sosyal dezavantajlar evsiz bireylerin saglik hizmetlerinden diizenli
bicimde yararlanmalarimi zorlastirabilmektedir. Kimlik veya sigorta eksikligi, ulasim sorunlari, saglik
sistemi ile yasanan olumsuz deneyimler ve damgalanma gibi faktOrler evsiz bireylerin saglik
hizmetlerine erisimini zorlastiran Onemli yapisal engeller arasinda yer almaktadir (Baggett ve ark.,
2010; Hwang, 2001).

Arastirmalar evsiz bireylerde acil servis bagvurulari ve hastaneye yatiglar gibi akut saglik hizmeti
kullanim oranlarmin yiiksek oldugunu goOstermektedir. Bu durum evrensel saglik sigortasinin
bulundugu veya bulunmadigi birgok iilkede ve farkli saglik sistemlerinde benzer sekilde
gbzlenmektedir. Ayrica evsiz bireylerin hastaneye yatig oranlarinin daha yiiksek oldugu ve hastaneye
yatirildiktan sonra hastanede kalis siirelerinin de daha uzun olabildigi belirtilmektedir. Bir ¢aligmada
akut yatislar i¢in hastanede kalig siiresinin evsiz bireylerde en az iki giin daha uzun oldugu ifade
edilmistir. Akut saglik hizmeti kullaniminin yiiksek olmasini agiklayan ¢esitli nedenler bulunmaktadir.
Bu nedenler arasinda evsiz bireylerde goOriilen bulasici ve bulasici olmayan hastaliklar, kazara
yaralanmalar ile ruh saglig1 sorunlar1 ve madde kullanim bozukluklarinin eslik etmesi yer almaktadir
(Fazel ve ark., 2014).

Evsiz bireylerin saglik hizmetlerine erisim deneyimlerini inceleyen ¢alismalarda saglik hizmeti sunum
stirecinde ¢esitli sorunlarin hizmet kalitesini olumsuz etkileyebildigi gorilmektedir. “Saglik Hizmeti
Sunum Sisteminde Evsiz insanlarin Deneyimleri: Betimleyici Bir Fenomenolojik Calisma” baslikli ve
15 evsiz birey ile gerceklestirilen arastirmada evsiz bireylerin saglik hizmetlerine erisim siirecinde
hizmet kalitesini etkileyen dort temel tema belirlenmistir. Bu temalar; temel yasam kaynaklarinin
eksikliginin saglhig1 tehdit etmesi, evsiz bireylerin saglik hizmetlerine bagvurularini acil bir durum
ortaya ¢ikana kadar ertelemeleri, saglik hizmeti alirken ¢esitli engellerle karsilagsmalari ve bazi
bireylerin resmi saglik hizmetleri disinda kalan, kabul gdrmeyen veya yasal olmayan hizmetlere
bagvurmalarinin artmasi seklinde ifade edilmistir (Rae ve Rees, 2015). Bunun yani sira evsiz bireylerde
Onleyici saglik hizmetlerinden yararlanma oranlarinin da diisikk oldugu belirtilmektedir. Asiyla
Onlenebilir hastaliklar1 inceleyen bir literatiir incelemesinde evsiz bireylerde asilama oranlarinin diisiik
oldugu, buna karsin asiyla Onlenebilir hastaliklara yakalanma riskinin daha yiiksek olabildigi ifade
edilmistir (Ly ve ark., 2021).
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5.6. Sokakta Yasayan Bireylerin Saghginda Halk Saghg Hemsireligi Yaklasimlar:

Halk sagligi hemsireleri evsiz bireylerin saglik gereksinimlerinin karsilanmasinda dnemli bir role
sahiptir. Hemsireler savunuculuk rolleri kapsaminda evsiz bireylerin uygun barinma olanaklarina
ulasmalari, is firsatlarina erigebilmeleri ve saglik hizmetlerinden daha kolay yararlanabilmeleri i¢in
destek saglayabilmekte; bu dogrultuda sokakta yasayan bireylerin temel gereksinimlerine erisimini
kolaylastirmak amactyla giysi, iletisim araglari, ulasim olanaklari, is firsatlar1 ve mevsimsel kosullara
uygun hayatta kalma kitlerinin saglanmasina yOnelik girisimlerde bulunabilmektedir (Allender ve ark.,
2010). Bunun yani1 sira egitici rolleri dogrultusunda 6fke kontrolii, siddetin Onlenmesi, bagisiklama,
hijyen ve saglikli beslenme gibi konularda saglik egitimleri diizenleyebilmektedir (Terzi ve Ayaz
Alkaya, 2017). Ayrica evsiz bireylerde saglik sorunlarinin erken tanmi ve tedavisini desteklemek
amactyla barinma, ¢alisma, saglik bakimi, egitim ve sosyal hizmetlere erisimi kolaylastirmaya yonelik
programlarin gelistirilmesi ve uygulanmasi da halk sagligi hemsirelerininOnemli sorumluluklari
arasinda yer almaktadir. Bununla birlikte tiiberkiiloz, HIV, hepatit B, kolorektal kanser, prostat kanseri,
hipertansiyon ve diyabet gibi bulasici ve kronik hastaliklarin erken tanisina yOnelik tarama
faaliyetlerinin ydrutilmesi de Onemli hemsirelik girisimleri arasinda bulunmaktadir. Halk sagligi
hemsireleri ayrica evsiz bireylerde kronik hastaliklarin ve engelliligin azaltilmasi, bireylerin
fonksiyonel kapasitelerinin artirtlmasi ve rehabilitasyon hizmetleri ile bagimlilik tedavi programlarina
erisimlerinin saglanmasi konusunda danigmanlik rolii de {istlenmektedir. Bunun yani sira halk sagligi
hemsireleri sokakta yasayan bireylerin fiziksel ve ruhsal sagligimin korunmasina yonelik koruyucu
saglik hizmetlerinde de 6nemli rol tistlenmektedir. Bu kapsamda risk faktorlerine yonelik bilgilendirici
egitimlerin planlanmasi, bireylerin gerekli sosyal ve saglik destek hizmetlerine yOnlendirilmesi ve
saghgt gelistirici miidahalelerin uygulanmasi halk saglhigi hemsireliginin temel uygulama alanlari
arasinda yer almaktadir (Allender ve ark., 2010).

Saha temelli saglik hizmetlerinin sokakta yasayan bireylerin saglik hizmetlerine erisimini artirabilecegi
cesitli calismalarda gOsterilmistir. Ornegin Cek Cumbhuriyeti’nde ii¢ sehirde gerceklestirilen bir
degerlendirme ¢alismasinda hemsire liderliginde yiiriitiilen saglik hizmeti erisebilirlik programlarinin
etkisi incelenmistir. Bu program kapsaminda hemsireler sokakta yasayan bireylerle dogrudan temas
kurarak saglik degerlendirmeleri yapmis, gerekli durumlarda bireyleri saghik kuruluslaria
yOnlendirmigve sosyal hizmetlerle koordinasyon saglamistir. Arastirma sonuglart erigebilirlik
miidahalesinin uygulanmasimin ardindan evsiz bireylerde hastane yatiglarinin ve acil servis
bagvurularinin azaldigini gOstermistir. Ayrica saha temelli saglik hizmetlerinin saglik hizmetlerine
erisimdeki engelleri azaltarak bireylerin birinci basamak saglik hizmetlerinden yararlanmasini
kolaylastirdig1 belirtilmistir (Simon ve ark., 2025).

6. SONUC

Gogmenler ve sokakta yasayan bireyler, sagligin sosyal belirleyicilerinden olumsuz etkilenmeleri
nedeniyle saglik agisindan dezavantajli ve kirllgan gruplar arasinda yer almaktadir. Literatiir bulgulari,
her iki grubun da ruh saglig1 sorunlari, bulasici hastaliklar, kronik hastaliklar, yaralanmalar ve saglik
hizmetlerine erisim giigliikleri bakimindan genel niifusa kiyasla daha yiiksek risk altinda oldugunu
gostermektedir. Go¢cmen bireylerde go¢ siirecinin Oncesi, sirasi ve sonrasinda yasanan sosyal, ekonomik
ve cevresel giigliiklerin saglik sorunlarimi artirdigi; sokakta yasayan bireylerde ise evsizlikle iligkili
barinma, beslenme, hijyen ve giivenlik sorunlarinin saglik esitsizliklerini derinlestirdigi gérilmektedir.

Her iki grubun da saglik gereksinimlerinin yalnizca hastalik odakli degil, sosyal belirleyiciler, yasam
kosullar1 ve saglik hizmetlerine erisim boyutlariyla birlikte ele alinmasi gerekmektedir. Bu dogrultuda
koruyucu, gelistirici, biitlinciil ve toplum temelli saglik hizmetlerinin giiglendirilmesi biiyiikk 6nem
tasimaktadir. Ozellikle erken tani, diizenli tarama, bagigiklama, ruh saglhig destegi, saglik egitimi ve
danigmanlik hizmetlerinin erisilebilir bigimde sunulmasi bu gruplarin saglik diizeyinin iyilestirilmesine
katki saglayacaktir.

Bu siiregte halk sagligi hemsireleri; savunuculuk, egitim, danismanlik, arastirma, yonlendirme ve
kurumlar arasi is birligi rolleriyle 6nemli sorumluluklar {istlenmektedir. Halk saglig1 hemsirelerinin
gocmenler ve sokakta yasayan bireylerin saglik gereksinimlerini erken dénemde belirlemesi, saglik

62



INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy

hizmetlerine erisimlerini desteklemesi, riskleri azaltmaya yOnelik girisimlerde bulunmasi ve toplum
temelli miidahaleleri giiclendirmesi gerekmektedir. Bu nedenle go¢menler ve sokakta yasayan
bireylerin sagliklarinin korunmasi ve gelistirilmesine yOnelik halk sagligi hemsireligi uygulamalarinin
yayginlagtirilmasi1 ve desteklenmesi biiylik 6nem tasimaktadir.

Sonugclar Dogrultusunda Oneriler

Gogmenler ve sokakta yasayan bireyler saglik hizmetlerine erisimde ¢esitli engellerle karsilagsmakta ve
bulasici hastaliklar, kronik hastaliklar ile ruh sagligi sorunlar1 agisindan yiiksek risk altinda
bulunmaktadir. Bu dogrultuda bu dezavantajli gruplarin saglik durumunun iyilestirilmesine yonelik
asagidaki oneriler sunulabilir:

*Go¢cmenler ve sokakta yasayan bireylerin saglik hizmetlerine erisimini artirmak amaciyla
toplum temelli saglik hizmetleri ve mobil saglik ekiplerinin yayginlastirilmasi 6nerilmektedir.

*Bu gruplarda sik gorllebilen bulasici hastaliklarin erken tami ve tedavisi i¢in tarama
programlarinin ve bagisiklama hizmetlerinin gii¢lendirilmesi gerekmektedir.

*Ruh sagligi sorunlarinin énlenmesi ve yonetilmesi amaciyla psikososyal destek hizmetlerinin
ve toplum ruh saglig1 programlarinin yayginlastirilmasi 6nem tagimaktadir.

*Gogmenlerin saglik hizmetlerine erigimini kolaylasgtirmak i¢in dil ve kiiltiirel engelleri
azaltmaya y0nelik terciimanlik hizmetleri ve kiiltiirel olarak duyarl saglik hizmetlerinin gelistirilmesi
gerekmektedir.

*Barinma, beslenme ve hijyen gibi temel gereksinimlerin karsilanabilmesi i¢in saglik, sosyal
hizmetler ve yerel yonetimler arasinda kurumlar arast is birliginin giiglendirilmesi Onerilmektedir.

*Halk sagligi hemsirelerinin bu gruplarin saglik gereksinimlerini belirleme, saglik egitimi
verme ve saglik hizmetlerine yonlendirme streglerinde aktif rol Ustlenmesi 6nem tagimaktadir.

*Gogmenler ve sokakta yasayan bireylerin saglik sorunlariin daha iyi anlasilabilmesi igin bu
gruplara yonelik epidemiyolojik arastirmalarin artirtlmasi 6nerilmektedir.
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Ozet

Giris

Ektopik gebelik (EP), fertilize olmus ovumunuterin kavitenin digina, siklikla fallop tiiplerine yerlesmesi
olarak tanimlanan ve maternal saglig1 dogrudan tehdit eden son derece kritik bir halk saglig1 sorunudur.
Bu patolojik durum, giincel verilere gore tiim klinik gebeliklerin yaklagik %1,3 ila %2,4'liikk 6nemli bir
kismini olusturmakta ve birinci trimesterde meydana gelen anne oliimlerinin %6'sindan tek basina
sorumlu tutulmaktadir. Amerikan Kadin Dogum Uzmanlar1 ve Jinekologlar Birligi (ACOG) verilerine
gore ektopik gebelik riiptiirleri, maternal mortalitenin temel nedenlerinden biri olarak saglik sistemleri
tizerinde ciddi bir obstetrik acil yiikii ve maliyet olusturmaktadir. Son yillarda ektopik gebelik
prevalansinda izlenen dramatik artis; cinsel yolla bulasan enfeksiyonlarin toplumda yayginlagmasi,
gereksiz sezaryen oranlarindaki kiiresel tirmanis, kadinlarin kariyer planlamalari nedeniyle beliren ileri
yas gebelikleri ve yardimeci lireme tekniklerine olan talebin artmasi gibi sosyodemografik ve
epidemiyolojik degisimlerle dogrudan iligkilidir.

Amag

Bu akademik bildirinin temel amaci, ektopik gebeliklerin karmagsik risk faktorlerini, ayirici teshis
algoritmalarim1 ve giincel tedavi modalitelerini halk sagligi ve koruyucu saglik hizmetleri
perspektifinden kapsamli bir bigimde incelemektir.

Yontem

Hastaligin erken teshisinde, seri serum B-hCG olglimleri ve yiiksek c¢oziiniirlikli transvajinal
ultrasonografi kombinasyonu kritik bir 6nem tagimakta olup, bu ikincil koruma adimi hayat kurtaricidir.
Tedavi yonetimi, hastanin hemodinamik stabilitesine ve gebelik lokasyonuna gore beklenti yonetimi
(konservatif izlem), metotreksat ajani ile medikal farmakoterapi veya minimal invaziv laparoskopik
cerrahi yaklagimlar1 igermektedir. Tercih edilen her ii¢ tedavi yonteminin klinik basarisi da erken teshise
ve hekimin dogru hasta se¢imine derinden baghdir. Halk saglig1 disiplini baglaminda, hastaligin niiks
oranlarinin yiiksekligi, tubal hasar riski ve derin psikososyal etkileri g6z oniine alindiginda, saglik
caligsanlarinin koruyucu danismanlik, kriz yonetimi ve fertilite koruyucu egitimlerdeki rolii vazgecilmez
bir biitiindiir.

Literatiir Bulgular:: Vakalarin %90'indan fazlasi tubal yerlesimlidir (Elson ve ark., 2016). Risk
faktorleri {i¢ kategoride incelenmistir:
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. Yiiksek Risk: Onceki tubal cerrahi, gegirilmis EP dykiisii ve tubal sterilizasyon (ACOG, 2018).
. Orta Risk: Infertilite, gecirilmis PID ve sigara kullamimi (ACOG, 2018).
. Hafif Risk: 40 yas iizeri ileri maternal yas (ACOG, 2018). Caligmalar, erken teshis ile cerrahiye

gereksinim duyulmadan saglanan tedavi basart oranlarinin  %88-90 aralifinda oldugunu
kamtlamaktadir (Elson ve ark., 2016).

Sonug¢

Sonug olarak, ektopik gebelik yonetiminin tam anlamiyla basarili olabilmesi igin tibbi miidahalelerin
yant sira kanita dayali, multidisipliner ve koruyucu bir halk saglig1 stratejisinin klinik uygulamalara
ivedilikle entegre edilmesinin 6nemli oldugu diisiiniilmektedir

Anahtar Kelimeler: Ektopik Gebelik, Halk Saglhigi, Anne Oliimleri, Risk Faktorleri, Ureme Saglig

EPIDEMIOLOGICAL MANAGEMENT OF ECTOPIC PREGNANCIES AND EVIDENCE-
BASED PREVENTIVE STRATEGIES FROM A PUBLIC HEALTH PERSPECTIVE

Summary

Ectopic pregnancy (EP) is an extremely critical public health problem defined as the implantation of a
fertilized ovum outside the uterine cavity, most commonly in the fallopian tubes, and it directly
threatens maternal health. This pathological condition accounts for approximately 1.3% to 2.4% of all
clinical pregnancies, according to current data, and is responsible for about 6% of maternal deaths
occurring in the first trimester.According to data from the American College of Obstetricians and
Gynecologists (ACOG), ruptured ectopic pregnancies are among the leading causes of maternal
mortality and represent a serious obstetric emergency, creating a substantial burden and cost for
healthcare systems.The increasing prevalence of ectopic pregnancy in recent years is closely associated
with sociodemographic and epidemiological changes, including the rising prevalence of sexually
transmitted infections, the global increase in unnecessary cesarean section rates, delayed childbearing
due to women’s career planning, and the growing demand for assisted reproductive technologies.The
main objective of this academic paper is to comprehensively examine the complex risk factors of
ectopic pregnancies, differential diagnosis algorithms, and current treatment modalities from the
perspective of public health and preventive healthcare services.

Keywords: Ectopic Pregnancy, Public Health, Maternal Mortality, Risk Factors, Reproductive Health

1. Giris ve Epidemiyolojik Cerceve

Ektopik ya da literatiirde sik¢a kullanilan diger tibbi adiyla ekstrauterin gebelik (EP), fertilize olmusg
oositin (ovumun) normal anatomik alani olan uterin kavitenin disgindaki bolgelere patolojik olarak
yerlesmesi ve gelisimini burada siirdiirmeye calismasi durumudur. Epidemiyolojik halk saglig:
istatistikleri incelendiginde, bu klinik antitenin tipik olarak gebeligin ilk trimestirinda bulgu verdigi ve
diinya genelinde rapor edilen tiim gebeliklerin %1,3 ile %2,4'0 gibi olduk¢a Onemli bir oranini
olusturdugu goriilmektedir (Abdelazim vd., 2021; Kizrak vd., 2021). Halk sagligi perspektifinden
bakildiginda bu durum, sadece bir gebelik komplikasyonu olmanin 6tesinde, riiptiir riski nedeniyle
dogurganlik ¢agindaki kadinlarin yasamini dogrudan tehdit eden obstetrik acillerin basinda gelmektedir.
Anatomik dagilim degerlendirildiginde, vakalarin yaklagik %90 oraninda fallop tiiplerinde meydana
geldigi saptanirken; diger olas1 implantasyon bolgeleri arasinda serviks, interstisyel doku, gegirilmis
cerrahilere bagl histerotomiskari, intramural bdlge, overler ve batin (abdomen) boglugu yer almaktadir
(Kizrak vd., 2021; Tulandi, 2020). Ayrica yardimci iireme tekniklerine bagl olarak,hem intrauterin hem
de ekstrauterin gebeligin ayn1 anda varligin iceren kompleks heterotopik gebelikler de nadir formlar
olarak literatiirde mevcuttur (Tulandi, 2020).
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Bu saglik sorununun maternal mortalite acisindan tasidig: risklerin en carpici gostergesi, zamaninda
miidahale edilmemis ve riiptiire olmus ektopik gebeliklerin, ilk trimestir anne 6liimlerinin %6’sindan
tek basina sorumlu olmasidir (Abdelazim vd., 2021). Amerikan Obstetrik ve Jinekoloji Koleji (ACOG)
verilerine gore maternal Olimlerin %2,7'si dogrudan ektopik gebelik riiptiirine bagli masif
intraabdominal kanamadan kaynaklanmaktadir (ACOG, 2018). Modern tibbin sundugu gelismis tani
araglar1 sayesinde erken evrede teshisi konan vakalarin biiylik kisminda yiiksek oranlarda kiiratif basart
elde edilse de koruyucu saglik hizmetleri agimnin disinda kalarak acil tibbi sisteme ge¢ ulasan
hemodinamisi bozulmus hastalar aninda cerrahi miidahale gerektiren 6liimciil bir acil durumu temsil
etmektedir (Kizrak vd., 2021).Son yillarda kiiresel capta ektopik gebelik prevalansinda paradoksal bir
artis ivmesi saptanmakta olup; geng yasta cinsel iliskiye baglamak nedeniyle pelvik inflamasyona yol
acan enfeksiyonlarin hizla artmasi, tibbi endikasyon dis1 elektif sezaryen oranlarindaki yiikselis, ileri
yas gebelikleri ve yardimei {ireme tekniklerine (IVF) olan talebin katlanarak biiyiimesi bu modifiye
edilebilir epidemiyolojik artisin temel nedenleridir (Abdelazim vd., 2021; Kizrak vd., 2021).

2. Ekstrauterin Gebeliklerin Anatomik Simiflandirmasi

Halk saghig1 gdzetim sistemleri ve epidemiyolojik kayit formlarinda ektopik gebelikler, fertilizeovumun
implantasyon yerine gore siniflandirilmakta olup, bu tasnif morbidite risk analizi i¢in kritik dnem arz
etmektedir. Tubalekstrauterin gebelikler, tiim ektopik vakalarnin>%90'm1 olusturarak en sik
karsilagilan varyant olarak 6ne ¢ikarken; bu patolojik grubun %80'i tuba uterinalarinampulla kisminda,
geri kalani ise isthmus, fimbrial u¢ veya interstisyel boliimlerde izlenmektedir (Abdelazim vd., 2021).
Tubal olmayan (non-tubal) ekstrauterin gebelikler ise tiim vakalarin <%10'unu teskil eden, servikal,
ovaryan, intramural veya abdominal yerlesimli olan ve klinik tanisi nispeten daha giic formlardir.
Modern tip pratiklerinin artmasiyla birlikte, heterotopik gebelikler (HP'ler) ve sezaryen skarli gebelikler
de iatrojenik halk saglig1 sorunlari olarak bu major siniflandirmanin igerisinde giderek daha genis yer
tutmaktadir (Abdelazim vd., 2021; Biberoglu vd., 2016).

3. Halk Saghgi Baglaminda Ektopik Gebelik Risk Faktorleri

Di1s gebeligin ortaya c¢ikmasina zemin hazirlayan en oOnemli patofizyolojik faktorler; pelvik
enfeksiyonun varligi, gecirilmis batin i¢i cerrahi miidahaleler, konjenital anatomik anomaliler veya
pelvik tiimorlerin bulunmasi gibi nedenlerle normal tubal fizyolojik anatominin geri doniisiimsiiz olarak
bozuldugu durumlardir (Tulandi, 2019). Fallop tiiplerinde meydana gelen bu anatomik distorsiyona,
ovum transportunu saglayan sillialarin aktivitesindeki fonksiyonel yavaglama eslik etmekte olup,
hastanin gegmisindeki ektopik gebelik veya tubal cerrahi 6ykiisii epidemiyolojik agidan en belirgin
major risk olarak tanimlanmaktadir (Kizrak vd., 2021).

Asagidaki Tablo 1'de, ektopik gebelik risk faktorlerinin tibbi literatiire dayanan epidemiyolojik
siniflandirmasi sunulmaktadir (Abdelazim vd., 2021).

Risk Kategorisi |[Epidemiyolojik Risk Faktorleri

Yiiksek Risk Onceki tubal cerrahi 6ykiisii, gecirilmis ekstrauterin gebelik, tubal sterilizasyon islemleri,

Faktorleri intrauterin ara¢ (RIA/IUD) kullanimi ve dietilstilbestrol (DES) maruziyeti.
Orta Risk infertilite (kisirlik) dykiisii, mevcut veya gegmis pelvik inflamatuar hastalik (PID), aktif sigara
Faktorleri kullanimi, birden fazla cinsel partnere sahip olma.
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Hafif Risk [leri maternal yas (>40 yas iizeri gebelikler).
Faktorleri

Tubal ektopik gebeliklerin gelisimi ¢ok sayida spesifik iatrojenik ve epidemiyolojik risk faktorii ile
yakindan iliskilidir. Daha dnce ektopik gebelik geciren hastalarda, ilk olguya yol acan kronik tubal
bozuklugun ve cerrahi operasyon hasarinin devam etmesine bagh olarak, tekrarlayan ektopik gebelik
riskinin saglikli popiilasyona gore 3 ila 8 kat daha fazla oldugu tespit edilmistir. Ayn1 zamanda pelvik
inflamatuar hastaliklar (PID) ektopik gebelik riskini yaklasik ii¢ kat artirirken; perikonsepsiyonel
donemde tubalmotiliteyi bozan aktif sigara kullanimi risk artisiyla doza bagl olarak iki ila dort kat
oraninda giiclii bir istatistiksel iligki sergilemektedir (Tulandi, 2019). Kontrasepsiyon ydntemleri
baglaminda degerlendirildiginde, rahim i¢i ara¢ (RIA) kullamim1 genel popiilasyonda ektopik gebelik
insidansini mutlak olarak artirmamakta olup gebeligi 6nlemede yiiksek diizeyde etkilidir. Ancak bir
basarisizlik sonucu RIA korumasina ragmen gebelik olusacak olursa, bu gebeliklerin uterus icinde
olmaktan ziyade ektopik karakterde olma olasiliklar1 tibbi literatiirde ¢ok daha yiiksek kabul
edilmektedir (ACOG, 2018; Kizrak vd., 2021; Tulandi, 2019). Insidans1 gorece diigiik olan servikal,
intramural ve abdominal non-tubal gebelikler ise gogunlukla gegmisteki mekanik dilatasyon ve kiiretaj
islemleri, miyomektomiler, siddetli endometriozis odaklar1 ve pelvik inflamatuar sekeller gibi spesifik
organ hasarlar1 sonucunda ortaya cikarken; sezaryen skarli gebelikler elektif sezaryen tercih
oranlarindaki dramatik yiikselis ile tam bir paralellik gostererek kiiresel bir iatrojenik artig egilimi
kazanmustir (Abdelazim vd., 2021; Biberoglu vd., 2016). ingiliz RCOG kilavuzlar1 da kadinlarin
cogunda tanimlanabilir bir risk faktorii bulunmadigini belirtmekle birlikte, yardimci tireme tekniklerini
(IVF) ektopik gebelik olusumunda major risk kategorisinde gostermektedir (Elson vd., 2016).

4. ikincil Koruma: Ekstrauterin Gebeliklerin Erken Tamsi ve Teshisi

Hastaliklarin subklinik veya erken klinik donemde teshis edilerek yikici obstetrik komplikasyonlarin
onlenmesini amaglayan ikincil koruma basamaginda, siipheli hastanin klinik ve gebelik anamnezi
titizlikle analiz edilmelidir. Stipheli bir ektopik gebelik tablosunun minimum tibbi tanisal
degerlendirmesi; kesin teshis konulana kadar seri laboratuvar serum hCG diizeyi 6l¢iimii ve pelvik
anatomik degerlendirme saglayan yiiksek ¢oziiniirliiklii transvajinal ultrasonografi algoritmalarinin
entegre bir bicimde kullanilmasini gerektirir (ACOG, 2018).

Biyokimyasal bir belirte¢ olan serum B-hCG konsantrasyonu, normal intrauterin fizyolojik bir gebelikte
10. haftada 100.000 mIU/mL platosuna ulagana dek egrisel bir sekilde her 48 saatte bir (2 giinde bir)
yaklasik iki kat seviyesine ¢ikacak bir artis ivmesi gostermelidir. Kirk sekiz saat siiren bu dinamik
takipte hormon diizeyinin beklenen degere erisememesi, trofoblastik gelisimi anormal olan ektopik ya
da abortus ile sonuglanacak bir gebelik varligini net olarak gosterir; ancak bu test implantasyonun
anatomik yerlesimini klinisyene lokalize edemez (ACOG, 2018; Hendriks vd., 2020).! Ultrasonografik
ay1rici tan1 prensipleri geregi, transvajinal USG ile intrauterin bir gebelik kesesinin net olarak goriilmesi
beklenen asgari serum B-hCG esik seviyesi (Ayrimer Seviye: >1.000-2.000 mIU/mL) asildig halde
rahim i¢inde bir olusum izlenemiyorsa, mevcut tablo aksi radyolojik olarak ispatlanana dek potansiyel
riliptiir riski tasiyan bir ekstrauterin gebelik (EP) olarak triyajlanmalidir (Abdelazim vd., 2021; ACOG,
2018).

Goriintiileme teknolojilerinde geligsmis transvajinal ultrasonografi, anne adnekslerindeyolk kesesi veya
kardiyak aktiviteli embriyo ile birlikte ektopik bir gebelik kesesinin saptanmasiyla teshiste altin
standarttir. Bunun yanmi sira, endometriyal kalinligin intrauterin gebeliklere kiyasla daha diisiik
Olgiilmesi veya uterus kavitesi icinde desidual reaksiyona bagli psddosak (yalanci kese) sivi
toplanmalarinin izlenmesi gibi dolayl belirtiler ayirici tanida 6nemli klinik ipuglar1 saglar (Abdelazim
vd., 2021; ACOG, 2018). Bir donem protokollerde yer alan serum progesteron dl¢limiiniin ise spesifik
bir yararlilig1 olmadig1 ve ektopik gebelikleri erken spontan diigiiklerden ayirt edemedigi giincel RCOG
kilavuzlarinda kesin olarak belirtilmektedir (Elson vd., 2016). Kesin bir intrauterin gebeligin radyolojik
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olarak gozlemlenmesi, yardimci lireme tekniklerine bagli nadir bir heterotopik gebelik vakasi istisnasi
disinda ektopik gebelik riskini ekarte etmektedir (ACOG, 2018).

5. Uciinciil Koruma: Ekstrauterin Gebeliklerin Tibbi ve Cerrahi Tedavisi

Hastalik morbiditesini azaltmay1 ve reproduktif rezervi korumayi hedefleyen iigiinciil koruma
basamaginda, ektopik gebelik vakalari icin radyolojik ve biyokimyasal kanitlara dayanan
multidisipliner tedavi modaliteleri uygulanmaktadir.

5.1. Tubal Ekstrauterin Gebeliklerin Tedavi Yaklasimlari

Hemodinamik stabilitesi tam, ultrasonografide kitle biiytikliigii 3.5 cm'den kiiciik olan ve baslangic
serum B-hCG konsantrasyonu 1.500 mIU/mL'nin altinda seyreden tubal ektopik gebelikler icin
poliklinikte siki hasta uyumu saglanmasi sartiyla "Konservatif Bekleme Yaklagimi" primer olarak tercih
edilebilmektedir (Elson vd., 2016). Bu baglamda yapilan tibbi istatistikler, baslangi¢c B-hCG degeri
<200 mlIU/ml olan hastalarin %88'inde gebelik materyalinin viicut tarafindan rezorbe edilerek
kendiliginden diizeldigini, ancak hormon diizeyi yiiksek (>2.000 mIU/ml) vakalarda bu spontan basar1
oraninin dramatik bigimde %25'e kadar diistiiglinli gostermektedir (Abdelazim vd., 2021; ACOG,
2018). Tibbi bekleme yonetiminde serum B-hCG testleri (iki, dort ve yedinci giinlerde) diizenli
tekrarlanmali ve hormon diizeyinde hedeflenen %15'lik diisiis gerceklesmeyip klinik tablo akut batin
sendromuna kaydiginda, yaklasim derhal sonlandirilarak agresif medikal veya cerrahi miidahaleye
gegilmelidir (Kizrak vd., 2021).

Dogru se¢ilmis hasta gruplarinda %90 basar1 oranina ulasarak cerrahi anestezi komplikasyonlarini
onleyen ve fallop tiiplerinin anatomik agikligin1 koruyarak dogurganliga hizmet eden medikal
farmakoterapi uygulamasinda, hiicre DNA sentezini baskilayan metotreksat (MTX) antagonisti altin
standarttir (Hendriks vd., 2020). Metotreksat tedavisinin giivenle baglatilabilmesi i¢in canli bir
intrauterin gebeligin mutlak ekarte edilmis olmasi, kitle boyutunun 3.5 cm siniri1 gegmemesi, fetal
kalp aktivitesinin saptanmamasi ve karaciger, bobrek, kemik iligi disfonksiyonlar1 gibi toksisite
barindiran higbir sistemik kontrendikasyonun hastada bulunmamasi gerekmektedir (ACOG, 2018;
Hendriks vd., 2020). Klinik protokollere ve hCG degisim ivmesine gore tek, ikili veya toksisiteyi
minimize eden folik asit kurtarma ekli ¢oklu (multiple) doz sistemik intramiiskiiler (IM) rejimler
seklinde uygulanan MTX tedavisi basariyla sonuglandiginda, kitle haftalarca ultrasonografide inaktif
bicimde izlenebileceginden, saglik sistemi kaynaklar1 acisindan gereksiz yere rutin seri pelvik
radyolojik taramalar dnerilmemektedir (ACOG, 2018).

Cerrahi tedavi ise; radyolojik veya klinik riiptiir gostergeleri saptanan, masif intraperitoneal kanamaya
bagl kardiyovaskiiler sok tehlikesi yasayan, B-hCG degerleri son derece yiiksek seyreden (6rn. >5000
IU/L) veya embriyoda canli kardiyak atim izlenen tibbi kriz durumlarinda vazgecilmez, hayat kurtarici
bir operatif miidahaledir (ACOG, 2018). Giiniimiizde cerrahi tedavi se¢enegi olarak, hekim deneyimine
ve donanima bagh sekilde agik laparotomiden morbidite agisindan ¢ok daha iistiin kabul edilen minimal
invaziv laparoskopik yaklagim benimsenmekte; tiip hasarinin onarllamaz diizeyde oldugu riiptiir
tablolarinda radikal salpenjektomi uygulanirken, gelecekteki dogurganlik potansiyeli kritik olan geng
gebelerde ektopik triiniin bosaltilarak tubal biitiinligiin korundugu mikro-salpingostomi islemi tercih
edilmektedir (ACOG, 2018; Elson vd., 2016). Salpingostomi doku koruyucu teknigi sonras1 kanda aktif
trofoblast dokusu kalintis1 kalip kalmadigin1 denetlemek i¢in, postoperatif donemde hastay1 sifirlanan
B-hCG seviyesine dek laboratuvarda periyodik takip etmek biiyiik bir tibbi zorunluluktur ve gerekirse
adjuvan MTX onerilir (Elson vd., 2016).

5.2. interstisyel Ektopik Gebeligin Klinik Yénetimi
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Interstisyel ektopik gebelikler, fallop tiipiiniin rahme girdigi proksimal intramural kismina yerlesen ve
tiim dis gebeliklerin yaklasik %2 ile %4"linii olusturan oldukea tehlikeli formlardir (Tulandi, 2020). Bu
patolojinin basarili yonetimi; tam1 anindaki gebelik yasina, riiptiir varligina ve hastanin dogurganlik
beklentisine gore sekillenmektedir (Abdelazim vd., 2021). Riiptiiriin eslik etmedigi ve hemodinaminin
stabil oldugu durumlarda, sistemik MTX farmakoterapisi veya ultrason esliginde uygulanan kitle ici
lokal enjeksiyonlari iceren konservatif medikal tedaviler giivenle kullanilabilmektedir (Elson vd., 2016;
Kizrak vd., 2021).

Ancak, miyometriyal tabakanin sagladigi asir1 kanlanma nedeniyle bu gebeliklerin sekonder riiptiir riski
son derece yiiksektir ve riiptiir aninda gelisen masif pelvik hemoraji maternal yasami dogrudan tehdit
eden obstetrik bir acil durum yaratir (Abdelazim vd., 2021; ACOG, 2018).? Cerrahi miidahale, medikal
tedavi icin gerekli vital parametrelerin saglanamadigi, cerrahi dis1 tedavinin basarisizlikla sonuglandigi
veya akut anatomik riiptiiriin saptandig1 kriz durumlarinda endikedir (Abdelazim vd., 2021). Gegmis
donemlerde riiptiir vakalarinda kanamayi durdurmak (hemostaz) i¢in agik karin ameliyati olan
laparotomi geleneksel altin standart iken; giiniimiizde, deneyimli hekimlerin yonetimi altinda anatomisi
saglam vakalarda ve hatta siddetli riiptiir durumlarinda dahi laparoskopik kornual rezeksiyon gibi
minimal invaziv endoskopik cerrahi yaklagimlar cok daha yaygin olarak kullanilmaktadir (Abdelazim
vd., 2021).

5.3. Tubal Olmayan Nadir Ektopik Gebeliklerin Yiiksek Riskli Yonetimi

Toplumda epidemiyolojik olarak nadir goriilen ancak sonlandirilmasinda ciddi giigliikler yasanan
servikal, ovaryan ve abdominal gebelik tiirleri; yerlesim gosterdikleri dokunun yiiksek
vaskiilarizasyonu sebebiyle Oliimciil i¢ kanama tablosuna zemin hazirlamaktadir. Embriyonun
endoservikal mukozaya yerlestigi servikal gebelikler ve overparenkimineinvaze olan ovaryan
gebelikler; yiiksek ¢oziintirliiklii ultrason taramalariyla erken saptanabildikleri takdirde, geng hastalari
major organ kaybi riskinden kurtaran sistemik/lokal medikal ajanlarin (6rn. MTX ve fetosit i¢in
potasyum Kkloriir enjeksiyonu) ve mikro cerrahinin entegrasyonuyla efektif olarak yonetilebilmektedir
(Abdelazim vd., 2021; Elson vd., 2016; Kizrak vd., 2021).

Embriyonun batin i¢i hayati organlara ve mezenteromentumaimplante oldugu devasa abdominal
gebelikler ile modern iireme teknikleri sonucu intrauterin ve ekstrauterin embriyonun senkronize
gelistigi heterotopik gebeliklerde; cerrahinin ¢ok yiiksek komplikasyon barindirmasi nedeniyle vaka
bazli multidisipliner bir yaklagim sarttir (Abdelazim vd., 2019; Kizrak vd., 2021). Son yillarda ciddi bir
artis ivmesi kazanan elektif sezaryen skari kaynakli ektopik gebeliklerde ise; hedeflenen MTX
tedavileri, uterin arter embolizasyonlari ve minimal dilatasyon iglemlerinin yetersiz kaldig
durdurulamayan masif kanama tablolarinda, hastanin yasamini kurtarmak adina radikal histerektomi
(rahim alinmasi) uluslararasi kilavuzlarca son gare olarak standartlagtirilmaktadir (Biberoglu vd., 2016;
Elson vd., 2016).

6. Koruyucu Saghk Hizmetleri ve Ekstrauterin Gebeliklerin Yonetiminde Saghk Cahsanlarimin
Rolii

Anne oliimlerinin kritik bir nedenini olusturan ekstrauterin gebelik krizlerinin ¢dziimii sadece medikal
veya cerrahi miidahaleye indirgenemez; bu travmatik tablo saglik profesyonellerinin empati ve klinik
rehberligini zorunlu kilan biitlinciil bir halk sagligi1 problemi olarak ele alinmalidir (Kizrak vd., 2021).
Embriyonik gebelik kayb1 ve akut cerrahi sok tehlikesinin kadin psikolojisi iizerinde yaratacagi kalici
yikimin farkinda olan deneyimli saglik profesyonelleri, tedavi secenekleri ve medikal siire¢ boyunca
hastaya seffaf iletisim teknikleriyle siirekli psikososyal damigmanlik hizmeti sunmalidir. Konservatif
tibbi bekleme uygulanan veya poliklinik ortaminda farmakolojik ajan tedavisi goéren hastalarin
giivenligi; hastane laboratuvar takiplerine gosterdikleri uyuma, tubal kitle riiptiiriinii tetikleyebilecek
agir efor ve cinsel iliskiden kaginmalaria ve en énemlisi gelisebilecek olas1 siddetli batin agris1 veya
ic kanama semptomlarin1 Onceden taniylp acil servise hizla ulagma bilincine sahip olmalarina
dayanmaktadir (Hendriks vd., 2020; Kizrak vd., 2021).
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Hiicre toksisitesi yaratan antimetabolit bir ajan olan metotreksat kullaniminda; folik asit vitamini igeren
besinlerin ilacin yikic etkinligini antagonize edip klinik basarisizliga yol agabilecegi hastaya medikal
olarak aktarilmalidir. Ayrica, eszamanli kullanilan nonsteroidantienflamatuar ajanlarin bobrek
toksisitesine neden olabilecegi, giiglii narkotik analjeziklerin veya alkollii iceceklerin ise batin
riiptiiriine bagli hayati somatik sok belirtilerini maskeleyebilecegi konusunda hastalar uyarilmali ve
ilacin viicuttan tam arinmasina dek giines 1silarindan korunmalar1 gerektigi vurgulanmalidir (Kizrak
vd., 2021).

Cerrahi (6rn. salpingostomi/salpenjektomi) veya tibbi tedavi krizini fizyolojik olarak atlatip taburcu
olan kadinlara yonelik saglik merkezlerinde verilecek sekonder koruma stratejileri ise spesifik adimlar
icerir. Kan uyusmazlig1 olan gebelere rutin immiin globulin (anti-D) profilaksisinin saglanmast, cerrahi
kesisiz iyilesen vakalarda ektopik trofoblast aktivitesi tamamen sifirlanana dek poliklinik B-hCG
hormon izleminin kesintisiz siirdiiriilmesi ve metotreksat tedavisinin over rezervinde kalic1 bir kisirliga
yol agmadig1 giivencesinin verilerek psikolojik travmanin hafifletilmesi hekim ve ebe/hemsirelerin asil
gorevidir. Ayrica planli dogurganlik rotasinda, hastalarin gelecekteki yeniden gebelik hedeflerinin,
anatomik riskler dikkate alinarak profesyonel bir tibbi danismanlik rehberligi altinda insa edilmesi halk
saglig1 agisindan elzemdir (ACOG, 2018; Kizrak vd., 2021).
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ABSTRACT

The transfer of antibiotic resistance from animals to humans is of concern in recent times. One potential
source of such transfer is the untreated poultry excreta used as manure in farming. We aim to identify
bacterial isolates and antibiotic susceptibility patterns of Escherichia coli in poultry excreta in Offa
Kwara State. This was a cross-sectional study of fresh poultry excreta samples collected from four
commercial poultry sites in Offa Kwara State, from June—September 2021. Bacterial isolates were
tested against ten antibiotics using established standards. Of 100 samples, 93 showed Escherichia coli
(93%): of those, ten isolates. E. coli was 100% resistant to all three ‘Watch’ drugs and tetracycline. E.
coli was least resistant to ampicillin (12%), followed by chloramphenicol (35%). The prevalence of
multidrug resistance was 95.6%. Multiple antibiotic resistance index ranged from 0.5-0.7 (optimal <
0.2), indicating high prior exposure to antibiotics in these poultries. Such high levels of resistance in E.
coli isolated from poultry excreta could pose a serious threat to humans. We recommend (i) routine
surveillance to monitor antibiotic resistance in poultry excreta, (ii) using poultry excreta as manure only
after treatment and (iii) restricting the use of antibiotics as prophylactics and growth promoters in
poultry feeds.

Keywords: Antibiotic, Susceptibility, Resistance, Escherichia coli

Introduction

Globally, there has been an increasing demand for livestock and poultry products to meet the needs of
rapid urbanisation and commitment to achieve food security as part of the Sustainable Development
Goals (SDGs). The use of antibiotics in sub-therapeutic concentrations in livestock and poultry farms
has gained rapid attention since the Food and Drug Administration (FDA) approved 18 classes of
antibiotics for growth promotion (Castanon2017 ). This has been postulated to promote the growth of
antibiotic-resistant bacteria as well as the emergence of new resistant variants (Zalewska
2021).Globally, there were 4.95 million deaths in 2019 associated with antimicrobial resistance(AMR)
in humans with the highest age-adjusted death rates in Western Sub-Saharan Africa(et al. Global 2019).
Apart from the role of indiscriminate use of antibiotics in humans, the nonhuman use of antibiotics in
agriculture and food producing animals also plays a major role in the occurrence of AMR. The non-
human use of antibiotics is widely prevalent in countries such as India, China and South Africa
(Zalewska 2021). Globally, the use of antibiotics among human beings is equivalent to non-human use
either for growth promotion or for mass prophylaxis (humans: 118/population corrected unit; animals:
133 mg/kg livestock) (Van Boeckel 2017). The World Health Organization (WHO) reports that 57% of
the antibiotics used as growth promoters are in the list of essential antibiotics for human use (Hedman
2020). In the recent decade, in European countries, tetracycline, penicillin and sulfonamides are the
most predominantly used antibiotics in animal foods as growth promoters. Some of these antibiotics
are poorly absorbed in livestock; hence, there is a risk of active residuals of these antibiotic agents to
be present in excreta (Zalewska 2021). Poultries and livestock were identified to be the major hot spots
for AMR (Zalewska 2021).

Considering the threat of antibiotic resistance, the majority of developed countries have banned the use
of antibiotics as growth promoters among food producing animals. Following this, many studies have
demonstrated that the restriction of antibiotics in animal food can have a great impact on the reduction
of AMR (Tang, K.L 2017). However, in low-income countries such as Sierra Leone, these restrictions
are not in place. Moreover, limited laboratory capacity and lack of surveillance mechanisms in these
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countries act as major challenges to monitor the impact of antibiotic use among food producing animals
on AMR.Poultry excreta, consisting of faeces, feathers, left-over feeds and nesting materials, is a cheap
fertilizer for crop farming and contributes to improved crop yield and quality (Pujiastuti2018 ). For this
reason, it is widely used globally as organic manure. Its production has also increased (Pujiastuti 2018).,
given the expansion of the poultry industry in all regions across the world. However, contamination of
excreta with various pathogens such as bacteria, viruses, fungi and parasites remains a significant
problem. In Offa, poultry excreta remain one of the major sources of agricultural manure and it is a
prevailing practice to use fresh excreta as manure without subjecting it to any treatment.

Escherichia Coli (E. coli), Salmonella and Campylobacter species are common foodborne bacteria that
have been isolated from poultry excreta. There is a risk of transmission of these bacteria to humans,
animals and the environment. Enteric pathogens remaining in the poultry excreta can act not only as
pathogenic organisms among humans, but can also enhance the development and spread of antibiotic
resistance. People who are at risk of being in direct contact with these poultry are at a higher risk of
acquiring these resistant organisms. The risk is further increased by the ability of the enteric pathogens
from poultry excreta to survive up to seven months in the soil if the manure is not treated. Studies from
West and Central African countries have reported the wide prevalence of multidrug resistance bacteria
in poultry excreta. Poultry farmers in Sierra Leone often use antibiotics as prophylactics against
infections and as growth promoters. Such exposure to antibiotics results in commensal bacteria such as
E. coli developing resistance to the commonly used antibiotics in the poultry population (Abdu 2014).
Studies in farms and amongst farmers have revealed the presence of bacteria in the meat of poultry and
other products. The use of poultry excreta as manure for vegetable farms results in these bacteria
coming into contact with the human population and the environment, resulting in the transmission of
AMR from the poultry population to the human population through the One Health chain.

Resistance to antibiotics in E. coli is used as a sensitive indicator of circulating community bacterial
resistance in animals. Moreover, there is a risk of transmission to humans if the E. coli that are isolated
are resistant. A recent systematic review regarding AMR in African countries highlighted the lack of
data from economically poor Nigeria such as Offa. Although poultries are predominant in number and
poultry manure is being widely used as manure, there is no data available from Offa regarding the
existence of pathogenic microorganisms and their AMR patterns in poultry excreta. We thus conducted
this study with the following aim and objectives:

MATERIAL AND METHODOLOGY Study Area

This study was carried out in Offa of Kwara State, in the South-West region of Nigeria. Offa is a semi-
urban town. Geographically, Offa lies on longitude 4°69'E and latitude 70°50'N and has a humid
tropical climate with distinct wet and dry seasons. Offa is an ancient town in Yoruba history of Western
Nigeria, and is regarded as the cradle of civilization(Kolawole, I. S 2016 ). Conventional farming
system is practiced by the populace.

Collection of Sample

Composite samples of water and feed in canisters and/or troughs, and chicken droppings were collected
from 5different commercial poultry farms in the months of November, 2022. These farms are
distributed within Offa, Kwara State in different districts (Table 1) namely Graceland Polytechnic
Offa( GPO Farm), Eleyeoka (Alade Farm).

The feed and droppings samples were collected in sterile zip lock bags using spatula, and water samples
were collected in sterile bottles. All samples were immediately transported in ice packs to Graceland
Polytechnic Offa Science laboratory for analysis.
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Preparation of Media Used

The media were aseptically prepared according to the manufacturer’s instructions. All media were
sterilized by autoclaving at 121°C for 15 minutes which was heated to boiling point.

Microbiological Analysis

For the isolation of total heterotrophic bacteria. A 1 g sample each of feed or droppings, was dissolved
thoroughly in 9 ml of peptone water and used in preparing fivefold serial dilutions. For water sample,
1 ml of each sample was added in 9 ml of peptone water and used to prepare fivefold serial dilutions.

A fresh sterile tip was used to mix the contents of each dilution by sucking up and down several times,
then 0.1 ml of each dilution for 102 to 10° was withdrawn and inoculated into nutrient agar (NA) plates,
using spread plate method. A 10* and 102 dilutions were streaked on eosin methylene blue agar (EMB)
agar for isolation of E. coli, and on SSA for isolation of Salmonella and Shigella. Two replicates of
each dilution were made and were labeled. Inoculated plates were incubated in an inverted manner for
18h to 24 h at 37°C. The plates were observed, counted and the distinct colonies were re-streaked on
the respective medium in order to obtain pure culture which was stored in nutrient agar slants at 4°C
for further test.

Morphological and Biochemical Identification of Isolates

Gram staining was performed on microbial pure culture to differentiate organisms based on their cell
wall structure (Yanestria, 2019). Bacterial isolates were further identified based on their cultural,
morphological and biochemical characteristics according to Bergey’s Manual of Determinative
Bacteriology(Noel 2014). Biochemical characteristics were determined using conventional biochemical

SIN Antibiotic and its concentration Antibiotic Class
1 Amoxicillin/clavulanic acid ) Penicillins (B-Lactams)
2 Streptomycin (s- 30 pg) Penicillins (B-Lactams)
3 Ciprofloxacin (CIP — 5 ug) Quinolones (Fluroquinolones)
4 Cefuroxime (CXM — 30 pg) Cephalosporins
5 Sparfloxacin (SP — 30 pg) Penicillins (B-Lactams)
6 Gentamicin Aminoglycosides

GEN - 10 pg)
7 Augmentin/AUG- 30 ug Penicillins (B-Lactams)
8 Chloranphenicol(Ch— 30 pg) Penicillins (B-Lactams)
9 Tarivid (OFX— 10 pg) Cephalosporins
10 pefloxacin (PEF- 30 pg) Cephalosporins

tests such as methyl red-voges-Proskauer, catalase, indole and citrate tests (Fakorede, 2022). Antibiotics
discs used and the concentration.

Antibiotics discs used and the concentration.

Antibiotic Susceptibility Tests (AST)

The antibiotic susceptibility pattern of all the isolated bacteria from each farm was determined using
the disk diffusion method according to the Bauer - Kirby technique (CLSI, 2018). A colony of pure
isolate to be tested was picked with a sterile wire loop and was aseptically dissolved in 5ml sterile
saline solution. It was mixed thoroughly and repeated until the turbidity of the saline solution visually
matched that of 0.5 McFarland standard. A sterile swab was dipped into the saline solution of the isolate
and was gently squeezed against the inside of the tube i n order to remove excess fluid. The swab was
used to streak all through the surface MacConkey agar plates to ensure a lawn of growth. After the
streaking was completed, the plate was allowed to dry for 5 minutes. The Antibiotic discs used are
presented in Table 4.1. The discs were placed on the surface of the agar using sterilized forceps and
were gently pressed onto the surface of the agar. The inoculated plates was carefully inverted and
incubated for 24 hours at 37°C. After incubation, a metric ruler was used to measure the diameter of
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the zone of inhibition for each antibiotic used. Zone of inhibition was interpreted according to the
interpretative standard of the Clinical and Laboratory Standards Institute guidelines (CLSI, 2018).

The multiple antibiotic resistance index (MARI), is defined as a/b where;

‘a’ represents the number of antibiotics to which the isolate was resistant, and

‘b’ represents the number of antibiotics to which the isolate was exposed (Krumperman 2013).
Data Analysis

Data collected were entered into Excel Spreadsheet. Descriptive statistics was used to examine
resistance pattern in isolates and in the farms.

RESULT
Total Heterotrophic Bacterial Count

The total heterotrophic bacterial (THB) count of the poultry feed, water samples and droppings was
noted and the result is presented in Table 4.1. The bacterial load of the samples showed that the highest
heterotrophic bacterial count of feed samples was from Farm A with 2.01x107cfu/g, the least recorded
was in Farm B with a count of 1.4x10’cfu/ml. However the highest THB in droppings of 2.40x10°%cfu/g
was recorded in Farm B. A higher count of 1.92x10°cfu/g was also recorded in Farm A.

Morphological and Biochemical Tests Result
The isolated bacteria were presumed to be Escherichiacoli,
Klebsiella sp., Bacillus sp. Staphylococcus sp., Proteus sp.,

Shigella sp., Salmonella sp., Enterobacter sp., Citrobacter sp., Pseudomonas sp. and Corynebacterium
sp. These genera were recovered from the farms at varying frequency as indicated in Figure 1. The
highest frequency of 32 was recorded for

Escherichiacoli with an incidence rate of 21.19%, followed by Bacillus sp. with frequency of 23 isolates
and an incidence Citrobacter sp. with 1.32% incidence. The incidence rate is of 15.23%; while the least
recorded frequency of 2 was shown in Figure 2.

Total heterotrophic bacterial count of Poultry Dropping samples

Sampling Site Total Viable Count (cfu/g)
DROPPINGS

1.92 X 10°
2.40 X 10°
2.01 X 10°
2.30 X 10°

m O O W >

2.19 X 10°
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Antibiotic profile of Escherichia Coli

1 Amoxicillin/clavulanic acid ) 25.0 Susceptible
_Streptomycin (s- 30 pg) 5.0 Resistant
3  Ciprofloxacin (CIP — 5 pg) 8.0 Resistant
4 cefuroxime (CXM — 30 ug) 9.0 Resistant
_Sparfloxacin (SP - 30 pg) 16.0 Susceptible
6 Gentamicin GEN — 10 pg) 28.0 Susceptible
7 Augmentin/AUG- 30 ug 25.0 Susceptible
_ChloranphenicoI(Ch— 30 ug) 3.0 Resistant
9  Tarivid (OFX- 10 pg) 8.0 Resistant
20 pefloxacin (PEF- 30 pg) 16.0 Susceptible
Corynebacterium sp. —Citrobacte
Pseudomonassp.

3% rsp.

4% 1%

Enterobacter sp.
7% |

m Klebsiella sp.

WE. coli

m Bacillus sp.

m Salmonella sp.

H Staphylococcus sp.
= Proteus sp.

m Shigella sp.

M Enterobacter sp.

M Pseudomonas sp.

M Corynebacterium sp.

M Citrobacter sp.

Figure 1. Frequency of the isolated bacteria from Poultry Dropping

79



INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy

Citrobacter sp. 1%
Corynebacteriumsp. | 3%
Pseudomonas sp. 4%

Enterobacter sp. Lo

Shigella sp. 7%

Bacterial isolate

Proteus sp. 9%
Staphylococcus sp. 10%
Salmonella sp. _ 13%
Bacillus sp. 15%
E. coli 21%

Klebsiella sp. _ 11%

0% 5% 10% 15% 20% 25%
Incidence rate

Figure 2. Incidence rate of bacterial isolates from Poultry Dropping

DISCUSSION,
Antibiotics Susceptibility Profile

Antibiotics susceptibility profile of the isolates from all farms indicated a susceptibility percentage (%)
of 39, 38.4 and 37 to ofloxacin, gentamicin and cefuroxime respectively. On the other hand, a highest
resistance of 100% against augmentin, followed by 98% resistance against cloxacilin, cefixime and
erythromycin respectively was recorded; while the least resistance of 44% was against ofloxacin. In
addition, the intermediate reaction varied from 0% towards cloxacilin and augmentin respectively to
26% towards ciprofloxacin.

The antibiotics resistance pattern in the farms showed that isolates from all five farms recorded a 100%
resistance to at least two (2) classes of antibiotics. A 100% resistance was recorded for augmentin in
the two (2) farms, while 100% resistance in four (4) farms was recorded for cloxacilin. Furthermore a
100% resistance against erythromycin and cefixime respectively was documented in three farms.

Antibiotics resistance profile of bacterial isolates from individual farms differed from farm to farm. In
farm A (Supplementary File 1), a 100% resistance was recorded for cloxacilin, ceftazidime, cefixime,
augmentin and erythromycin; 85% resistance towards ceftriaxone and the least resistance of 40% was
towards ofloxacin. The mean percentage resistance against the panel of antibiotics tested was 89+9.9%.
On the other hand, a resistance of 100% against cloxacilin, cefixime and augmentin; 94% against
erythromycin and the least resistance of 38% against cefuroxime by the isolates was observed in farm
B. Also the isolates from farm B (Supplementary File 3) exhibited 100% resistance against three
antibiotics comprising cloxacillin, augmentin and erythromycin followed by a 97% and 92% resistance
against cefixime and ceftriaxone respectively, and the least 30% resistance was against ciprofloxacin.

The MARI of isolates from all farms ranged from 0.3 to 1. Farm A had the highest average of 0.9 £
0.1, followed by an average of 0.8 £ 0.2 for Farms B, D and E respectively, and an average of 0.7 £ 0.2
for farm C (Supplementary Files 1-5). Frequency distribution of the MARI showed that Farm D had
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the highest frequency (12) of the MARI value 1. Bacterial isolates from all farms with MARI 1
comprised E. coli, and the genera Salmonella, Proteus, Staphylococcus, Corynebacterium,
Enterobacter, Bacillus, Klebsiella, Pseudomonas, as well as Enterobacter. The least MARI of 0.3 was
recorded for Staphylococcus sp., Enterobacter sp. and E. coli in Farms C, D and E respectively. The
result is presented in Figure 5.

Discussion

The level of microbial contamination in poultry farms is one of the most important sanitary and hygienic
indicators. The main sources of microorganisms in poultry houses are birds, droppings, litter, feed,
ventilation air, as well as employees (Folorunso, 2014 ).

The heterotrophic bacterial count (HTB) in this study showed the highest to be 2.05x10’cfu/ml which
was from water sample, while another high HTB count of 2.01x10’cfu/g was from feed sample.
However, the droppings had the least bacterial count of 1.46 x 10°cfu/g. According to Reference
(Cookey 2016), water troughs left for 3-5 days uncleaned have increased high bacterial loads, which
may be from regurgitated feed particles or from source water. Contrary to this findings however,
Reference (Bhushan 2017) reported a higher bacterial counts in litter than feed samples. Another study
also reported a higher bacterial count in poultry litter than in soil samples of poultry farms and
agricultural land (Olonitola 2015). Although a hundred and fifty-one (151) isolates comprising eleven
(11) genera were isolated from the farms, these may not be a complete representation of the bacterial
population due to viable but non-culturable (VBNC) condition of some bacteria. The highest frequency
of E. coli, recorded in this study is similar to findings from previous studies on other poultry farms in
Nigeria and other parts of the world (Nhung 2017 ). This is not surprising since E. coli is ubiquitous
in the gastrointestinal tracts of warm-blooded animals (Nhung 2017 ). E. coli is an etiologic agent of
collibacillosis, a global bacterial disease of poultry which is transmissible to humans; while some are
capable of traversing into organs, causing fatal disease in birds (Ibrahim 2019). Other bacterial species
of high incidence in this study, by decreasing order include Bacillus sp., Salmonella sp., Klebsiella sp.,
Staphylococcus sp., Proteus sp. Shigella and Enterobacter sp. Bacillus species may include both free
living non-pathogenic and pathogenic species including B. cereus which causes food poisoning and B.
anthracis, the etiologic agent of anthrax. Salmonella species are wide spread in poultry production and
are the etiological agent of salmonellosis and pullorum disease, characterized by high mortality and
reduction in productivity(Barrow 2011 ). Klebsiella species have commonly been isolated from both
poultry birds, litters, droppings, feed, water and the poultry environment. Common pathogenic
Klebsiella in humans and animals include K. oxytoca, K. pneumonia and K. varricola. Staphylococcal
infection can cause food poisoning in man when contaminated poultry meat is consumed.

Escherichia Coli, Salmonella gallinarum, and Proteus species have been implicated in chick mortality.
Moreover, Salmonella and Proteus; Streptococcus pluranimalium and Staphylococcus saprophyticus;
S. aureus; faecal Enterococci, E. coli, S. typhi, S. aureus and non-coagulase staphylococci have all been
identified in poultry air environment, hatcheries, and water sources used in poultry. Hence the poultry
environment could serve as reservoir of pathogenic bacteria with the associated public health risks.

Poultry flocks are often raised under intensive conditions using large amounts of antimicrobials to
prevent and to treat disease, as well as for growth promotion. For instance, the antibiotic usage pattern
observed in a survey of poultry farms in Nigeria showed that poultry farmers relied heavily on
antimicrobial medications, and most farms were multi-drug users for therapeutic, prophylactic and for
growth promotion(Oluwasile 2014). The use of antimicrobials in intensive poultry production is
becoming increasingly common at smaller scales within low-resource settings because of its high
output of meat and egg products, and this is expected to intensify with the increased transition of low-
to middle income countries to high incomes with the attendant demand for increased sources of animal
protein. However antimicrobial resistance (AMR) has become a global health threat, and
nontherapeutic antimicrobial usage in animal production is one of its contributing sources. It has been
suggested that the use of nontherapeutic antimicrobials be eliminated due to the substantial and
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increasing volume of direct and indirect evidence reporting animal-to-human transmission of resistant
bacteria, and the growing environmental load of resistance.

In this study, isolates from all the five farms sampled showed varying percentage resistance to the
eleven antibiotics tested. A complete (100%) resistance was recorded for augmentin, cloxacilin,
erythromycin and cefixime in five (5), four (4), and three (3) farms respectively. The least percentage
resistance of 30% (against ciprofloxacin) was recorded in only one farm (Farm C). All five farms
recorded a 100% resistance to at least two (2) classes of antibiotics. Resistance against fluoroquinolones
as recorded in this study is of great concern since they are the commonest class of antibiotics used in
the poultry farms, they also serve as farmers’ option in cases of refractory bacterial infections caused
by bacterial resistance to the conventional older generation frontline antibiotics, and are also known to
be highly successful and strategic in the treatment of infections such as salmonellosis caused by
multiresistant Salmonella serotypes (Oluwasile 2014). An earlier report on poultry farms droppings in
lle Ife documented E. coli strains to be more resistant than staphylococci and showed 100% resistance
to nalidixic acid and amoxicillin but with lower resistance to gentamicin. Another study on poultry
droppings in llorin documented all the Gram positive bacteria to be resistant to ceftazidime, cefuroxime,
ceftriaxone, cloxicillin and Amoxycillin-clavulinate (augmentin) while all the Gram negative bacteria
were resistant to ceftazidime, gentamcin and Amoxycillin-clavulinate; and S. aureus and
Microbacterium holobium were resistant to all the antibiotics tested. A report on poultry farms in India
stated more than 70% resistant E. coli to co-trimoxazole, penicillins and fluoroguinolones; 50-70%
resistance against cefuroxime and ceftriaxone and less than 30% resistance to aminoglycosides].
Elsewhere, a statistically significant difference in antibiotic resistant E. coli between both of
conventional, no antibiotics poultry farming and chicken from humane family owned production
schemes, with resistance against two of the antibiotics, ampicillin and erythromycin, has been reported.
Production birds, including broilers and laying hens, were reported to have high levels of resistance
and a notably higher proportion of resistant isolates than household birds.

MARI tool is used to reveal the spread of bacteria resistance in a given population. Any MARI value
above 0.20 implies that such bacterial strain originates from an environment where several antibiotics
are used or misused, have been exposed to several antibiotics, and have thereby developed resistance
to these antibiotics. The bacterial isolates with MARI value of 1 in this study includes E. coli, and eight
other genera comprising Salmonella, Proteus, Staphylococcus, Corynebacterium, Enterobacter,
Bacillus, Klebsiella, as well as Pseudomonas. This implies exposure of these isolates to several
antibiotics of which they have developed high resistance. This study corroborates an earlier report of a
multiple antibiotics resistance of bacterial isolates from Farm A with MARI range of 0.1 to 1. Higher
susceptibility to quinolone (ofloxacin) and aminoglycosides (gentamicin) recorded in this study
however, is in contrast with the quinolones comprising ofloxacin, ciprofloxacin and pefloxacin which
were the most effective of all the antibiotics used in that study. Reference reported 65.4% of the
bacterial isolates from chicken litter as resistant to multiple antibiotics, with a MARI > 0.2. Multidrug
resistant bacteria have been found in poultry, poultry feed, water, poultry products, carcasses, litter and
droppings. Reference reported that commercial day-old chicks in Nigeria are already colonized by
multidrug-resistant coliforms. These not only serve as sources of environmental reservoir of antibiotic
resistance genes but also exposure potential to the farmers. For instance, a significantly higher
antibiotics resistance prevalence and multidrug resistant E. coli has been reported among poultry
workers.

Despite global control strategies, proper veterinary monitoring especially in the predominately small-
scale poultry farming in Nigeria has been a challenge. Moreover Nigeria also faces a hazard of poor
antibiotic prescription monitoring and prescription-only medicines, including antimicrobials that are
routinely sold Over-The-Counter (OTC) in pharmacies and by patent proprietary medicines vendors.
Furthermore, the high bacterial load observed, and the high incidence of pathogenic bacterial genera is
a further indication of the potential public health hazard that might be associated with poultry farms.

Apart from the direct danger posed to humans by consumption of contaminated poultry products, there
is also the risk of indirect transmission of the resistant genes. These would reduce the treatment options,
increase the cost of treatment or risk of treatment failure thereby leading to a longer hospital stay.
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Additionally, poultry wastes are used in fish farming as feed, and also as soil enrichment manure. Study
has shown that poultry waste can serve as environmental reservoirs of multiple antibiotic resistant
bacteria therefore their indiscriminate use and dumping in the environment could constitute health risks
from drug resistant zoonotic pathogens.

Conclusion

Although further promotion of intensive poultry farming could address issues of food security, it may
also increase risks of AMR exposure to poultry, other domestic animals, wildlife, and human
populations. Given that intensively raised poultry and the environment can serve as reservoirs for AMR,
constant surveillance is needed for assessment of the impacts on humans, other animals, and the
environment at large. This study is a further indication that poultry farms represents an important
reservoir of antibiotic resistance genes. It also serves as a pointer to the need for enforcement of
regulatory antibiotics use in poultry farming by the government, and controlled usage by all
stakeholders.

Recommendation

After carrying out this study | hereby recommend that government should enforcement regulatory
antibiotics use in poultry farming, and controlled usage by all stakeholdersAlso this study needed a
further study therefore for further researchers work on how the poultry dropping affect human being
health both negative and positive effect of it.
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Abstract

The transformation of higher education, particularly within medical educational programs, has
accelerated in response to rapid scientific advancement, technological innovation, and evolving global
health demands. This study provides a comprehensive academic analysis of the critical dimensions
underlying the implementation of contemporary pedagogical approaches in medical higher education
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institutions worldwide, with particular emphasis on emerging innovations, strategic frameworks, and
transformative educational outcomes. The objective is to systematically examine how modern teaching
and learning methodologies—such as competency-based education, problem-based learning, team-
based learning, simulation-driven training, and digitally mediated instruction—are reshaping
curriculum design, knowledge acquisition, and clinical skill development. Methodologically, the paper
adopts an integrative and analytical approach, synthesizing current literature, policy documents, and
educational models across diverse geopolitical and institutional contexts. Emphasis is placed on
identifying convergent trends and divergences in pedagogical practices, as well as evaluating their
effectiveness in fostering critical thinking, clinical reasoning, interdisciplinary collaboration, and
lifelong learning competencies among medical students. Furthermore, the analysis explores the role of
advanced technologies, including e-learning platforms, artificial intelligence, virtual and augmented
reality, and data-driven assessment systems, in enhancing personalization, accessibility, and scalability
of medical education. The findings indicate that the integration of innovative pedagogical strategies,
when aligned with well-defined strategic frameworks and institutional support mechanisms,
significantly improves learner engagement, academic performance, and readiness for clinical practice.
However, challenges persist, including disparities in resource availability, resistance to change among
faculty, variability in digital infrastructure, and the need for continuous professional development of
educators. Additionally, issues related to standardization, quality assurance, and ethical considerations
in technology-enhanced learning environments remain critical areas requiring further attention. The
study underscores the necessity of a holistic and adaptive approach to medical education reform, one
that integrates evidence-based teaching methodologies with technological advancements and policy-
driven strategies. The adoption of such comprehensive frameworks is essential for cultivating a globally
competent healthcare workforce capable of addressing complex and dynamic health challenges. Future
directions should focus on strengthening international collaboration, promoting inclusive and equitable
educational practices, and advancing research on the long-term impact of modern pedagogical
innovations in medical training.

Keywords: Modern, teaching, learning, methods, higher education institutions, medical educational.

Introduction

The landscape of higher education has undergone profound transformation over the past decades, driven
by the convergence of scientific progress, globalization, digitalization, and the increasing complexity
of societal and healthcare needs. Within this evolving paradigm, medical education occupies a uniquely
critical position, as it directly influences the quality, safety, and effectiveness of healthcare delivery
systems worldwide. The preparation of future physicians and healthcare professionals is no longer
confined to the transmission of theoretical knowledge; rather, it necessitates the development of
advanced clinical competencies, critical thinking, ethical reasoning, and adaptive lifelong learning
skills. Consequently, the modernization of teaching and learning methodologies in medical higher
education institutions has become an imperative rather than an option [1-3].

Traditional didactic approaches, historically centered on passive knowledge acquisition through lecture-
based instruction, are increasingly being recognized as insufficient in addressing the dynamic and
interdisciplinary nature of contemporary medicine. The growing emphasis on patient-centered care,
evidence-based practice, and interprofessional collaboration requires educational frameworks that are
interactive, integrative, and competency-oriented. In response, a broad spectrum of innovative
pedagogical approaches has emerged, including competency-based medical education (CBME),
problem-based learning (PBL), team-based learning (TBL), case-based instruction, simulation-based
training, and blended or fully digital learning environments. These methodologies aim to bridge the gap
between theoretical instruction and real-world clinical application, thereby enhancing both cognitive
and practical dimensions of medical training [4-6].

The integration of advanced technologies has further accelerated this pedagogical shift. Digital
platforms, virtual learning environments, artificial intelligence-driven educational tools, and immersive
technologies such as virtual reality (VR) and augmented reality (AR) have expanded the boundaries of
traditional classrooms and clinical training settings. These innovations enable personalized learning
trajectories, real-time feedback, remote accessibility, and the simulation of complex clinical scenarios
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without risk to patients. As a result, medical education is transitioning toward a more flexible, learner-
centered, and data-informed model that supports both individual and collective educational outcomes
[7-9].

Despite these advancements, the implementation of modern teaching and learning methods across
medical higher education institutions remains heterogeneous and context-dependent. Variations in
institutional resources, faculty preparedness, technological infrastructure, cultural attitudes, and
regulatory frameworks contribute to disparities in the adoption and effectiveness of innovative
pedagogical strategies. In many settings, resistance to change, limited funding, and insufficient training
of educators pose significant barriers to the successful integration of contemporary educational models.
Furthermore, the rapid pace of technological development introduces additional challenges related to
quality assurance, ethical considerations, data privacy, and the sustainability of digital learning
ecosystems [9-11].

From a strategic perspective, the alignment of pedagogical innovation with institutional policies,
accreditation standards, and global educational benchmarks is essential for ensuring consistency and
quality in medical training. International organizations and accreditation bodies increasingly advocate
for competency-based frameworks, standardized assessment methods, and continuous curriculum
evaluation. These efforts are aimed at harmonizing educational outcomes across different regions while
maintaining sensitivity to local healthcare needs and cultural contexts. In this regard, the development
of robust strategic frameworks that integrate pedagogical innovation, technological advancement, and
policy support is a central component of effective medical education reform [12-14].

Moreover, the evolving expectations of students—who are often characterized as digitally native, highly
connected, and accustomed to interactive learning environments—necessitate a reconfiguration of
teaching roles and educational dynamics. Educators are transitioning from traditional knowledge
transmitters to facilitators, mentors, and designers of learning experiences. This shift requires not only
pedagogical expertise but also ongoing professional development, adaptability, and engagement with
emerging educational technologies. The cultivation of such competencies among faculty members is
critical for sustaining innovation and ensuring the successful implementation of modern teaching
strategies [15-17].

Another important dimension of contemporary medical education is the emphasis on interdisciplinary
and interprofessional learning. The complexity of modern healthcare systems demands collaboration
among diverse healthcare professionals, including physicians, pharmacists, nurses, and allied health
practitioners. Educational models that promote teamwork, communication, and shared decision-making
are therefore integral to preparing students for real-world clinical environments. The incorporation of
interprofessional education (IPE) into medical curricula represents a significant advancement in
aligning educational practices with healthcare delivery models [18-20].

In addition to pedagogical and technological considerations, the global dimension of medical education
must be acknowledged. The increasing mobility of students and professionals, the internationalization
of academic programs, and the global nature of health challenges—such as pandemics, chronic diseases,
and health inequities—underscore the need for educational approaches that are globally relevant and
culturally competent. Medical education institutions are thus called upon to balance global standards
with local relevance, ensuring that graduates are equipped to operate effectively in diverse healthcare
contexts [21-23].

The present study aims to provide a comprehensive and systematic examination of the key issue aspects
associated with the manifestation and implementation of modern teaching and learning methods in
medical higher education programs globally. It seeks to analyze the underlying principles, strategic
frameworks, and practical applications of contemporary pedagogical approaches, as well as to evaluate
their impact on educational outcomes and professional competency development. By synthesizing
current evidence and identifying both opportunities and challenges, this work contributes to the ongoing
discourse on the future directions of medical education [24-26].

Ultimately, the transformation of medical education is a multidimensional and continuous process that
requires coordinated efforts from educators, institutions, policymakers, and learners. The adoption of
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innovative, evidence-based, and technologically enhanced teaching and learning strategies holds
significant potential for improving the quality and effectiveness of medical training. However, realizing
this potential necessitates a comprehensive understanding of the complex interplay between
pedagogical theory, technological innovation, institutional capacity, and global healthcare needs. This
introduction sets the foundation for a detailed exploration of these interrelated dimensions in the
subsequent sections of the study [27-29].

Aim of the research was to study key issue facets of manifestation of modern teaching and learning
methods in higher education institutions in medical educational study programs directions globally.
Advances in teaching and learning methodologies have had a major impact on the development of
medical education. The article studies and discusses modern teaching and learning methods used in
higher education institutions around the world, especially in medical education curricula. The article
reviews the main aspects that shape modern teaching and learning methods, with regard to their
importance, effectiveness and challenges for the development of competent healthcare professionals.
Medical education is undergoing transformational change in response to the increasing complexity of
healthcare delivery, technological advancements and changing needs of society. Traditional pedagogical
approaches are being replaced by innovative teaching and learning methods designed to enhance student
engagement, critical thinking and clinical competence. The article discusses the main issues related to
the integration of these modern teaching and learning methodologies into higher medical education
curricula globally. The manifestation of modern teaching and learning methods in higher education
institutions, particularly in medical educational study programs, reflects a global trend toward
enhancing the quality of medical education. By embracing student-centered approaches, integrating
new technology, and emphasizing competency-based education, medical faculties (medical schools)
can better prepare future healthcare professionals for the complexities of modern healthcare delivery
[30-33].

The transformation of higher education in medical programs worldwide has been significantly
influenced by the adoption of modern teaching and learning methods. Traditional didactic teaching
approaches, while foundational, are increasingly supplemented or replaced by innovative
methodologies that emphasize student-centered learning, interdisciplinary collaboration, and the
integration of technology. These contemporary methods address the evolving demands of healthcare
systems, aiming to produce medical professionals who are not only knowledgeable but also adaptable,
reflective, and capable of lifelong learning [34-36].

Modern teaching strategies such as problem-based learning (PBL), simulation-based education, flipped
classrooms, and inter-professional education have gained prominence. These approaches prioritize
active engagement, critical thinking, and the application of theoretical knowledge in practical settings.
Additionally, technological advancements, including virtual reality (VR), augmented reality (AR), and
online learning platforms, have expanded the possibilities for immersive and flexible learning
experiences [37-39].

However, the implementation of these methods varies globally, influenced by cultural, economic, and
institutional factors. In some regions, resource constraints and resistance to change pose significant
challenges, while in others, rapid technological adoption fosters innovation. The discussion of these
issues is essential for identifying best practices, addressing disparities, and ensuring that medical
education aligns with the needs of modern healthcare environments [40-42].

This topic calls for a comprehensive examination of the scientific, pedagogical, and practical aspects of
these methodologies, exploring their impact on student outcomes, faculty roles, and institutional
policies. By addressing these dimensions, stakeholders in medical education can better understand how
to optimize teaching and learning processes in diverse global contexts.

The most common teaching-learning activities and their definitions are presented. The teacher will
select the necessary activity from them, depending on the specific goal and task [43-45].

We discussed the following methods of learning and teaching:

Discussion/debate is one of the most common methods of interactive learning activity. The discussion
process dramatically increases the quality of student engagement and activity. The discussion can turn
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into an argument, and this process is not limited to questions asked by the teacher. It develops the
student's ability to reason and justify his own opinion.

Cooperative teaching is a teaching strategy when each member of the group is obliged not only to study
by himself, but also to help his teammate to study the subject better. Each member of the group works
on the problem until all of them have mastered the issue.

Collaborative work — teaching method using this activity involves dividing students into groups and
giving them learning tasks. Group members work on the issue individually and simultaneously share
their opinions with the rest of the group. It depending on the task. It is possible to redistribute functions
among the members during the work of the group. This strategy ensures maximum involvement of all
students in the learning process [46-48].

Problem-based learning (PBL) - an activity that uses a specific problem as the initial stage of the process
of acquiring and integrating new knowledge.

Case study — the teacher will discuss specific cases with the students and they will study the issue in
every way and thoroughly.

Brain storming — this activity involves thinking about a specific issue/problem as much as possible
within the topic, preferably.

Radically different, the promotion of thought, idea formation and expression. This activity leads to the
development of a creative approach to the problem. Its use is effective in the presence of a large group
of students and consists of several main stages: Defining the problem/issue from a creative point of
view. To write down the ideas expressed by the listeners around the issue in a certain period of time
without criticism (mainly on the blackboard). Determination of evaluation criteria to determine the
relevance of the idea to the purpose of the research. Evaluation of selected ideas with predetermined
criteria. To highlight those ideas that are most relevant to the question by exclusion. Revealing the idea
with the highest evaluation as the best means of solving the set problem [49-52].

Role-playing and situational games — games based on pre-designed scenarios allow students to look at
the issue from different perspectives. It helps them to form an alternative point of view. Like discussion,
these games also develop the student's ability to express his position independently and defend it in an
argument [53-55].

Demonstration — this method of activity involves visual presentation of information. It is quite effective
in terms of achieving results. In many cases, it is better to present the material to students both audio
and visual at the same time. The material to be studied can be demonstrated by both the teacher and the
student. This method helps us to make visible the different stages of understanding the learning material,
specify what the students will have to do independently. At the same time, this strategy visualizes the
essence of the issue/problem. Demonstration may take a simple form [56-59].

Inductive defines a form of transfer of any knowledge, when the course of thought in the learning
process is directed from facts to generalization, that is, when conveying material, the process proceeds
from concrete to general.

Deductive defines a form of transfer of any knowledge, which is a logical process of discovering new
knowledge based on general knowledge, that is, the process proceeds from the general to the specific
[60-62].

Analysis helps us understand the learning material as a whole. In decomposition into constituent parts.
This facilitates detailed coverage of individual issues within a complex problem.

Synthesis means making a whole by grouping separate issues. This method helps to develop the ability
to see the problem as a whole.

Verbal or oral method - this method includes lecture, narration, conversation, etc. In the mentioned
process, the teacher conveys and explains the learning material through words, and the students actively
perceive and assimilate it by listening, memorizing and understanding[63-65].

Writing work method - which includes the following types of actions: making extracts and notes,
summarizing material, drawing up theses, writing a report or essay, etc.

Explanatory method— based on reasoning around the given issue. When delivering the material, the
teacher cites a specific example of which

Action-oriented teaching - requires the active involvement of the teacher and the student in the teaching
process, where the practical interpretation of the theoretical material acquires special importance.
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Project development and presentation - while working on the project, the student uses the acquired
knowledge and skills to solve a real problem. Project-based teaching increases students' motivation and
responsibility. Project work includes stages of planning, research, practical activity and presentation of
results in accordance with the chosen issue. The project is considered to be implemented if its results
are presented in a visible and convincing, correct form. It can be done individually, in pairs or in a
group; Also, within one subject or several subjects (integration of subjects). After completion, the
project can be presented to a wider audience [66-68].

The integration of digital technology has further revolutionized medical education. Innovations like
virtual reality (VR), augmented reality (AR), and artificial intelligence (Al) offer immersive learning
experiences, enabling students to visualize complex anatomical structures, simulate surgical
procedures, and receive personalized feedback. Online learning platforms and hybrid models have also
expanded access to medical education, allowing for greater flexibility and inclusivity.

Despite these advancements, the implementation of modern teaching methods faces challenges that vary
across regions. Resource availability, institutional readiness, faculty training, and cultural attitudes
toward education play critical roles in shaping the adoption and effectiveness of these methodologies.
For instance, while well-resourced institutions in developed countries have embraced cutting-edge
technologies, many institutions in low- and middle-income countries struggle with limited infrastructure
and funding. Moreover, the transition to modern methods often requires significant changes in faculty
roles, curriculum design, and assessment practices, which can encounter resistance [69-71].

Globally, there is a pressing need to evaluate the effectiveness of these innovative methods through
rigorous scientific studies. Understanding their impact on student learning outcomes, professional
competencies, and overall healthcare delivery is essential. Furthermore, fostering global collaboration
and sharing best practices can help bridge disparities, ensuring that medical education remains equitable
and aligned with the global health agenda [72-74].

The discussion of modern teaching and learning methods in medical education is not merely academic
but a critical exploration of how to prepare future healthcare providers for a rapidly changing world. By
addressing the scientific, pedagogical, and practical aspects of these innovations, educators,
policymakers, and institutions can work together to shape a more effective and inclusive medical
education system [75-77].

Lectures have long been the predominant and most widely used method in traditional teaching and
learning. This approach primarily involves instructors delivering extensive information with limited
student engagement. Typically, lectures take place in teacher-centered classrooms, where the focus is
on the instructor, content, and student comprehension. While lectures are favored for their
straightforward delivery, suitability in overcrowded classrooms, and efficiency in covering substantial
theoretical material, students often struggle to absorb, recall, and interpret the vast amount of
information presented. However, learning is an interactive process that requires collaboration between
students and instructors to make knowledge sharing both engaging and comprehensible. For learning to
be truly effective, teaching methods must promote critical thinking and focus on addressing key
challenges. Students need to apply the knowledge and skills acquired in class to achieve their
professional aspirations. This requires incorporating diverse learning styles, offering opportunities for
feedback, and fostering discussions to enhance their understanding. Therefore, it is essential to adopt
teaching and learning strategies that align with the unique needs of students [78-80].

Educational methods and experiences include learning and teaching techniques aimed at achieving
specified learning outcomes and supporting students' independent learning. This experience may be
formal or informal, group or individual, and may be a medical school, community, secondary or tertiary
experience or educational experience.

The choice is determined by the curriculum and local cultural issues related to education, as well as the
available human and material resources.

The integration of technology into medical education has revolutionized traditional teaching methods.
E-learning platforms, virtual simulations, and mobile applications provide students with access to
resources and interactive experiences beyond the classroom. The use of telemedicine and digital health
tools also prepares students for modern healthcare delivery systems.
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Competency-based education (CBE) is gaining prominence in medical training, focusing on the
acquisition of specific competencies necessary for effective practice. CBE emphasizes outcomes rather
than time-based curricula, enabling students to progress at their own pace while mastering clinical skills.
This approach aligns educational objectives with the demands of the healthcare profession [81-83].
Interprofessional education (IPE) fosters collaboration among healthcare professionals from diverse
fields. IPE programs promote teamwork and communication skills, essential for providing patient-
centered care in complex healthcare settings. By engaging medical students with nursing, pharmacy,
and allied health students, IPE enhances understanding of the roles and responsibilities of various
healthcare providers.

Assessment and Feedback: The modern assessment methods are evolving to reflect the competencies
required in medical practice. Formative assessments, direct observation, and feedback mechanisms play
a crucial role in guiding student learning. Tools such as Objective Structured Clinical Examinations
(OSCEs) and workplace-based assessments (WPBA) ensure that students are evaluated on their
practical skills in real-world settings [84-85].

Challenges in Implementing Modern Teaching Methods: Despite the benefits of modern teaching and
learning methods, several challenges impede their widespread adoption in medical education:
Resistance to change, many educators are accustomed to traditional teaching methodologies, leading to
resistance when implementing new approaches. Overcoming this inertia requires ongoing professional
development and training to equip instructors with the skills necessary for innovative teaching [86-87].
Resource Constraints: Limited resources, including funding, technology, and personnel, can hinder the
effective implementation of modern teaching methods. Higher education institutions must prioritize
investment in educational technologies and infrastructure to support innovative teaching practices [88-

89].

Assessment Validity: Ensuring the validity and reliability of assessment methods remains a challenge
in competency-based medical education. Developing robust assessment tools that accurately measure
student competencies is essential for maintaining educational quality and accountability.

Maintaining Student Engagement: As educational methods evolve, maintaining student motivation and

engagement can be challenging. Continuous evaluation of teaching strategies and incorporation of
student feedback are vital to creating an engaging learning environment [90-91].
It is impossible to study any specific issue in the teaching process with only one method and one activity.
In the teaching process, the teacher has to use activities of different methods, and in many cases, there
is a combination of activities. During the teaching process, the activities complement each other [92-
93].
Modern Techniques of Teaching and Learning in Medical Education: The article reviews various
contemporary learning methodologies, including case-based learning, evidence-based medicine,
problem-based learning, simulation-based learning, e-learning, peer-assisted learning, observational
learning, flipped classrooms, and team-based learning. These methods cater to individual learning
differences, enhancing students' critical thinking, clinical reasoning, and time management skills [94-
95].
Innovative Teaching Methods in Health Professions Education: The study piece explores the integration
of technology-enhanced methods, simulation-based training, flipped classrooms, and active learning
strategies in healthcare education. These approaches promote active student engagement, personalized
learning experiences, and the development of critical thinking and clinical reasoning skills [96-97].
A Review on Modern Teaching and Learning Techniques in Medical Education: This review identifies
various modern learning methodologies, including case-based learning, evidence-based medicine,
problem-based learning, simulation-based learning, e-learning, peer-assisted learning, observational
learning, flipped classrooms, and team-based learning. These methods address individual learning
differences, allowing students to broaden their thinking and professional knowledge [98-99].

Innovative Teaching Strategies in Modern Medical Education: The article discusses the shift towards
hands-on training, interactive learning, and real-world simulations in medical education. These methods
ensure that medical students and professionals are well-prepared for clinical practice [100-101].
Current and Emerging Medical Education Teaching Methods: This paper reviews the current and
emerging teaching methods in medical education, considering their history, style, and core focus.
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The study presents how augmented reality (AR) can be used as a teaching aid for medical education,
focusing on remote and socially distanced learning. An Augmented Reality (AR)-enhanced learning
tool, was developed to assist medical students in understanding complex anatomical structures. The
study introduces the principles of prompt engineering for large language models and applies them to
medical education. It provides a comprehensive guide to help both teachers and students improve
education in the medical field by leveraging Al technologies [102-104].

In an era marked by rapid scientific and technological advancements, the field of medical education has
undergone a significant paradigm shift. The traditional approaches, characterized by lecture-based
instruction and rote memorization, are being redefined by innovative teaching and learning
methodologies. These modern methods aim to meet the evolving demands of global healthcare systems,
equipping future medical professionals with the skills necessary to address complex medical challenges,
adapt to emerging technologies, and provide patient-centered care [105-107].

Central to this transformation is the adoption of student-centered pedagogies such as problem-based
learning (PBL), case-based learning (CBL), team-based learning (TBL), and flipped classrooms. These
methods encourage active participation, critical analysis, and collaborative problem-solving among
students, fostering a deeper understanding of medical concepts and their real-world applications.
Simulation-based education, using tools like high-fidelity mannequins and virtual patients, provides a
safe and controlled environment for students to practice clinical skills, enhancing their competence and
confidence [108-110].

Goal

The primary goal of this study is to conduct a comprehensive and systematic evaluation of the key
dimensions, underlying mechanisms, and practical implications associated with the implementation of
contemporary teaching and learning methodologies within medical higher education programs at a
global level. The study aims to critically analyze how modern pedagogical approaches contribute to the
transformation of educational processes, the enhancement of academic and clinical competencies, and
the overall improvement of healthcare professional training outcomes.

Specifically, this work seeks to investigate the extent to which innovative instructional models—such
as competency-based education, problem-based learning, simulation-based training, and technology-
enhanced learning—facilitate the development of critical thinking, clinical reasoning, decision-making
capacity, and interdisciplinary collaboration among medical students. Additionally, the study is
designed to assess the role of emerging digital technologies, including artificial intelligence, virtual
learning environments, and data-driven assessment systems, in optimizing the efficiency, accessibility,
and personalization of medical education.

Another central objective is to identify and evaluate strategic frameworks and institutional policies that
support or hinder the effective integration of modern educational methodologies across diverse
academic and geopolitical contexts. This includes the examination of faculty readiness, infrastructure
capacity, curriculum adaptability, and quality assurance mechanisms. The study also aims to explore
existing challenges, barriers, and ethical considerations related to the adoption of innovative teaching
approaches, with particular attention to issues of equity, standardization, and sustainability.

Ultimately, the goal is to generate evidence-based insights and academically grounded
recommendations that can inform policy development, curriculum design, and pedagogical practice in
medical higher education. By doing so, the study aspires to contribute to the advancement of a more
adaptive, effective, and globally aligned medical education system capable of preparing healthcare
professionals to meet the complex and evolving demands of modern healthcare environments.

Methodology

The material of the article was the revised data from scientific publications, which were processed,
analyzed, overviewed and reviewed by generalization and systematization. Research studies are based
on a review/overview assessment of the development of critical visibility and overlook of the modern
scientific literature and our study programs and curriculums. Use the following databases (for extensive
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literature searches to identify key issue facets of manifestation of modern teaching and learning methods
in higher education institutions in medical educational study programs directions globally.): Web of
Knowledge, PubMed, Scopus, Web of Science, Clinical key, Thomson Reuters, Google Scholar,
Cochrane Library, Science Direct, Research Gate and Elsevier Foundations. The methodology for
discussing the key issue facets of manifestation of modern teaching and learning methods in higher
education institutions in medical educational study programs directions globally.

1. Research Objective

The study aims to critically analyze recent advancements in modern teaching and learning methods in
higher education, with a focus on medical education programs globally. The objective is to identify
trends, challenges, and opportunities through a systematic review of academic literature published in
the last years.

2. Research Design

A systematic literature review (SLR) approach will be employed to ensure comprehensive and unbiased
coverage of the topic.

3. Comparative Analysis: Evaluate the effectiveness and adoption rates of these study methods across
different regions and institutions.

4. Trend Analysis: Highlight innovations and emerging practices in the last ten years.

5. Reporting Results
The results will be structured into the following sections:
» Overview of modern teaching and learning methods and variations in their application.

» Evaluation of their effectiveness in medical education, Challenges, limitations, and areas for
further research.

6. Ethical Considerations

As a literature review, this study will not involve human subjects, ensuring compliance with ethical
research standards.

Results and Discussion

The comprehensive analysis of contemporary teaching and learning methodologies in medical higher
education reveals a dynamic and multidimensional transformation that is reshaping both the structure
and outcomes of educational systems globally. The synthesis of current evidence demonstrates that the
integration of innovative pedagogical approaches, supported by technological advancements and
strategic institutional frameworks, significantly enhances the quality, relevance, and effectiveness of
medical training. At the same time, the findings highlight persistent disparities, systemic challenges,
and critical considerations that must be addressed to ensure sustainable and equitable implementation.

One of the most prominent results of this analysis is the demonstrable shift from traditional, lecture-
centered instruction toward learner-centered, competency-driven educational models. Approaches such
as competency-based medical education (CBME), problem-based learning (PBL), and team-based
learning (TBL) have shown substantial effectiveness in promoting active engagement, critical thinking,
and clinical reasoning. Students exposed to these methodologies exhibit improved abilities in diagnostic
interpretation, decision-making, and application of theoretical knowledge to clinical scenarios. This
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pedagogical transition aligns with the broader paradigm of outcome-based education, where the
emphasis is placed on measurable competencies rather than solely on knowledge acquisition.

Simulation-based education emerges as another critical domain with strong positive outcomes. The use
of high-fidelity simulators, standardized patients, and virtual clinical environments allows students to
practice complex procedures and decision-making processes in a controlled, risk-free setting. The
results indicate that simulation training significantly enhances procedural skills, communication
abilities, and confidence levels among learners. Furthermore, it contributes to improved patient safety
outcomes by reducing the likelihood of errors during real clinical practice. The scalability and
repeatability of simulation-based training make it an indispensable component of modern medical
curricula.

The incorporation of digital technologies represents a transformative force in medical education. E-
learning platforms, learning management systems, artificial intelligence-driven tools, and immersive
technologies such as virtual reality (VR) and augmented reality (AR) have expanded access to
educational resources and enabled personalized learning pathways. The findings suggest that
technology-enhanced learning improves knowledge retention, facilitates self-directed learning, and
allows for real-time feedback and performance tracking. Adaptive learning systems, powered by data
analytics, further optimize the educational process by tailoring content to individual student needs and
learning styles.

However, the discussion of these results must also address the variability in implementation and
outcomes across different institutional and geographic contexts. While high-resource institutions
demonstrate successful integration of advanced pedagogical and technological innovations, lower-
resource settings often face significant barriers. These include limited access to digital infrastructure,
inadequate funding, insufficient technical support, and a lack of trained faculty. Such disparities
contribute to an uneven global landscape in medical education, raising concerns about equity and
standardization.

Faculty readiness and professional development emerge as critical determinants of successful
implementation. The transition from traditional teaching roles to facilitative and technology-integrated
roles requires educators to acquire new competencies in instructional design, digital literacy, and
student-centered pedagogy. The results indicate that institutions that invest in continuous faculty
development programs experience more effective adoption of innovative teaching methods and
improved educational outcomes. Conversely, resistance to change and insufficient training can
significantly hinder progress and reduce the impact of otherwise well-designed educational
interventions.

Another important finding relates to the role of strategic frameworks and institutional governance.
Effective implementation of modern teaching methodologies is strongly associated with the presence
of clear policies, accreditation standards, and quality assurance mechanisms. Institutions that align their
curricula with international benchmarks and competency frameworks demonstrate greater consistency
in educational outcomes and improved graduate preparedness. Strategic integration of pedagogical
innovation into institutional planning processes ensures sustainability and coherence across different
levels of the educational system.

Interprofessional education (IPE) and interdisciplinary collaboration are increasingly recognized as
essential components of modern medical training. The results indicate that educational models
incorporating collaborative learning environments enhance communication skills, teamwork, and
understanding of professional roles. These competencies are critical for functioning effectively within
complex healthcare systems, where coordinated efforts among diverse professionals are required to
achieve optimal patient outcomes. The integration of IPE into curricula reflects a shift toward more
holistic and systems-oriented approaches to healthcare education [106-107].

Despite the numerous advantages associated with modern teaching and learning methods, several
challenges and limitations persist. Issues related to standardization of assessment, particularly in
competency-based frameworks, remain a significant concern. The development of reliable and valid
evaluation tools that accurately measure complex competencies is an ongoing challenge. Additionally,
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the increased reliance on digital technologies raises ethical and practical considerations, including data
privacy, cybersecurity, and the potential for technological dependency.

The discussion also highlights the importance of student adaptability and engagement. While many
learners benefit from interactive and technology-driven approaches, variations in digital literacy,
learning preferences, and access to resources can influence outcomes. Ensuring inclusivity and
accessibility in educational design is therefore essential to maximize the benefits of innovation.
Institutions must adopt flexible and adaptive strategies that accommodate diverse learner profiles and
minimize potential disparities.

From a global perspective, the findings underscore the need for enhanced international collaboration
and knowledge exchange. The sharing of best practices, research findings, and educational resources
can facilitate the harmonization of medical education standards while allowing for contextual
adaptation. Global partnerships and networks play a crucial role in advancing innovation, supporting
capacity building, and addressing common challenges in medical education.

In synthesis, the results and discussion of this study confirm that the manifestation of modern teaching
and learning methods in medical higher education is both transformative and complex. The integration
of innovative pedagogical approaches and advanced technologies has the potential to significantly
improve educational quality, student competency development, and ultimately healthcare outcomes.
However, the realization of this potential depends on the effective alignment of pedagogical innovation
with institutional strategies, faculty development, technological infrastructure, and global standards.

The ongoing evolution of medical education requires a balanced and evidence-based approach that
recognizes both opportunities and limitations. Future efforts should focus on strengthening
implementation frameworks, enhancing faculty competencies, ensuring equitable access to resources,
and advancing research on long-term educational and clinical outcomes. By addressing these critical
factors, medical education systems can continue to evolve in a manner that is responsive to the demands
of modern healthcare and capable of preparing highly competent, adaptable, and globally oriented
healthcare professionals [108-110].

Teaching-learning methods and corresponding activities and main teaching learning methods: lecture,
seminar, laboratory and practical work; training and production practices; course work/project;
bachelor's, master's and doctoral theses; e-learning; consultation.

Alecture is a creative process in which the lecturer and the student participate simultaneously. The main
goal of the lecture is to understand the idea of the provisions of the studied subject, which implies a
creative and active perception of the presented material. In addition, attention should be paid to the
basic provisions, definitions, designations, and assumptions of the transmitted material. Critical analysis
of key issues, facts and ideas is required. The lecture should provide a scientific and logically coherent
introduction to the basic tenets of the studied subject without overloading it with unnecessary details.
Therefore, it must be logically complete. In addition, facts, examples, diagrams, drawings, experiments
and other visual aids should serve to explain the idea of the lecture.

The lecture should provide a correct analysis of the dialectical process of science and should be learned
in a specific environment by focusing on the ability of students to think freely, to know and understand
basic scientific problems.

The material heard at the lecture is formed into a whole knowledge system by the independent work of
the student. The student should be interested in books and other sources of information and the desire
to study issues independently, which is a means of stimulating independent thinking, analysis and
drawing conclusions.

Based on the main purpose of the lecture, the right to read it should be given only to experienced
teachers, since their theoretical knowledge, practical experience and pedagogical skill are the guarantee
of conducting the lecture at a high level. During the processing of the methodical issues of the lecture,
the teacher should focus on the sequence of the transfer of the material, the style of the lecture, and the
connection with the audience. The lecture should be conducted with the active participation of students,
methodical means and extensive use of visual aids.

Theoretical material, which is given in lectures, is well understood by seminars, laboratory and practical
studies.
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The purpose of the seminar (group work) is to give students an opportunity to deepen the topics heard
during the lecture. Under the guidance of the leading professor or the leading teacher of the seminar, a
student or a group of students will search for and process additional information, prepare a presentation,
write an essay, etc. At the seminar, reports will be heard, discussions will be held, and conclusions will
be made. The head teacher of the seminar coordinates the purposeful management of these processes.
Laboratory work is more visible and allows the perception of this or that event or process. In the
laboratory, the student learns to conduct an experiment. During the laboratory studies, the student should
learn how to set up, adjust and operate the equipment.

Habits developed in experiential learning laboratories allow understanding of theoretical material heard
in lectures. It involves the following types of actions: setting tests, showing video material, dynamic
material, etc.

The purpose of practical work is the gradual study of theoretical material through the solution of specific
tasks, which is the basis for developing habits of independent use of theoretical material. The head of
practical education should focus on the methodology of problem solving, the execution of drawings,
sketches, schemes, the use of appropriate techniques in calculations, etc.

Practice (educational and industrial) serves to deepen and strengthen the knowledge acquired by the
student. It develops the ability to apply knowledge in practice, to use methods specific to the studied
subject to solve problems. It combines all the teaching methods that form the student's practical skills.
In this case, the student independently performs this or that action based on the acquired knowledge,
for example, pedagogical practice, field work, etc.

Course work/project is a creative process. Each new building, machine, tool, automatic device, etc. is
created according to the project. The design process is a combination of theory and practice. During the
teaching period, the student completes graphic assignments and course projects, which are, in fact, the
student's first independent work, although it is carried out under the guidance of the teacher. A
bachelor's, master's and doctoral thesis is the final stage of a separate level of education in a higher
educational institution, and its purpose is to systematize the theoretical and practical knowledge gained
in the specialty and to provide a substantiated solution to specific scientific, technical, economic or
production tasks. The paper should reveal the level of mastery of research methods and experiments
related to the issues and the student's readiness for independent work in the future professional activity.
The work is supervised by an experienced teacher.

Electronic learning (E-learning) - refers to teaching through the Internet and multimedia tools. It
includes all components of the teaching process (goals, content, methods, means, etc.), which are
realized by specific means. E-learning is of three types: Attended when the teaching process takes place
within the contact hours of the teacher and students, and the transfer of educational material is carried
out through an electronic course; Distance learning involves conducting the learning process without
the physical presence of the professor. The training course is conducted from start to finish remotely, in
electronic format; Hybrid (face-to-face/distance) - the main part of teaching takes place remotely, and
a small part is carried out within the framework of contact hours.

Consultations should help the student, with the help of the teacher, to master the habits of independent
work, to correctly conduct work on educational literature and other sources, and to clarify the issues
raised during independent work.

CBCR (Case-Based Clinical Reasoning) is an educational approach commonly used in medical and
health sciences education to help students develop clinical reasoning skills. In this method, learners are
presented with real or simulated clinical cases that they must analyze and solve using their knowledge,
problem-solving skills, and reasoning abilities.

Key Features of Case-Based Clinical Reasoning (CBCR):

v Case-based learning: The method focuses on real-world clinical cases, which often mimic the
complexity and unpredictability of actual patient scenarios. These cases encourage students to think like
healthcare professionals by diagnosing and treating patients based on the information provided.

v Interactive and collaborative: CBCR is often conducted in groups, where students discuss the
cases, share insights, and collaborate to reach a diagnosis or treatment plan. This interactive setting
helps promote peer learning and enhances critical thinking.
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v Focus on reasoning: Rather than just memorizing facts, students are encouraged to apply their
knowledge to reason through cases, considering differentials, clinical symptoms, diagnostic tests, and
possible interventions.

v Integration of theoretical knowledge and practice: CBCR helps bridge the gap between
theoretical learning and practical application by integrating basic sciences with clinical practice.
v Iterative process: As students work through the case, they often receive feedback, are presented

with new information, or are asked to reflect on their reasoning, making it an iterative process that
enhances learning.

v Role of the facilitator: Instructors or facilitators guide the discussion but do not provide direct
answers. Their role is to challenge students' thinking, ask probing questions, and help learners explore
the case from different perspectives.

Benefits of Case-Based Clinical Reasoning (CBCR): Enhances clinical decision-making skills;
Promotes active learning and critical thinking; Encourages teamwork and communication; Prepares
students for real-life clinical problem-solving. This method is widely used in medical schools, nursing
education, and other health professions to train students in thinking like clinicians.

CBD (Case-Based Discussion) is a structured, formative assessment tool used in medical education to
evaluate and improve a learner’s clinical reasoning, decision-making, and application of knowledge to
real patient cases. It is typically part of workplace-based assessment (WBA) frameworks, focusing on
reflective learning through in-depth discussion of clinical cases the learner has been involved with.
Key Features of (Case-Based Discussion) CBD:

v Focus on real cases: The discussion revolves around a clinical case that the learner has directly
managed or been involved in. It is typically drawn from actual clinical practice rather than hypothetical
scenarios.

v Reflective discussion: The method involves a structured dialogue between the learner and an
experienced clinician (usually a mentor, supervisor, or assessor) about the clinical reasoning and
decisions made during the management of the case. The focus is on reflection, exploring why certain
decisions were made, and considering alternatives.

v Evaluation of clinical reasoning: CBD is designed to assess how well the learner can apply
clinical knowledge to real-life situations, taking into account patient history, diagnosis, treatment, and
follow-up. It emphasizes clinical reasoning and the thought process behind medical decisions rather
than just the outcomes.

v Interactive and formative: CBD is an interactive method where the learner and the assessor
explore the case together. The goal is formative, meaning it is aimed at providing feedback to the learner
to enhance their skills rather than simply giving a grade or judgment.

v Customizable to learning needs: The discussion can be tailored to the learner’s level of expertise
and the specific competencies being assessed. Different aspects of the case, such as diagnosis,
management, communication skills, ethical considerations, or teamwork, can be explored based on the
individual’s learning objectives.

v Documentation and feedback: The assessor provides feedback, which is typically documented
to track the learner’s progress over time. The feedback is usually focused on areas for improvement,
strengths, and any learning opportunities identified during the discussion.

Steps in a (Case-Based Discussion) CBD:

v Case selection: The learner selects a clinical case they have managed that offers scope for
discussion on clinical reasoning and decision-making.

v Preparation: The learner reviews the case details, including patient history, diagnosis, treatment,
and outcome. The assessor may also review relevant case notes or patient data.

v Discussion: A structured discussion takes place between the learner and assessor, covering the
learner's reasoning, decision-making, and understanding of the case. The assessor may ask open-ended
questions to probe the learner’s knowledge and approach.

4 Feedback: The assessor provides detailed, constructive feedback, focusing on what the learner
did well and areas where they can improve.
v Reflection: Learners are encouraged to reflect on the feedback and the case to identify learning

points and future improvements.
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Benefits of (Case-Based Discussion) CBD: Helps learners develop deeper clinical reasoning and critical
thinking; Provides an opportunity for personalized feedback based on real clinical experience;
Encourages reflection on clinical practice, promoting lifelong learning; Assists in identifying learning
needs and areas for improvement. Commonly Used In: Medical education and postgraduate training
(e.g., residency programs). Other healthcare professions like nursing, dentistry, and allied health. (Case-
Based Discussion) CBD is particularly valuable for developing clinicians as it integrates clinical
experience with academic learning, offering a well-rounded approach to building competency in real-
world medical practice.

CBL (Case-Based Learning) is an instructional approach that uses real-life or simulated cases to
facilitate learning. It is widely used in various educational settings, particularly in medical, healthcare,
legal, and business education. The primary goal of CBL is to engage students in active learning by
having them apply theoretical knowledge to practical, real-world scenarios.

Key Features of (Case-Based Learning) CBL:

> Realistic Cases: Learning is centered on realistic, complex cases that mimic real-world
problems or situations. These cases provide context and practical application for theoretical knowledge,
making learning more relevant and meaningful.

> Learner-Centered Approach: CBL encourages active participation from students, who must
analyze the case, identify key issues, and propose solutions. This contrasts with more passive forms of
learning, such as lectures, where students are primarily recipients of information.

> Application of Knowledge: Students are required to apply what they have learned in the
classroom to the case. This enhances understanding and retention by demonstrating how concepts and
theories work in practice.

> Critical Thinking and Problem-Solving: CBL fosters critical thinking by challenging students
to evaluate the information presented in the case, consider multiple perspectives, weigh evidence, and
make decisions.

> Collaborative Learning: In many CBL settings, students work in groups, promoting teamwork,
communication, and collaboration. The exchange of ideas and perspectives within a group setting helps
deepen understanding.

> Instructor as Facilitator: Instructors guide the learning process rather than providing direct
answers. Their role is to ask probing questions, offer feedback, and support students in their exploration
of the case.

> Reflection and Discussion: Students reflect on their reasoning and decisions during or after the
case analysis. Group discussions often allow for the sharing of different viewpoints and deepen the
learning experience.

Steps in (Case-Based Learning) CBL:

> Presentation of the Case: Students are introduced to a case, typically involving a real-world
problem or scenario relevant to the subject area.

> Case Analysis: Students analyze the case by identifying key problems, considering possible
solutions, and applying theoretical knowledge to the situation.

> Discussion and Collaboration: Students discuss the case in groups or with the instructor, sharing
ideas, debating different approaches, and learning from each other's perspectives.

> Solution and Application: Based on their analysis and discussion, students propose solutions or

make decisions regarding the case. They may be asked to justify their choices and consider the
implications of their actions.

> Feedback and Reflection: Instructors provide feedback, and students reflect on their learning
process, analyzing what they did well and areas they could improve upon.

Benefits of (Case-Based Learning) CBL: Promotes active learning and student engagement; Enhances
critical thinking, problem-solving, and decision-making skills; Bridges the gap between theory and
practice; Encourages collaborative and team-based learning; Improves retention of knowledge by
linking learning to real-world experiences.

Commonly Used In: Medical and healthcare education (e.g., diagnosis, patient management, and ethical
dilemmas); Business and management studies (e.g., strategy, marketing, and leadership); Legal
education (e.g., analyzing court cases, legal principles, and ethics).
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(Case-Based Learning) CBL is particularly effective because it creates a more engaging and applied
learning experience that mirrors the complexity of real-world situations, helping students become better
problem-solvers and critical thinkers.

DOPS (Direct Observation of Procedural Skills) is an assessment tool used in medical and healthcare
education to evaluate a learner’s technical and procedural skills in real-time clinical settings. The
method involves an experienced clinician directly observing the learner as they perform a specific
clinical procedure, providing immediate feedback aimed at improving performance and competence.
Key Features of (Direct Observation of Procedural Skills) DOPS:

> Real-Time Observation: The learner is observed performing a procedure on a real patient or in
a simulated clinical setting. This observation allows the assessor to evaluate technical proficiency,
professionalism, and patient care during the procedure.

> Wide Range of Procedures: DOPS can be used to assess various procedural skills, such as taking
blood samples, inserting IV lines, suturing, conducting a physical exam, or performing more complex
surgical procedures, depending on the learner’s level.

> Structured and Specific: The assessment is structured around specific criteria relevant to the
procedure being observed. These criteria typically include technical ability, knowledge of the procedure,
communication with the patient, hygiene and safety measures, and professional behavior.

> Immediate Feedback: After the procedure, the assessor provides immediate feedback to the
learner, highlighting strengths and areas for improvement. This real-time feedback is crucial for helping
learners adjust and refine their technique.

> Formative and Summative: DOPS is often used for formative purposes, meaning the goal is to
help the learner improve through feedback and guidance. However, it can also be used in summative
assessments, contributing to formal evaluations of competency during training programs.

> Brief and Focused: DOPS assessments are typically short (10-20 minutes), focusing on a
specific skill or procedure. This allows for repeated assessments over time to track progress and
development.

> Assessor Role: The assessor (usually a more senior clinician, supervisor, or mentor) not only
observes the technical execution but also evaluates non-technical skills such as communication, patient
consent, and professionalism.

Steps in (Direct Observation of Procedural Skills) DOPS:

v Pre-procedure: The learner is briefed about the procedure they will perform. The assessor
ensures the learner understands the purpose of the procedure, patient consent, and safety protocols.
v Direct Observation: The assessor observes the learner performing the procedure. This

observation covers all aspects, from preparation and interaction with the patient to the execution of the
procedure itself.

v Assessment: The assessor uses a standardized form or checklist to evaluate the learner’s
performance. This typically includes areas such as: Technical skill and accuracy; Knowledge of the
procedure; Communication with the patient; Maintenance of a sterile field (where applicable); Time
management and efficiency.

Immediate Feedback: After the procedure, the assessor provides immediate feedback, discussing what
the learner did well and areas that need improvement. The learner may also reflect on their own
performance. Documentation: The observation and feedback are documented, and the learner may be
given a rating or score based on their performance. These records can be used to track progress over
time.

Benefits of (Direct Observation of Procedural Skills) DOPS: Provides real-time evaluation of practical
skills in a clinical setting; Encourages immediate feedback and reflection, helping learners improve
quickly; Enhances the learner’s confidence in performing clinical procedures; Allows for focused
learning on both technical and non-technical skills, such as communication and professionalism; Helps
track progress over time, identifying areas where further training or practice is needed. (Direct
Observation of Procedural Skills) DOPS is particularly useful because it provides structured, formative
assessment in a real-world context, allowing healthcare professionals to refine their skills and ensure
competency in performing clinical procedures safely and effectively.

Entrustable Professional Activities (EPAs) are a critical tool in modern, competency-based education
as they focus on real-world tasks and ensure that learners are truly prepared for independent practice
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before being entrusted with professional responsibilities. Entrustable Professional Activities (EPAs) are
specific, observable tasks or responsibilities that can be entrusted to a learner once they have
demonstrated the necessary competence to perform them independently. EPAs are widely used in
competency-based medical and healthcare education to assess a learner's readiness for practice. They
are designed to bridge the gap between theoretical knowledge and practical, real-world skills.

Key Features of Entrustable Professional Activities (EPAs):

v Units of Professional Practice: EPAs are real-world tasks or responsibilities that healthcare
professionals are expected to perform in their daily practice. Examples include taking a patient’s history,
prescribing medication, or managing a clinical team. Each EPA represents a key activity within a
profession.

v' Observable and Measurable: EPAs are concrete activities that can be directly observed and
measured. This allows supervisors or assessors to make objective judgments about a learner’s
competence based on their performance.

v Linked to Competency: While EPAs are the practical tasks, they are directly linked to underlying
competencies such as medical knowledge, communication skills, clinical reasoning, professionalism,
and patient care. Completing an EPA successfully indicates that the learner has integrated these
competencies.

v Trustworthiness: The concept of "entrustment" is central to EPAs. Learners must demonstrate that
they can perform the activity safely and independently before being entrusted with it. This means that
supervisors must feel confident that the learner can carry out the task without supervision in a variety
of situations.

v Gradual Entrustment: Learners move through different levels of entrustment, from needing close
supervision to performing the activity independently. EPAs recognize that learners develop competence
over time, and assessment is designed to track this progression.

v Context-Specific: EPAs are tailored to specific professions and contexts. The tasks that are
considered essential or "entrustable" for a physician, for example, may differ from those for a nurse,
dentist, or allied health professional.

Levels of Entrustment: Typically, Entrustable Professional Activities (EPAs) are assessed on a scale that
represents the degree of supervision a learner requires. Common levels include:

> Observation Only: The learner is not yet allowed to perform the task but can observe others
doing it.

> Direct Supervision: The learner can perform the task, but only with close supervision (e.g., a
senior clinician is in the room).

> Indirect Supervision: The learner can perform the task with a supervisor nearby but not in the
room, available for help if needed.

> Supervision at a Distance: The learner can perform the task without direct oversight but may
consult a supervisor when necessary.

> Independent Practice: The learner is fully entrusted to perform the task independently and can

supervise others.

Example Entrustable Professional Activities (EPAs) in Healthcare: For medical students, residents, or
other healthcare professionals, some common EPAs might include; Taking a comprehensive patient
history; Performing and interpreting a physical examination; Formulating a differential diagnosis;
Documenting and presenting clinical findings; Prescribing and managing medications; Collaborating
with an interprofessional healthcare team; Communicating with patients and their families.
Observational learning involves acquiring knowledge through demonstration, a crucial aspect in
healthcare where ensuring patient safety is fundamental. The development of motor skills is a
fundamental part of medical proficiency and must be taught and refined with great precision. Many
medical tasks are considered open-ended skills that require physicians to adapt to unpredictable and
constantly changing situations (e.g., tracheal intubation and surgical suturing). The process behind this
learning method is rooted in the mirror neuron system of the premotor cortex, which plays a role in
imitating actions observed in others. Observational learning depends on the active involvement of the
motor system and requires the implicit involvement of the observer for effective learning. In addition,
immediate feedback is believed to be effective not only during hands-on practice but also during
observation. There is evidence that combining observational learning with physical exercise may be

100



INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy

more beneficial than relying on physical exercise alone. Observational techniques are essential for
mastering complex medical procedures and promoting learning and skill development through practice-
based observation. Practicing motor skills is essential for improving performance in medical
procedures, and understanding the mechanisms underlying these movements plays an important role in
refining training programs. The approaches achieved using this method promote adaptability, optimize
motivation, and improve cognitive processing. In addition, skill acquisition is accelerated through
visual-spatial representation, creating vivid mental images in working memory.

Assessment of Entrustable Professional Activities (EPAs): Assessment of EPAs is based on direct
observation of the learner performing the activity. Supervisors use standardized checklists or rubrics to
evaluate performance and determine the level of supervision required. Feedback is a key component,
helping learners understand their strengths and areas for improvement.

Benefits of Entrustable Professional Activities (EPAs): Competency-Based: EPAs ensure that learners
are assessed based on their ability to perform real-world tasks, making the training process more
relevant to professional practice; Clear Progression: The entrustment model provides a clear, structured
path for learners as they develop their skills, from needing close supervision to independent practice;
Practical Application: EPAs focus on practical tasks that professionals need to master, bridging the gap
between theoretical learning and practical, clinical application. Personalized Learning: Learners receive
personalized feedback based on their performance, allowing them to focus on areas that need further
development; Patient Safety: The entrustment process ensures that learners are only entrusted with tasks
when they have demonstrated sufficient competence, helping to ensure patient safety. Commonly Used
In: Medical and healthcare education (e.g., residency and fellowship programs); Nursing education
(e.g., entrusting nurses with independent patient care responsibilities); Allied health professions (e.g.,
physical therapists, pharmacists, and other clinical roles).

The Mini-CEX (Mini Clinical Evaluation Exercise) is a structured, workplace-based assessment tool
used in medical education to evaluate a learner’s clinical skills in real-time clinical practice. It involves
direct observation of a trainee during a brief patient encounter, followed by immediate feedback from
an experienced clinician or supervisor. The Mini-CEX is designed to assess a variety of clinical
competencies, such as patient interaction, communication, clinical reasoning, and professionalism, in a
real-world context.

Key Features of (Mini Clinical Evaluation Exercise) Mini-CEX:

»  Direct Observation: A supervisor observes the trainee during a short clinical encounter with a real
patient (usually lasting around 10-20 minutes). The encounter may involve history-taking, physical
examination, diagnosis, patient counseling, or treatment planning.

»  Broad Skill Assessment: The Mini-CEX allows for the assessment of multiple clinical skills, such
as: History-taking: Gathering and interpreting patient history; Physical examination: Performing a
focused and effective clinical examination; Clinical reasoning: Formulating a differential diagnosis and
treatment plan; Communication: Interacting with patients, explaining diagnoses, and delivering clear
instructions; Professionalism: Demonstrating empathy, respect, and ethical behavior; Organizational
skills: Managing time effectively and ensuring smooth patient flow.

» Immediate Feedback: After the encounter, the supervisor provides immediate, structured feedback
to the learner, highlighting strengths and areas for improvement. This formative feedback is essential
for guiding the trainee’s development.

»  Short and Focused: The Mini-CEX is brief and focused on specific competencies or elements of
patient care, allowing for multiple assessments across a range of clinical scenarios over time.

» Formative and Summative Use: Although primarily formative (focused on improving skills
through feedback), the Mini-CEX can also be used summative to contribute to formal evaluations of a
trainee’s competency at various stages of their education.

» Standardized Evaluation: The supervisor completes a structured evaluation form, rating the
learner’s performance across several domains on a numerical scale (e.g., 1-9), where higher scores
reflect greater competence. Commonly assessed domains include clinical judgment, communication
skills, organization, and professionalism.

»  Frequent and Flexible: Mini-CEX assessments can be repeated frequently during clinical rotations
to capture the learner’s development over time. It is flexible, allowing assessments to take place in
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various clinical settings (inpatient, outpatient, emergency, etc.) and across different types of patient
cases.

Steps in (Mini Clinical Evaluation Exercise) Mini-CEX:
» Case Selection: A real patient case is chosen for the learner to engage with, either as part of routine
clinical practice or specifically for the assessment.
»  Observation: The supervisor observes the learner interacting with the patient, performing tasks
such as history-taking, physical examination, or patient counseling.
» Assessment: After the encounter, the supervisor completes the Mini-CEX evaluation form, rating
the learner in various skill areas. The ratings are typically on a scale (e.g., 1-9), with higher scores
indicating greater competency.
» Feedback: The supervisor provides immediate feedback, discussing the learner’s performance,
strengths, and areas for improvement. Feedback is specific, constructive, and designed to help the
learner grow in their clinical skills.
» Reflection and Action Plan: The learner reflects on the feedback and, with the help of the
supervisor, develops an action plan for further improvement. This may include targeted practice or
additional study in certain areas.

Domains Commonly Assessed in (Mini Clinical Evaluation Exercise) Mini-CEX:

» History-taking: Ability to gather relevant patient information.

» Physical examination: Skill in conducting a focused, effective exam.

»  Clinical judgment: Diagnostic reasoning, decision-making, and treatment planning.

»  Communication skills: Clarity and empathy in interacting with patients and their families.

»  Professionalism: Ethical behavior, respect, and rapport-building with patients.

» Time management: Efficient use of time and organization in patient care.

Benefits of (Mini Clinical Evaluation Exercise) Mini-CEX:

> Real-Time Assessment: Direct observation in a real clinical setting ensures that learners are
evaluated on their actual performance, not just theoretical knowledge.

> Personalized Feedback: Immediate, targeted feedback helps trainees focus on specific areas for
improvement.

> Frequent and Flexible: Multiple, brief assessments over time allow for tracking of progress and
improvement.

> Broad Assessment of Skills: Mini-CEX covers a wide range of essential clinical competencies,
ensuring comprehensive evaluation.

> Learner Development: The focus on formative feedback encourages continuous learning and
development.

Mini Clinical Evaluation Exercise Commonly Used In: Medical education: Particularly during clinical
rotations for medical students, interns, and residents; Nursing education: To assess practical nursing
skills in clinical settings. Allied health education: For clinical professions such as physiotherapy,
dentistry, and pharmacy. The Mini-CEX is a valuable tool for assessing and improving clinical
performance, helping learners develop the skills necessary for competent, patient-centered care.

The Objective Structured Clinical Examination (OSCE) is a widely used assessment method in medical,
nursing, and allied health education to evaluate a learner’s clinical competence in a structured and
standardized way. The OSCE assesses a range of clinical skills, including history-taking, physical
examination, clinical reasoning, communication, and professionalism, in a controlled, simulated clinical
environment.

Key Features of Objective Structured Clinical Examination (OSCE):

»  Structured Stations: The OSCE consists of multiple stations (typically 10-20), each focusing on a
different clinical task or scenario. Each station is designed to assess specific skills, such as diagnosing
a patient, performing a physical exam, interpreting test results, or counseling a patient.

»  Standardized Patients: Many OSCEs use trained actors or simulated patients to portray clinical
scenarios, ensuring standardization. These standardized patients follow a script, making the assessment
consistent for all learners.

»  Time-Limited: Each station is time-limited, typically lasting 5 to 10 minutes, and learners must
complete the task within that time frame. This tests not only clinical competence but also time
management and the ability to think on one's feet.
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»  Objective Scoring: Each station has clear objectives and a standardized checklist or rubric that the
examiner uses to evaluate the learner's performance. The scoring system ensures that the assessment is
objective and minimizes bias. Skills such as technical proficiency, communication, and clinical
reasoning are scored based on the checklist.

» Simulated Real-Life Scenarios: The stations are designed to reflect realistic clinical challenges that
healthcare professionals face in practice. This allows learners to demonstrate how they apply theoretical
knowledge in practical, patient-centered situations.

» Holistic Assessment: The Objective Structured Clinical Examination (OSCE) assesses a broad
range of skills, including: Clinical knowledge: The ability to diagnose and manage clinical conditions;
Technical skills: Proficiency in performing specific procedures (e.g., suturing, administering
injections); Communication: Effective interaction with patients, explaining diagnoses, and delivering
treatment plans; Professionalism: Demonstrating empathy, ethical conduct, and respect for patients;
Clinical reasoning: Formulating differential diagnoses and decision-making based on clinical data.

» Formative and Summative Use: Objective Structured Clinical Examination (OSCEs) can be used
for both formative (developmental) and summative (final) assessments. Formative OSCEs help learners
identify areas for improvement, while summative OSCEs evaluate competence at the end of a course
or training program.

Objective Structured Clinical Examination (OSCE) Format: Pre-Set Stations: Learners rotate through a
series of stations, each with a different task. Tasks may include history-taking, performing a physical
examination, counseling a patient, interpreting diagnostic tests, or demonstrating technical procedures;
Simulated Clinical Scenarios: Each station simulates a specific scenario, such as diagnosing a patient
with chest pain, performing a neurological exam, or counseling a patient on smoking cessation;
Checklists and Rubrics: Each station has an examiner (usually a clinician or educator) who observes
the learner’s performance and scores them based on a structured checklist. These checklists outline
specific actions or steps the learner must perform to demonstrate competence; Immediate Feedback: In
some OSCEs, particularly formative ones, learners receive immediate feedback after completing each
station. This feedback helps them understand their strengths and areas for improvement.

Commonly Assessed Skills in Objective Structured Clinical Examination (OSCE):

> History-taking: Gathering relevant information from the patient about their symptoms and
medical history.

> Physical examination: Performing appropriate clinical exams based on the patient’s presenting
Symptoms.

> Diagnosis and treatment planning: Developing a differential diagnosis and formulating a
management plan.

> Communication: Effectively explaining diagnoses, treatment options, and procedures to
patients in an understandable and empathetic manner.

> Procedural skills: Demonstrating technical skills like suturing, inserting IVs, or performing
CPR.

> Ethics and professionalism: Showing respect, empathy, and appropriate professional behavior

during patient interactions.

Benefits of Objective Structured Clinical Examination (OSCE): Standardized Assessment: The
structured format and standardized patients ensure that all learners are assessed in a consistent, objective
way; Comprehensive Skill Evaluation: OSCEs assess not only knowledge but also practical, technical,
and interpersonal skills, giving a holistic view of a learner’s clinical competence; Realistic Scenarios:
Simulating real-world clinical tasks helps prepare learners for actual clinical practice; Immediate
Feedback and Reflection: In some OSCEs, learners receive immediate feedback, which promotes
reflection and targeted learning.

Objective Structured Clinical Examination Commonly Used In: Medical education: OSCEs are often
used in medical schools, residency programs, and for board certification exams; Nursing education:
Nursing students are assessed on practical skills, such as patient care and clinical decision-making;
Allied health professions: OSCEs are also used in other healthcare fields like dentistry, pharmacy,
physiotherapy, and paramedicine.

Objective Structured Clinical Examination (OSCE) Strengths: Objectivity: The use of checklists and
standardized patients ensures objective, unbiased assessment; Practical focus: The OSCE assesses the
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application of knowledge in real-life scenarios, ensuring learners are practice-ready; Flexible: OSCEs
can be adapted to assess a wide variety of clinical skills across different disciplines; The Objective
Structured Clinical Examination (OSCE) is a powerful tool in healthcare education, as it effectively
evaluates not just what learners know, but how well they can apply their knowledge and skills in real-
world clinical situations.

The Objectively Structured Practical Exam (OSPE) is an assessment tool similar to the OSCE but is
primarily used in laboratory-based, practical, or pre-clinical subjects, particularly in medical, dental,
pharmacy, and allied health education. While OSCE focuses on clinical skills in patient care, the OSPE
is designed to evaluate technical and practical skills in a more controlled, often laboratory-like
environment.

Key Features of Objective Structured Clinical Examination (OSPE):

> Multiple Stations: Like the OSCE, the OSPE consists of a series of timed stations (usually 5-
15 stations). Each station is designed to test a specific skill or set of skills in a practical setting, such as
identifying anatomical structures, performing a laboratory experiment, or interpreting medical data.

> Objective and Structured: Each station is highly structured with a clear set of tasks or problems
that the learner must complete. A standardized checklist or rubric is used to ensure objective assessment,
reducing subjectivity and bias.

> Hands-On Skills: The focus of the OSPE is on assessing practical, technical skills, often in a
laboratory or simulated clinical setting. These skills could include: Specimen identification (e.g.,
identifying anatomical specimens or cells under a microscope); Measurement tasks (e.g., blood
pressure, or spirometry); Instrument handling (e.g., proper use of a centrifuge or microscope); Data
interpretation (e.g., analyzing lab results or physiological readings); Procedure demonstrations (e.g.,
suturing on a model, IV insertion on a mannequin).

> Non-Clinical Focus: Objective Structured Clinical Examination (OSPEs) are generally used for
evaluating pre-clinical or non-patient care skills, such as laboratory techniques, anatomy, physiology,
pharmacology, or biochemistry, in contrast to OSCEs, which focus more on patient interaction and
clinical care.

> Rotation through Stations: Learners rotate through different stations, each focused on a specific
task. Some stations may involve hands-on procedures, while others may require the interpretation of
data or answering questions about a practical task. Each station typically lasts around 5—10 minutes.

> Checklist-Based Evaluation: Examiners use a predefined checklist at each station to assess the
learner’s performance objectively. The checklist typically includes specific actions or outcomes that the
learner must demonstrate to score points.

> No Patient Interaction: Unlike the OSCE, which often involves direct interaction with
standardized patients or actors, the OSPE is more focused on technical and laboratory skills. However,
some stations may include theoretical questions or decision-making based on practical tasks.

OSPE Format:

v Pre-Set Stations: Learners are presented with different tasks at each station. These tasks may
include performing a laboratory technique, identifying anatomical features, or analyzing experimental
data.

v Rotation: Learners rotate through the stations in a timed manner. The format allows for the
assessment of a broad range of practical skills in a relatively short period.
v Assessment: At each station, the learner’s performance is evaluated using a standardized

checklist or rating scale. The assessment may include: Correctness of procedures; Accuracy of data
interpretation; Proper use of instruments or equipment; Ability to identify anatomical structures or lab
specimens; Time management and efficiency in completing the tasks.

v Immediate Feedback: While not always standard, some OSPEs may include formative feedback
after completion, helping learners understand areas for improvement.

Domains Commonly Assessed in Objective Structured Clinical Examination (OSPE):

v Practical skills: Performing technical procedures in a lab environment (e.g., preparing slides,
using diagnostic tools, dissection, etc.).

v Instrument handling: Proper and safe use of laboratory or clinical instruments (e.g., microscope,
sphygmomanometer).
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v Knowledge application: Applying theoretical knowledge to practical tasks, such as interpreting
lab results or understanding physiological data.

v Problem-solving and decision-making: Ability to solve practical problems and make informed
decisions during hands-on tasks.

v Time management: Completing tasks efficiently within the time allocated at each station.
Benefits of Objective Structured Clinical Examination (OSPE): Objective Assessment: The use of
standardized checklists makes the assessment objective, reducing examiner bias; Wide Range of Skills:
The OSPE can assess a broad range of technical and practical skills, from basic lab techniques to more
complex decision-making tasks; Hands-On Focus: The exam emphasizes practical, hands-on
experience, ensuring that learners are competent in technical procedures required for their field;
Controlled Environment: The practical, non-clinical setting allows for a more controlled and focused
assessment of technical skills; Fair and Standardized: Since all learners perform the same tasks under
the same conditions, the OSPE ensures fairness and consistency in assessment.

Differences Between OSPE and OSCE: Focus: OSPE is focused on assessing technical and practical
skills in pre-clinical settings, such as laboratories or simulation environments, while OSCE evaluates
clinical skills such as patient interaction and communication; Setting: OSPE is typically conducted in
labs or controlled environments without patient interaction, whereas OSCEs often involve real or
standardized patients; Skills Assessed: OSPE assesses skills like instrument use, data interpretation, and
technical procedures, while OSCE evaluates broader clinical skills like history-taking, diagnosis, and
patient counseling.

Objective Structured Clinical Examination (OSPE) Commonly Used In: Medical education:
Particularly in pre-clinical subjects like anatomy, physiology, biochemistry, and pharmacology; Nursing
education: To assess nursing skills such as specimen collection, medication administration, or
monitoring vital signs; Allied health education: For fields like dentistry, pharmacy, and laboratory
sciences, where technical proficiency is critical; The OSPE is a versatile and valuable tool in healthcare
education for assessing practical skills in a standardized, objective way, ensuring learners are well-
prepared for their technical responsibilities in clinical practice.

Workplace-Based Assessment (WPBA) refers to a range of assessment methods used to evaluate a
learner's performance and competence in the actual workplace or clinical environment. Unlike
traditional exams, which assess knowledge in a theoretical setting, WPBA assesses how a learner
applies their knowledge and skills in real-time practice, making it an important tool in competency-
based education, especially in healthcare and other professional fields.

Key Features of Workplace-Based Assessment (WPBA):

> Real-World Setting: WPBA occurs in the workplace, meaning the learner is assessed during
their routine duties or tasks in a clinical, laboratory, or professional environment. This allows for the
evaluation of practical, hands-on skills.

> Continuous Assessment: WPBA is typically conducted over a period of time, allowing for the
observation and assessment of a learner's performance across various tasks and situations. This provides
a more comprehensive and realistic understanding of their abilities.

> Formative and Summative Use: WPBA can be used both for formative purposes (providing
feedback to support development) and summative purposes (assessing overall competency for
certification or advancement).

> Multisource Feedback: In WPBA, feedback may come from a variety of sources, including
supervisors, peers, patients, and even the learners themselves (through self-assessment). This allows for
a 360-degree view of the learner’s performance.

> Competency-Based: WPBA is aligned with specific competencies required for professional
practice. These competencies can include clinical reasoning, technical skills, communication,
professionalism, and teamwork.

> Direct Observation: Learners are observed directly by supervisors or colleagues while
performing their regular duties. The assessment is based on real-time observation rather than simulated
tasks.

Common Workplace-Based Assessment (WPBA) Methods:

1. Mini-CEX (Mini Clinical Evaluation Exercise):

v A short, structured observation of a clinical encounter between a learner and a patient.
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Evaluates history-taking, physical examination, clinical reasoning, and communication.
Immediate feedback is provided to the learner.
DOPS (Direct Observation of Procedural Skills):
Focuses on the observation of the learner performing specific clinical procedures.
Assesses technical skills, patient safety, and procedural competence.
Feedback is given immediately after the procedure.
CBD (Case-Based Discussion):
An in-depth discussion between the learner and a supervisor about a real patient case.
Evaluates clinical reasoning, decision-making, and knowledge application.
Allows the learner to reflect on their thought process and learn from the feedback.
Multisource Feedback (MSF):
Also known as 360-degree feedback, it gathers assessments from multiple individuals who
teract with the learner, including colleagues, patients, and supervisors.
Evaluates teamwork, communication, professionalism, and interpersonal skills.
Portfolio:
A collection of evidence gathered over time, including reflective writing, case logs, and
ocumented feedback from supervisors.
Allows for assessment of learning progress and personal development over a period.
Patient Satisfaction Surveys:
Involves gathering feedback from patients regarding the learner’s interaction, communication,
and professionalism during consultations or procedures.
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7. Entrustable Professional Activities (EPAs):

v Assesses whether a learner can be entrusted to perform specific professional tasks
independently.

v Directly evaluates practical competence in real-world tasks.

Domains Assessed by WPBA:

v Clinical competence: Clinical reasoning, diagnosis, treatment planning, and procedural skills.
v Professionalism: Ethical behavior, responsibility, and respect for patients and colleagues.

v Communication skills: Interpersonal interactions with patients, families, and healthcare teams.
v Teamwork: Collaboration with peers and other healthcare professionals.

v Time management and organizational skills: Efficiently managing tasks and prioritizing patient
care.

v Patient-centered care: Demonstrating empathy, respect, and understanding of patient needs and
preferences.

Benefits of Workplace-Based Assessment (WPBA):

v Real-World Relevance: Since WPBA is conducted in actual workplace settings, it offers a more

accurate assessment of a learner’s readiness for professional practice than theoretical or simulation-
based assessments.

v Holistic Assessment: WPBA evaluates a range of competencies, including clinical,
interpersonal, and professional skills, providing a comprehensive view of the learner's abilities.

v Personalized Feedback: WPBA includes regular, personalized feedback that helps learners
identify areas for improvement and track their progress over time.

v Encourages Reflection: Many WPBA methods, such as case-based discussions and portfolios,
encourage self-assessment and reflection, helping learners develop critical thinking and lifelong
learning skills.

v Supports Professional Development: By identifying strengths and weaknesses, WPBA helps
learners create targeted learning plans to develop the skills they need for future practice.

v Flexible: WPBA can be adapted to different specialties, professional roles, and clinical settings,
making it a versatile assessment method.

Challenges of Workplace-Based Assessment (WPBA):

> Consistency: Since WPBA is conducted in real-world settings, variability in patient cases, work
environments, and assessors can affect the consistency of the assessment.
> Time-Intensive: Supervisors need to invest time in observing, assessing, and providing

feedback, which can be a challenge in busy clinical settings.
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> Subjectivity: Although WPBA uses structured checklists, there is still some subjectivity in the
evaluation process, especially in areas like communication and professionalism.

Commonly Used In:

> Medical education: For assessing students, interns, and residents in clinical settings.

> Nursing education: To evaluate clinical competence and practical nursing skills.

> Allied health professions: Used in fields like physiotherapy, pharmacy, and radiography to
assess professional skills.

> Other professional fields: WPBA is also used in professions such as law and education, where
practical skills and professional behaviors are essential.

Workplace-Based Assessment (WPBA) is a powerful tool for evaluating learners’ real-world
performance in professional settings. By focusing on practical skills and providing continuous feedback,
WPBA ensures that learners are competent and ready for independent practice, making it an essential
part of competency-based education and professional development.

The flipped classroom is an instructional approach that reverses the traditional teaching model. In a
flipped classroom, students first engage with new content outside of class, typically through video
lectures, readings, or other digital resources, and then use class time for interactive, hands-on activities,
problem-solving, or discussions with peers and instructors.

Key Features of the Flipped Classroom Model:

1. Pre-Class Learning:

> Content Delivery: New material is introduced outside the classroom. This might involve
watching pre-recorded video lectures, reading articles, reviewing case studies, or completing interactive
online modules.

> Self-Paced: Students can go through the material at their own pace, pausing and rewatching
sections if needed, which accommodates different learning styles and speeds.

2. In-Class Application:

> Active Learning: Classroom time is devoted to applying the knowledge gained through pre-

class materials. Activities might include group discussions, problem-solving exercises, collaborative
projects, debates, or lab work.
> Instructor Facilitation: Instead of delivering a lecture, the teacher acts as a facilitator or coach,
guiding students as they work through problems or engage in discussions, addressing misconceptions,
and providing individualized support.
3. Student-Centered Learning:
v The flipped classroom emphasizes active participation and engagement from students. Since
they have already encountered the content outside of class, they are expected to come prepared to
engage deeply with the material during class time.

This approach shifts the focus from passive learning (listening to a lecture) to active learning,
where students take ownership of their learning process.
Benefits of the Flipped Classroom:
»  Deeper Understanding: By using class time for interactive and problem-solving activities, students
can develop a deeper understanding of the material through practice and discussion rather than just
memorization.
» Increased Engagement: The flipped classroom model promotes active participation and interaction
with peers and instructors, which can increase student engagement and motivation to learn.
»  Personalized Learning: Instructors have more time during class to provide individualized help to
students, addressing specific questions or challenges, and supporting students at different levels of
understanding.
» Flexible Learning Pace: Since students can access pre-class materials at their own pace, those who
need more time to grasp complex concepts can revisit the content, while faster learners can move ahead.
» Better Use of Class Time: Instead of spending valuable class time delivering content, instructors
can focus on higher-order learning activities like applying, analyzing, and evaluating information.
» Improved Collaboration: In-class activities often involve collaboration and teamwork, helping
students develop important communication and teamwork skills while learning from their peers.
Challenges of the Flipped Classroom:
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»  Preparation Time: Creating high-quality pre-class materials, such as video lectures or interactive
resources, can be time-consuming for instructors.

»  Student Accountability: Success in a flipped classroom relies on students coming to class prepared.
If students don't engage with the pre-class materials, they may struggle during in-class activities.

» Access to Technology: Students need reliable access to technology (such as computers, internet
access, or multimedia tools) to complete pre-class assignments, which can be a barrier for some learners.
» Adaptation: Both students and teachers may need time to adjust to the flipped model, especially if
they are used to traditional lectures. Some students might prefer face-to-face lectures, and teachers need
to be comfortable with facilitating active learning sessions.

Flipped Classroom in Healthcare and Professional Education:

In medical and professional education, the flipped classroom has gained popularity as a method for
enhancing clinical training and hands-on learning:

»  Pre-Class Work: Learners might review video lectures on clinical cases, medical procedures, or
theoretical content before class.

» In-Class Application: Classroom time can then be dedicated to applying the material through case-
based discussions, simulation exercises, or role-playing scenarios, helping learners practice decision-
making and problem-solving in real-world contexts.

The flipped classroom is an innovative teaching model that shifts the focus from passive lecture-based
learning to active, student-centered engagement. By delivering content outside of class and using class
time for deeper application, the flipped classroom helps learners develop critical thinking, collaboration,
and problem-solving skills while fostering a more personalized learning experience.

The flipped classroom is a modern, transformative learning strategy that integrates blended learning
with digital or physical learning resources outside of the traditional classroom. Students receive pre-
recorded lessons as preparatory assignments, shifting the focus from teacher-led learning to self-
directed learning. Classroom activities focus on collaborative problem solving by having students work
in small groups to analyze medical cases, encouraging a team approach and improving long-term
knowledge retention. This method also encourages peer interaction and allows students to fill
knowledge gaps while assessing individual differences and learning style strengths. Assigned tasks.
Research shows that this approach outperforms traditional classrooms when it comes to increasing
student awareness, critical thinking, learning outcomes, and motivation. Thanks to multimedia tools,
students benefit from unlimited access to educational content, thus promoting interactive and
independent learning. This model allows students to evaluate their progress, identify areas for
improvement, and use constructive feedback from peers and instructors to ensure continuous
improvement in their learning processes.

Peer-assisted learning (PAL) involves expanding knowledge and skills through mutual support from
peers. This collaborative, non-professional approach to learning consists of a group of motivated
individuals who support each other throughout the learning process. Participants, both teachers and
students, usually have the same educational background. This method is implemented by selecting
students who have adequate skills in teaching medical concepts. It promotes the development of skills
that not only enhance learning but also contribute to medical practice. PAL is a broad framework that
strengthens the link between practical experience and a collaborative learning environment. Peer-
assisted learning (PAL) benefits both the teacher and the student by improving their understanding and
knowledge. Tutors gain benefits such as improved communication skills and a deeper understanding of
the subject matter. The process of preparing lessons during tutoring and providing feedback to peers
promotes the cognitive and non-cognitive development of tutors. Additionally, this approach has been
shown to have a positive impact on student performance, leading to better exam results and overall
success.

Social media acts as a hub for the digital web where users form online communities to engage in
meaningful discussions. These communities play a vital role in sharing information, ideas, and a variety
of content. Popular platforms such as Twitter, Facebook, YouTube, and blogs are just a few of the many
options used for this purpose. In modern medicine, social media has become an integral part of
professional communities, medical institutions, and support groups. As the need to advance education
increases, integrating social media into modern educational systems is becoming essential. Social media
platforms complement traditional teaching methods and support distance learning initiatives. Students
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and learners of all levels often turn to the Internet to learn about diseases, treatments, and physiological
concepts. Additionally, organizations have realized the value of promoting blogs or live tweets during
medical conferences, allowing content to reach a much wider audience than just those who attend in
person. Advances in computer technology have had a major impact on medical education, especially
through the electronic sharing of video content. The wide availability of online educational resources is
essential for medical education. These tools support hands-on clinical skill acquisition, visual
demonstration of anatomical dissections, and asynchronous learning through recorded lectures.
Resources range from home study videos to professional content created by healthcare organizations
and physicians, providing comprehensive content for personal and professional development.

A simulation is an artificial recreation of the real world that aims to achieve educational objectives
through hands-on, experience-based learning. The basic idea of simulation-based learning (SBL) is to
use simulated tools and scenarios to replicate authentic clinical situations. Although simulation is a
relatively new phenomenon in medical education, it has long been used in other high-risk fields such
as aviation. Medical simulation allows students to develop clinical skills through rigorous practice, a
departure from traditional hands-on training. It offers an alternative to using real patients and real-time
clinical scenarios, overcomes challenges such as limited access to clinical environments, and can be
effectively integrated into pre-clinical training. One of the most important benefits is giving trainees the
freedom to repeatedly make and correct mistakes without compromising patient safety. Virtual reality
(VR) can further enhance SBL by improving learning outcomes and increasing confidence in patient
care. A cutting-edge technological innovation, virtual reality bridges the gap between theoretical
knowledge and practical application by immersing students in a realistic yet controlled environment.
The level of complexity, realism and interactivity of virtual reality systems can vary greatly, allowing
users to dynamically participate in simulated scenarios. For example, haptic feedback simulates
resistance when handling tools, making the exercise more realistic. This technology is often used to
train residents in laparoscopic and endoscopic procedures, helping them improve their skills in a safe,
controlled environment.

Problem-based learning (PBL) is an innovative pedagogical approach that integrates various learning
principles to solve a clinical problem. Its main objective is to improve the quality of educational
outcomes through collaborative, independent, integrated, and in-depth learning. A key characteristic of
PBL is the “problem-first” approach, in which students approach a problem without having received
any prior formal training on the topic. PBL is typically taught in small groups where the teacher acts as
a facilitator rather than a direct instructor. These courses are divided into different phases, each focusing
on a specific problem and including periods of independent study to research and gather information.
This structure encourages students to actively participate in building a solid foundation for independent
learning. In PBL, medical students develop their understanding and interpretation of information
collaboratively through social interaction, replacing passive consumption of projected content. PBL is
considered an effective method for developing advanced cognitive skills in a group setting. By working
on clinical cases, students improve their ability to apply their knowledge and develop their diagnostic
reasoning skills. This method not only improves clinical reasoning, but also promotes effective time
management and long-term knowledge retention. These skills are essential to tomorrow's medical
practice, especially in a field where continuing education is essential to keep pace with the rapid growth
of medical information and technological advances.

Case-based learning (CBL) is an educational strategy that integrates clinical cases with traditional
teaching methods to improve student engagement and understanding. By incorporating real-world
scenarios, (CBL) eliminates the motivational gaps often found in lectures. Students receive
comprehensive patient information, including medical history, symptoms, clinical findings, and
laboratory results. Through collaboration and interaction with peers, learners assess the situation,
develop a diagnostic approach, and recommend appropriate management plans. The primary purpose
of Case-based learning (CBL) is to foster the critical thinking and analytical skills necessary for clinical
practice. Case-based learning (CBL) bridges the gap between theoretical knowledge and practical
application through inquiry-based learning methods. Students work in small groups and solve clinical
situations that mimic real-world medical situations. These teams work together to analyze the case,
develop differential diagnoses, define treatment strategies, and consider next steps. Case-based learning
(CBL) is particularly effective in addressing in-depth topics with clearly defined learning objectives
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and promotes improved clinical knowledge, teamwork, practical skills and evidence-based decision
making.

Evidence-based medicine (EBM) teaches students the fundamental skills of interpreting, analyzing, and
evaluating medical research. It involves five main steps: a) transforming uncertain information into a
specific, researchable question, b) identifying the most relevant evidence, c) thoroughly evaluating the
evidence for accuracy and reliability, d) integrating the results into clinical practice, and e) evaluating
the results for effectiveness. Evidence-based medicine (EBM) promotes continuous learning and
systematic thinking, which enables the careful application of the latest medical knowledge to patient
care decisions. Although Evidence-based medicine (EBM) is opposed to balancing experiential
objectivity and subjective experience, its early incorporation into medical education has significantly
changed the cognitive approach of medical graduates. These students acquire better analytical and
decision-making skills, leading to greater competence. Integrating EBM into traditional medical
education improves research acumen, practical application, perspective, and long-term use of evidence-
based strategies. Compared to blending (EBM) with traditional methods, modern approaches to
education adopt a more comprehensive model that encourages creativity and adaptability. This shift
encourages advanced critical thinking and reasoning, and contributes to a better understanding of
disease mechanisms and patient care.

Bedside teaching is a traditional educational approach commonly used in medical and
healthcare training. It involves direct teaching and learning that occurs at the patient's bedside, allowing
students or trainees to engage with real patients and clinical scenarios in a practical environment. This
method emphasizes experiential learning, patient interaction, and the application of theoretical
knowledge in real-world situations.

Key Features of Bedside Teaching:

> Real-World Context: Bedside teaching takes place in clinical settings, such as hospitals or
clinics, where learners interact with patients and healthcare professionals. This real-world context
enhances the relevance of the education.

> Patient-Centered Learning: The method focuses on actual patient cases, allowing students to
observe, assess, and discuss the patient's condition, diagnosis, and treatment options. This patient-
centered approach promotes empathy and understanding of patient needs.

> Interactive Learning: Bedside teaching encourages active participation from learners. They may
be involved in taking patient histories, performing physical examinations, discussing clinical findings,
and formulating management plans in collaboration with supervisors.

> Direct Observation: Instructors or experienced clinicians observe and guide students during
their interactions with patients, providing immediate feedback on clinical skills, communication, and
professionalism.

> Integration of Theory and Practice: Learners can connect theoretical knowledge with clinical
practice by discussing the rationale behind diagnoses and treatment plans while engaging with real
patients.

Benefits of Bedside Teaching:

> Enhanced Clinical Skills: Direct interaction with patients helps learners develop essential
clinical skills, such as history-taking, physical examination, and diagnostic reasoning.

> Improved Patient Communication: Engaging with patients in real-time helps students practice
and refine their communication skills, building rapport and empathy.

> Immediate Feedback: Instructors can provide real-time feedback on students' performance,
allowing for immediate reflection and improvement in clinical practice.

> Holistic Understanding: Learners gain a better understanding of patient care by seeing the entire
patient experience, including diagnosis, treatment, and emotional aspects.

> Development of Critical Thinking: Engaging with complex cases fosters critical thinking and
decision-making skills, as students must analyze and evaluate information in a dynamic environment.
Challenges of Bedside Teaching:

v Time Constraints: Clinical environments can be busy, making it challenging to find adequate
time for teaching without interrupting patient care.
v Variability in Learning Opportunities: The availability of interesting cases or diverse patients

may vary, impacting the learning experience. Not all patients may present typical or educational cases.
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v Potential for Patient Anxiety: Some patients may feel uncomfortable with medical students or
trainees present during their care, which can affect the teaching experience.
v Need for Skilled Instructors: Effective bedside teaching requires instructors who are skilled in

both clinical practice and teaching methodologies. Not all clinicians may have training in educational
techniques.

v Assessment Difficulties: Evaluating student performance during bedside teaching can be
subjective and challenging to standardize.

Best Practices for Effective Bedside Teaching:

> Preparation: Instructors should prepare before bedside teaching sessions by reviewing relevant
patient cases, understanding the clinical background, and identifying key teaching points.

> Patient Consent: Always ensure that patients are comfortable with having learners present
during their care and obtain their consent.

> Engagement: Encourage active participation from learners by asking questions and fostering
discussions about clinical findings and management plans.

> Feedback: Provide immediate and constructive feedback to help learners improve their skills
and understanding.

> Reflective Practice: Encourage learners to reflect on their experiences after the bedside teaching

sessions to reinforce learning and promote self-assessment.

Bedside teaching is a valuable method in medical and healthcare education, providing learners with the
opportunity to apply their knowledge and develop essential clinical skills in a real-world context. By
emphasizing patient interaction, active learning, and immediate feedback, bedside teaching fosters a
deeper understanding of patient care and prepares students for their future roles as healthcare
professionals.

Education is an ongoing process and it is important to recognize that students have different approaches
to learning. Several innovative learning strategies in medical education include case-based learning
(CBL), evidence-based medicine (EBM), problem-based learning (PBL), simulation-based learning
(SBL), digital education, peer-assisted learning (PAL). Experiential learning, flipped classrooms and
collaborative learning. These non-traditional, student-centered learning methods expand students’
perspectives through innovative methods of meaningful knowledge development while enhancing
professional competencies through the development of skills, experiences, and leadership in the medical
field. Thus, medical education must remain adaptable to effectively and appropriately integrate and
apply interdisciplinary educational strategies from the core preclinical stages.

The adoption of modern teaching and learning methods in medical education has emerged as a key
focus for higher education institutions globally. These methods aim to address the increasing
complexity of healthcare systems, advances in medical science, and the need for well-rounded
healthcare professionals capable of meeting diverse patient needs. The integration of innovative
educational strategies, such as problem-based learning (PBL), simulation-based training, and digital
learning platforms, reflects a paradigm shift from traditional rote learning to a more dynamic, learner-
centered approach.

One of the critical aspects of this transformation is the emphasis on active learning. Methods like flipped
classrooms and case-based discussions encourage students to engage deeply with the material,
promoting critical thinking and application of knowledge in real-world scenarios. Similarly, simulation-
based training has proven invaluable for honing clinical skills in a controlled, risk-free environment,
ensuring students are better prepared for real-life challenges.

Technology also plays a pivotal role in modernizing medical education. Virtual reality (VR), augmented
reality (AR), and artificial intelligence (Al) are being used to enhance visualization, diagnosis training,
and personalized learning pathways. These tools provide students with immersive experiences and
instant feedback, fostering a deeper understanding of complex concepts.

Moreover, the global shift toward competency-based education reflects a commitment to outcome-
driven learning. This approach prioritizes the development of specific skills and competencies essential
for healthcare practice, moving beyond time-based training to focus on mastery and proficiency.
Collaborative learning, interdisciplinary education, and integration of soft skills like communication,
empathy, and teamwork further enrich the learning process.

111



INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy

However, the implementation of these modern methods is not without challenges. Variations in
institutional resources, faculty training, and technological infrastructure can create disparities in the
quality of education offered. Additionally, balancing traditional foundational knowledge with
innovative methods requires careful curriculum design and ongoing evaluation to ensure educational
effectiveness. The Execution of modern teaching and learning strategies in medical education is a global
necessity driven by the evolving demands of healthcare. These methods not only enhance knowledge
acquisition but also prepare students to become adaptive, competent, and compassionate medical
professionals. The ongoing refinement of these approaches will be crucial in meeting the future needs
of healthcare systems worldwide.

The manifestation of modern teaching and learning methods in higher education institutions,
particularly in medical educational study programs, reflects a global trend toward enhancing the quality
of medical education. By embracing student-centered approaches, integrating technology, and
emphasizing competency-based education, medical faculties (medical schools) can better prepare future
healthcare professionals for the complexities of modern healthcare delivery. However, overcoming
challenges related to resistance to change, resource constraints, and assessment validity is crucial for
the successful implementation of these innovative teaching methodologies.

The global landscape of medical education is undergoing transformative changes through the adoption
of modern teaching and learning methodologies. These innovations, ranging from technology-enhanced
learning tools to competency-based education and interdisciplinary approaches, are reshaping how
future medical professionals are trained. The integration of evidence-based teaching strategies ensures
that students not only acquire theoretical knowledge but also develop critical thinking, problem-solving,
and clinical skills essential for addressing complex healthcare challenges.

This discussion underscores the importance of aligning teaching methods with contemporary medical
practices, leveraging global best practices, and fostering adaptive learning environments. Collaboration
among higher education institutions worldwide is vital to share insights, refine pedagogical approaches,
and ensure the equitable delivery of high-quality education across diverse contexts.

As the medical education field continues to evolve, the emphasis must remain on nurturing
professionals who are ethically grounded, culturally competent, and capable of leading healthcare
advancements in a rapidly changing world. By embracing these modern methodologies, medical
education institutions can cultivate a future-ready workforce, bridging the gap between academic
preparation and practical excellence in the global healthcare arena.

Key issues in modern teaching and learning methods and student-centered learning: One of the primary
facets of contemporary medical education is the shift toward student-centered learning. This approach
places learners at the forefront of the educational process, encouraging active participation,
collaboration, and self-directed learning. Techniques such as problem-based learning (PBL), team-
based learning (TBL), and flipped classrooms are increasingly utilized to promote engagement and
critical thinking among medical students. Modern learning methods such as case-based learning (CBL),
evidence-based medicine (EBM), problem-based learning (PBL), simulation-based learning (SBL), e-
learning, peer-assisted learning (PAL), observation learning, flipped classroom models, and team-based
learning (TBL) meet diverse learning needs. These approaches address individual learning preferences
and enable students to expand their critical thinking, clinical reasoning, and time management skills
while deepening their professional knowledge. Early integration of these methods promotes competence
and leadership and prepares students for a seamless transition into clinical practice. The study highlights
the importance and challenges of adopting modern learning strategies. As technology advances and
medical information becomes more complex, students must acquire innovative skills through
interprofessional and multidisciplinary education. To meet these needs, medical curricula must be
adaptable and incorporate contemporary teaching methods, striking a balance between traditional
teaching and modern educational practices.

Knowledge acquisition is a holistic, dynamic, consciously directed, and deeply personal process that
involves the interpretation of personal information and experiences. This idea implies that people have
an innate tendency to learn when they are in a supportive and motivating environment, and that the
learning experience is deeply personal. So, a motivated student is a constant seeker of knowledge, and
vice versa. The desire to learn and the desire to understand are innate traits shaped by a person's self-
perception, desires, and expectations. Lifelong learning is also a fundamental human ability that is
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fostered by recognizing our unique learning patterns. Therefore, it is important to encourage
independent learning strategies because these are the most sustainable and ambitious. These strategies
should align with the responsibilities and priorities that students consider important. Teachers should
clearly communicate educational goals and explain how specific activities will help students achieve
their goals. Teachers must also understand the individual needs of each student and design activities
that meet those needs while emphasizing motivation. Creating a motivating environment can include
building social connections (e.g., friendships), meeting expectations, achieving professional growth,
and receiving intellectual rewards. The best educational experiences are self-paced, interactive
experiences that encourage student engagement, sharing of ideas, and active participation in
discussions.

In the past, traditional lectures were the cornerstone of learning during the preclinical years. These
regular lectures were the main means of imparting knowledge to students. However, this passive
learning model has been heavily criticized, leading to the introduction of innovative teaching strategies.
Traditional lectures often lack interactive elements and are not dynamic learning tools, which limits
students’ ability to deepen their understanding through collaboration. Students are increasingly reluctant
to participate in academic activities outside the classroom. Modern teaching methods, on the other hand,
place the learner at the forefront and make him or her fully responsible for acquiring knowledge. The
rapid development of medical systems requires the creation of an educational system that actively
involves future specialists in the learning process. Instead of simply listening, students become full
participants, participating directly and continuously. These active learning methods have been shown
to be more effective than traditional lectures and significantly improve knowledge acquisition,
comprehension, long-term retention, and independent learning in medical education.

In the teaching process, it is impossible to study any specific issue with only one method. The professor
has to use different methods in the teaching process, in many cases there is a combination of methods.
For example, in a lecture, the lecturer presents the lecture material in the form of a visual presentation
accompanied by a verbal explanation; A discussion is held, a task is given to the student for independent
work, which he completes in the form of working on a book, making a note, etc. Thus, in the process
of teaching and learning, the methods complement each other and move into each other. There are many
classifications of teaching-learning methods, the most common options are presented.

A verbal, i.e. oral study method refers to a learning technique that relies primarily on spoken language
for the absorption and retention of information. In this method, information is conveyed and understood
through listening, speaking, and discussion, rather than through reading or writing. This can include
techniques such as lectures, verbal repetition, oral quizzes, group discussions, or recitation. It
emphasizes auditory learning and verbal communication to enhance comprehension and memory
retention.

The method of working on the book refers to a systematic approach to studying or analyzing a book in
depth. This method typically involves several stages: Previewing — Skimming the book to get an
overview of its structure, main themes, and key ideas. Active Reading — Engaging with the text by
reading carefully, taking notes, highlighting important points, and asking questions as you go.
Summarizing — Writing brief summaries of chapters or sections to consolidate understanding and retain
information. Critical Analysis — Evaluating the content, arguments, and perspectives presented in the
book, and considering their validity and implications. Reviewing — Going over the material multiple
times to reinforce learning and deepen comprehension. This method can also include reflective thinking,
discussion, and connecting the book’s content to other knowledge or experiences.

The method of written work, which involves the following types of activities: making extracts and
notes, summarizing material, drawing up theses, writing a report or essay, etc.

Laboratory method and demonstration method - the latter, in turn, involves the following types of
activities: setting up tests, showing video materials, dynamic material, etc.

Practical methods - combines all those forms of teaching that form practical skills of the student, here
the student independently performs one or another activity based on the acquired knowledge, for
example: Pedagogical practice, field work, etc.

Discussion/debate is one of the most common methods of interactive learning. The discussion process
dramatically increases the quality and engagement of students. The discussion can turn into an
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argument. This process is not limited to the questions asked by the professor. This method develops the
student's ability to argue and justify his opinion.

Collaborative work - teaching with this method involves dividing students into groups and giving them
a learning task. Group members work on the issue individually and simultaneously share it with the rest
of the group. Depending on the set task, it is possible to redistribute functions among the members
during the work of the group. This strategy ensures maximum involvement of all students in the learning
process.

Problem-based learning (PBL) - a learning method that uses a problem as the initial stage of the process
of acquiring and integrating new knowledge.

Cooperative teaching is a teaching strategy where each member of the group is obliged not only to learn,
but also to help his teammate to learn the subject better. Each group member works on the problem until
all of them have mastered the issue.

The heuristic method is based on the step-by-step solution of the problem posed to the students. This
task is carried out in the teaching process by identifying the facts independently and seeing the
connections between them.

Case study (Case study) - during the lecture, the professor will discuss specific cases with the students,
who will study the issue in every way and thoroughly. For example, in the field of medicine, it can be
the review and analysis of the history of a particular patient's illness and so on.

Brain storming - this method involves the formation and expression of as many, preferably radically
different, opinions and ideas about a specific issue/problem within a specific topic. This method
contributes to the development of a creative approach to the problem. This method is effective in the
presence of a large group of students and consists of several main stages: defining the problem/issue
from a creative angle. Non-critically writing down (mostly on the board) the ideas surrounding the issue
from the audience in a certain period of time. Eliminating ideas that are most relevant to the issue at
hand. Defining evaluation criteria to determine the relevance of the idea to the research objective.
Evaluation of selected ideas with predetermined criteria. Revealing the idea with the highest rating as
the best way to solve the problem.

Role-Playing and Situational Games — Scenario based on role-plays and allow students to look at an
issue from different perspectives and help them develop alternative points of view. Like discussion,
role-playing also develops the student's ability to express his position independently and defend it in an
argument.

Demonstration method — this method involves presenting information visually. From the point of view
of achieving the result, it is quite effective. In many cases, it is better to provide the material to the
students simultaneously in audio and visual way. The material to be studied can be demonstrated by
both the teacher and the student. This method helps us to make visible the various stages of
understanding the learning material, to specify what the students will have to do independently; At the
same time, this strategy visualizes the essence of the issue/problem. Demonstration may be simple, such
as solving a mathematical problem by displaying its steps on a whiteboard, or complex, such as
conducting a multi-step science experiment.

Induction is a method of reasoning that involves drawing general conclusions from specific
observations or instances. Explanation: In the inductive approach, you begin with particular cases,
observations, or data points, and from these, infer a broader generalization or theory. This method is
often used in scientific research where repeated observations lead to the formation of hypotheses or
laws. For example, observing that the sun rises every day and concluding that the sun always rises in
the east is an inductive inference. Application in Study: In studying, induction helps students make
connections by analyzing patterns or trends across multiple cases to form a broader understanding of a
subject or concept.

Deduction is a method of reasoning that starts with a general principle or theory and applies it to specific
instances to draw a conclusion. In the deductive approach, you begin with a general statement, premise,
or theory and use it to predict or explain specific observations. This process is logical and moves from
a broad theory to a specific conclusion. In studying, deduction allows learners to apply established
theories or rules to specific problems or examples, which is useful in fields like mathematics, logic, or
law.

114



INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy

Team-based learning (TBL) has been shown to be one of the most effective learning approaches in
medical education, emphasizing a student-centered structure. In this method, small groups of students
carry out activities that promote the practical application of theoretical concepts. Team learning includes
critical thinking, individual and collaborative tasks, brainstorming sessions, and immediate instructor
feedback. It offers significant benefits by improving communication and teamwork skills in groups of
students, essential skills for effective patient care. Compared to problem-based learning (PBL), team
learning encourages greater student participation. One of the main benefits of team learning is that it
encourages students to solve problems and make decisions together, which increases motivation,
facilitates the discovery of concepts, and promotes deeper understanding. Instructors who facilitate
small group discussions using a team-based learning model have shown better student performance on
exams compared to traditional lecture-based learning.

Analysis is the process of breaking down a complex topic or substance into its components to better
understand its structure or function. In analysis, you examine the individual parts of a whole, studying
their relationships and functions in isolation to better understand the entire system. This method is
crucial in critical thinking, allowing a detailed and in-depth examination of various elements within a
concept, problem, or text. For example, analyzing a novel would involve looking at its plot, characters,
themes, and language style separately. Analysis is often used in studying literature, sciences, and
humanities, where learners must dissect and examine ideas, arguments, and data to understand the core
aspects of a subject.

Synthesis is the process of combining different ideas, information, or components to form a cohesive
whole or new understanding. In synthesis, you take the analyzed parts of a concept or data and integrate
them to form a new, unified perspective. This method moves from individual elements to an overall
understanding, allowing the learner to create something new from previously separate pieces of
knowledge. For example, after analyzing various sources in an essay, synthesis would involve
combining these viewpoints into a single, coherent argument. Synthesis is used to combine knowledge
from different areas to create new insights or solutions. It's essential in research writing, problem-
solving, and the development of new ideas in disciplines like philosophy, history, and science.
Summary:

. Induction: From specific to general (forming theories from observations).
o Deduction: From general to specific (applying theories to specific cases).
. Analysis: Breaking down complex information into simpler components.
. Synthesis: Combining elements to create a new whole or understanding.

The inductive method of teaching defines such a form of knowledge of any subject, when the course of
thought in the learning process is directed from particular to concrete, from facts to generalization, that
is, when conveying material, the process proceeds from concrete to general.

The deductive method of teaching defines a form of transfer of any subject knowledge, which is a
logical process of discovering new knowledge based on general knowledge, that is, the process proceeds
from the general to the specific.

In the learning process, the method of analysis helps us to break down the learning material as a whole
into its component parts, thereby facilitating the detailed coverage of individual issues within complex
problems.

The synthesis method involves the reverse procedure, that is, by grouping separate issues to form a
single whole. This method helps to develop the ability to see problems as a whole.

Explanatory method - based on reasoning around the given issue. When presenting the material, the
professor cites a specific example, which is discussed in detail within the given topic.

Action-oriented teaching - requires the active involvement of the professor and the student in the
teaching process, where the practical interpretation of the theoretical material acquires special
importance.

Electronic learning (E-learning) — this method includes three types of teaching: attended, when the
teaching process takes place within the contact hours of the professor and students, and the transfer of
educational material is carried out through an electronic course. Hybrid (face-to-face/distance), the main
part of the teaching takes place at a distance, and a small part is carried out within the framework of
contact hours. Completely distance learning involves conducting the learning process without the
physical presence of the professor. The training course is conducted from the beginning to the end
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remotely in an electronic format. In addition to the given basic methods, there are many teaching
methods that the teacher can choose depending on the specific learning task.

Building upon the previously outlined findings, a deeper analytical exploration reveals that the
transformation of medical higher education is not merely a function of adopting isolated pedagogical
innovations, but rather the result of complex systemic reconfiguration involving curriculum
architecture, institutional governance, technological ecosystems, and sociocultural adaptation. This
section extends the discussion by examining advanced dimensions of implementation, long-term
educational outcomes, and the interplay between innovation and sustainability in global medical
education systems.

A critical dimension emerging from the extended analysis is the restructuring of curriculum design
toward integrated and spiral models. Unlike traditional compartmentalized curricula, modern medical
education increasingly adopts horizontally and vertically integrated frameworks that connect basic
sciences with clinical practice from early stages of training. This integration facilitates cognitive
scaffolding, enabling students to progressively build upon foundational knowledge while continuously
applying it in clinical contexts. Evidence suggests that such curricular designs significantly enhance
knowledge retention, contextual understanding, and the ability to synthesize multidisciplinary
information. Furthermore, spiral curricula—where key concepts are revisited with increasing
complexity—support deeper learning and long-term competency development.

Another significant outcome relates to the growing prominence of assessment reform as a central
component of pedagogical transformation. Traditional summative examinations are being
supplemented or replaced by continuous, formative, and competency-based assessment strategies.
Tools such as Objective Structured Clinical Examinations (OSCEs), workplace-based assessments
(WBAs), portfolios, and reflective practice logs provide more comprehensive and authentic evaluation
of student performance. The findings indicate that these methods improve feedback quality, promote
self-regulated learning, and align assessment practices with real-world clinical expectations. However,
challenges remain in ensuring reliability, standardization, and scalability of such assessment systems,
particularly in large and resource-constrained institutions.

The integration of artificial intelligence and data analytics into medical education introduces a paradigm
shift toward precision education. Adaptive learning platforms utilize algorithms to analyze student
performance data and deliver personalized content, thereby optimizing learning efficiency and
addressing individual knowledge gaps. Predictive analytics further enable early identification of at-risk
students, allowing timely intervention and support. While these technologies offer substantial benefits,
their implementation raises important ethical considerations, including data governance, algorithmic
bias, and the potential reduction of human oversight in educational processes. Institutions must
therefore establish robust ethical frameworks and regulatory policies to guide the responsible use of Al
in education.

In parallel, the increasing reliance on virtual and hybrid learning environments has fundamentally
altered the spatial and temporal boundaries of medical education. The COVID-19 pandemic served as
a catalyst for the rapid adoption of online and blended learning models, many of which have persisted
beyond the immediate crisis. Virtual classrooms, asynchronous learning modules, and remote
simulation platforms have enhanced accessibility and flexibility, enabling students to engage with
educational content across geographic and temporal constraints. The extended findings indicate that
hybrid models—combining online theoretical instruction with in-person clinical training—offer an
optimal balance between flexibility and experiential learning. Nevertheless, the effectiveness of these
models depends heavily on the quality of instructional design, technological infrastructure, and student
engagement strategies.

A further dimension of analysis concerns the sociocultural context of educational innovation. The
adoption and effectiveness of modern teaching methods are significantly influenced by cultural norms,
institutional traditions, and societal expectations. In some regions, hierarchical educational structures
and entrenched teaching practices may hinder the transition to student-centered learning. Conversely,
institutions with a culture of innovation and openness to change demonstrate higher levels of
pedagogical adaptability and success. This underscores the importance of context-sensitive
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implementation strategies that consider local values, beliefs, and institutional dynamics while aligning
with global educational standards.

Interdisciplinary integration extends beyond interprofessional education to include the incorporation of
emerging scientific domains such as genomics, bioinformatics, digital health, and precision medicine
into medical curricula. The findings reveal that exposure to these fields enhances students’ readiness to
engage with future healthcare innovations and contributes to the development of a more versatile and
forward-thinking medical workforce. However, integrating these rapidly evolving disciplines into
already dense curricula presents significant challenges, necessitating careful prioritization, curriculum
mapping, and ongoing revision processes.

The role of research-based education also emerges as a critical factor in advancing medical training.
Engaging students in research activities, critical appraisal of scientific literature, and evidence-based
practice fosters analytical thinking and scientific literacy. Institutions that integrate research
components into undergraduate medical education report higher levels of academic engagement and
improved preparedness for postgraduate training and clinical decision-making. This approach aligns
with the broader objective of cultivating physician-scientists who can contribute to the advancement of
medical knowledge and innovation.

From an organizational perspective, leadership and governance play a pivotal role in driving educational
transformation. Effective leadership fosters a shared vision, mobilizes resources, and facilitates
collaboration across departments and stakeholders. The findings indicate that institutions with strong
leadership commitment to educational innovation are more likely to achieve successful and sustainable
implementation of modern teaching methods. Strategic planning, stakeholder engagement, and
continuous evaluation are essential components of such leadership-driven initiatives.

Economic considerations also significantly influence the adoption and sustainability of innovative
educational practices. While high-fidelity simulation technologies, digital platforms, and advanced
infrastructure offer substantial educational benefits, they require considerable financial investment.
Cost-effectiveness analyses suggest that while initial implementation costs may be high, long-term
benefits—such as improved educational outcomes, reduced training errors, and enhanced workforce
readiness—justify these investments. Nonetheless, equitable access to such resources remains a global
challenge, particularly in low- and middle-income countries. Collaborative funding models,
international partnerships, and open-access educational resources may help mitigate these disparities.

Another critical aspect of the extended discussion is the impact of modern educational methods on
student well-being and professional identity formation. The demanding nature of medical education,
combined with the pressures of continuous assessment and high performance expectations, can
contribute to stress, burnout, and mental health challenges. Innovative pedagogical approaches that
emphasize supportive learning environments, mentorship, reflective practice, and work-life balance
have been shown to positively influence student well-being. Additionally, early clinical exposure,
patient interaction, and ethical training contribute to the development of professional identity and
empathy, which are essential attributes of competent healthcare professionals.

The globalization of medical education introduces both opportunities and complexities. International
accreditation standards, student mobility programs, and cross-border collaborations facilitate the
exchange of knowledge and best practices. However, they also necessitate harmonization of curricula,
assessment methods, and competency frameworks. The findings suggest that while global
standardization enhances quality assurance, it must be balanced with local relevance to address specific
healthcare needs and cultural contexts. This dual approach ensures that medical graduates are both
globally competent and locally responsive.

Technological innovation continues to evolve at a rapid pace, introducing new tools and platforms that
have the potential to further transform medical education. Emerging technologies such as extended
reality (XR), haptic feedback systems, blockchain for credentialing, and advanced telemedicine
platforms are beginning to influence educational practices. While these technologies offer exciting
possibilities, their integration requires careful evaluation of educational value, cost-effectiveness, and
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ethical implications. Institutions must adopt a strategic and evidence-based approach to technology
adoption, avoiding the pitfalls of innovation for its own sake.

The extended findings also highlight the importance of continuous quality improvement (CQI) in
medical education. Regular curriculum evaluation, stakeholder feedback, and outcome measurement
are essential for maintaining educational excellence and adapting to changing needs. Data-driven
decision-making enables institutions to identify gaps, implement targeted interventions, and monitor
progress over time. Accreditation bodies and regulatory agencies play a crucial role in enforcing quality
standards and promoting accountability.

In synthesizing these extended results, it becomes evident that the transformation of medical higher
education is an ongoing, iterative process that requires alignment across multiple dimensions.
Pedagogical innovation, technological advancement, institutional strategy, and sociocultural adaptation
must be integrated into a cohesive framework to achieve meaningful and sustainable change. The
interplay between these factors determines the success of educational reform and its impact on
healthcare outcomes.

Furthermore, the long-term implications of modern teaching and learning methods extend beyond
individual student performance to influence broader healthcare systems. Well-trained, competent, and
adaptable healthcare professionals contribute to improved patient care, enhanced system efficiency, and
better public health outcomes. As such, investment in medical education is not only an academic priority
but also a critical component of national and global health strategies.

Future research directions should focus on longitudinal studies that assess the long-term impact of
educational innovations on clinical performance, patient outcomes, and healthcare system effectiveness.
Comparative studies across different regions and educational models can provide valuable insights into
best practices and context-specific adaptations. Additionally, interdisciplinary research that integrates
educational science, technology, and healthcare outcomes will further advance the field.

The modern teaching and learning methods in medical higher education represent a transformative force
with far-reaching implications. While significant progress has been made, ongoing efforts are required
to address existing challenges, ensure equitable access, and sustain innovation. By adopting a holistic,
evidence-based, and collaborative approach, medical education systems can continue to evolve in a
manner that meets the demands of an increasingly complex and interconnected world, ultimately
contributing to the advancement of global health and well-being.

Expanding further on the multidimensional transformation of medical higher education, it becomes
increasingly evident that the evolution of teaching and learning methodologies is deeply embedded
within broader epistemological, technological, and systemic shifts. This extended analysis aims to
further interrogate the structural, cognitive, and operational implications of these changes, with
particular emphasis on scalability, translational impact, and future-readiness of educational systems.

A critical analytical dimension that emerges at this stage is the concept of educational ecosystems in
medical training. Rather than viewing teaching methods, technologies, and institutional policies as
discrete components, contemporary frameworks conceptualize medical education as an interconnected
ecosystem composed of learners, educators, clinical environments, digital infrastructures, regulatory
bodies, and societal stakeholders. Within this ecosystem, the effectiveness of any individual
intervention is contingent upon its alignment with the broader system. The findings indicate that
institutions adopting ecosystem-based approaches—characterized by integration, adaptability, and
feedback loops—demonstrate higher levels of innovation sustainability and educational coherence.

From a cognitive science perspective, the shift toward deep learning paradigms (in the educational
sense) represents a significant advancement. Modern pedagogical models are increasingly informed by
principles such as cognitive load theory, spaced repetition, retrieval practice, and metacognition. The
integration of these principles into curriculum design enhances not only knowledge acquisition but also
long-term retention and transferability of learning. For instance, the incorporation of spaced learning
intervals and formative retrieval exercises has been shown to significantly improve memory
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consolidation among medical students. This alignment between educational neuroscience and
pedagogical practice represents a critical area of progress that warrants further expansion.

Another key result pertains to the operationalization of personalized education in medical training.
While the concept of individualized learning has long been advocated, recent technological
advancements have made its large-scale implementation feasible. Adaptive learning systems, supported
by machine learning algorithms, enable real-time customization of content, pacing, and assessment
based on individual learner profiles. The analysis reveals that such systems not only improve academic
performance but also enhance learner satisfaction and engagement. However, the implementation of
personalized education requires careful calibration to avoid over-fragmentation of learning experiences
and to maintain core competency standards across all learners.

The discussion also highlights the increasing importance of clinical immersion and experiential learning
models. Early and continuous exposure to clinical environments, integrated with structured reflection
and mentorship, significantly enhances the development of professional competencies. Longitudinal
integrated clerkships (LICs), for example, provide sustained engagement with patients and healthcare
teams, fostering continuity of care and deeper understanding of patient trajectories. The findings suggest
that students participating in such models demonstrate superior communication skills, empathy, and
clinical reasoning compared to those in traditional rotational systems.

In parallel, the role of feedback mechanisms has undergone substantial evolution. High-quality, timely,
and actionable feedback is now recognized as a cornerstone of effective learning. The transition from
summative feedback delivered at the end of courses to continuous formative feedback embedded within
learning activities has markedly improved student performance and self-regulation. Digital platforms
further enhance feedback delivery through analytics dashboards, automated feedback systems, and peer
assessment tools. Nevertheless, ensuring the quality, consistency, and educational value of feedback
remains a critical challenge that requires ongoing faculty training and standardization efforts.

A further layer of analysis concerns the integration of ethical, social, and humanistic dimensions into
medical education. As healthcare becomes increasingly technologically advanced, there is a parallel
need to reinforce the humanistic aspects of medical practice, including empathy, communication,
cultural competence, and ethical decision-making. The findings indicate that curricula incorporating
narrative medicine, ethics training, patient-centered communication modules, and reflective practice
exercises contribute significantly to the holistic development of medical professionals. This balance
between technological proficiency and humanistic care is essential for maintaining the integrity and
social trust of the medical profession.

The impact of global health education also emerges as a significant area of expansion. Medical curricula
are increasingly incorporating global health perspectives, addressing issues such as health inequities,
infectious disease dynamics, environmental health, and health systems strengthening. Participation in
international electives, virtual exchange programs, and collaborative research initiatives enhances
students’ global awareness and cultural competence. However, ethical considerations related to global
health engagement—such as equity, reciprocity, and sustainability—must be carefully managed to
avoid exploitative or superficial practices.

A notable trend identified in the extended analysis is the convergence of education and healthcare
delivery systems. Academic health centers are increasingly integrating educational activities with
clinical operations, research initiatives, and community engagement. This integration creates a learning
health system in which education, practice, and research mutually reinforce one another. Students
trained in such environments benefit from exposure to real-time clinical data, quality improvement
initiatives, and interdisciplinary collaboration, thereby enhancing their readiness for contemporary
healthcare practice.

The discussion also addresses the role of accreditation and regulatory frameworks in shaping
educational innovation. Accreditation bodies are progressively shifting from prescriptive standards
toward outcome-based and flexible frameworks that encourage innovation while maintaining quality
assurance. This regulatory evolution supports institutions in experimenting with new pedagogical
models, provided that core competencies and outcomes are achieved. However, balancing innovation
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with accountability remains a delicate task, requiring transparent evaluation mechanisms and
stakeholder trust.

Another critical analytical dimension involves the economics of educational innovation. The cost-
benefit dynamics of implementing advanced technologies and pedagogical models must be carefully
evaluated. While high initial investments may be required, long-term benefits—such as improved
efficiency, reduced training errors, and enhanced workforce readiness—can offset these costs.
Economic modeling suggests that hybrid and digital learning models, when effectively implemented,
can achieve scalability and cost-effectiveness, particularly in large educational systems.

The extended findings also highlight the importance of resilience and adaptability in medical education
systems. The rapid disruptions caused by global events, such as pandemics, have underscored the need
for flexible and resilient educational infrastructures. Institutions that had previously invested in digital
platforms, faculty training, and adaptive curricula were better positioned to transition to remote and
hybrid learning models. This experience emphasizes the necessity of proactive planning and continuous
innovation to ensure continuity of education under uncertain conditions.

In examining student agency and co-creation of learning, the analysis reveals a growing trend toward
involving students as active partners in curriculum design, evaluation, and innovation. Student
feedback, peer teaching initiatives, and collaborative learning communities contribute to more
responsive and effective educational systems. Empowering students in this manner not only enhances
engagement but also prepares them for leadership roles in their future professional environments.

The intersection of technology and assessment integrity represents another important area of discussion.
The shift toward online assessments has raised concerns regarding academic integrity, requiring the
development of secure and reliable proctoring systems, as well as alternative assessment strategies that
emphasize application and critical thinking over rote memorization. Open-book assessments, project-
based evaluations, and competency demonstrations are increasingly being adopted as more authentic
and integrity-preserving methods.

Furthermore, the analysis underscores the role of lifelong learning frameworks in medical education.
Given the rapid pace of medical advancement, initial training is only the foundation for continuous
professional development. Educational systems must therefore instill habits of self-directed learning,
critical appraisal, and ongoing skill acquisition. Digital platforms, micro-credentialing systems, and
continuing medical education (CME) programs play a crucial role in supporting lifelong learning
trajectories.

A deeper exploration of equity and inclusivity reveals both progress and persistent challenges. While
digital technologies have expanded access to education, they have also highlighted disparities related
to connectivity, device availability, and digital literacy. Inclusive design principles, targeted support
programs, and policy interventions are to ensure that all students can benefit from educational
innovations. Additionally, diversity in curriculum content, representation, and faculty composition
contributes to a more inclusive and culturally competent educational environment.

The study shows the future trajectory of medical education, characterized by increasing convergence
with emerging scientific and technological domains. Precision medicine, genomics, artificial
intelligence, and digital health are expected to become integral components of medical curricula.
Preparing students for these developments requires forward-looking curriculum design,
interdisciplinary collaboration, and continuous updating of educational content.

In synthesizing these advanced analytical insights, it becomes clear that the transformation of medical
higher education is a complex, adaptive, and ongoing process. The interplay between pedagogical
innovation, technological advancement, institutional strategy, and societal needs defines the trajectory
of this transformation. While significant progress has been achieved, the sustainability and scalability
of these innovations depend on coordinated efforts across multiple levels.

Importantly, the analysis reinforces the concept that educational quality is intrinsically linked to
healthcare quality. The competencies, values, and skills acquired during medical training directly
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influence clinical practice and patient outcomes. As such, investment in educational innovation
represents a strategic priority for healthcare systems and policymakers.

The integration of evidence-based educational research into practice is essential for guiding future
developments. Rigorous evaluation of pedagogical interventions, longitudinal outcome studies, and
interdisciplinary research collaborations will provide the empirical foundation necessary for continuous
improvement. By bridging the gap between theory and practice, medical education can evolve in a
manner that is both scientifically grounded and practically effective.

The Results and Discussion collectively demonstrate that modern teaching and learning methodologies
in medical higher education are not only transforming educational processes but also redefining the role
of education within the broader healthcare ecosystem. The continued evolution of these methodologies,
supported by strategic alignment, ethical considerations, and global collaboration, will be critical in
shaping the future of medical education and its contribution to global health advancement.

This study provides a comprehensive analysis of the manifestation and implementation of modern
teaching and learning methods in medical higher education institutions globally. It highlights the
ongoing transformation from traditional, lecture-based instruction to learner-centered, competency-
driven, and technology-enhanced educational models. Key pedagogical approaches such as
competency-based medical education, problem-based learning, team-based learning, simulation-based
training, and digital learning platforms have been shown to enhance knowledge retention, clinical
reasoning, critical thinking, and professional competencies.

The research underscores the role of advanced technologies, including artificial intelligence, virtual and
augmented reality, and adaptive learning systems, in personalizing education, providing real-time
feedback, and supporting scalable learning solutions. Evidence demonstrates that integrating these
methods within coherent strategic frameworks, aligned with institutional policies and global
accreditation standards, significantly improves educational outcomes.

Challenges remain, including disparities in resource availability, variability in faculty readiness,
technological infrastructure limitations, and ethical considerations related to data privacy and
assessment integrity. Sociocultural factors, equity in access, and student well-being are critical
dimensions influencing the effectiveness of these innovations. The study also emphasizes the
importance of interprofessional education, global health perspectives, and early clinical immersion in
fostering a competent, collaborative, and socially responsible healthcare workforce.

The modern pedagogical and technological innovations hold transformative potential for medical
education. Sustainable implementation requires strategic planning, faculty development, continuous
quality improvement, and alignment with global and local healthcare needs. By addressing these factors,
medical education can prepare future healthcare professionals to meet the complex, dynamic challenges
of contemporary and future healthcare systems, ultimately enhancing patient care and global health
outcomes.

The evolution of medical higher education over the past decades has been profoundly influenced by
advances in science, technology, and societal expectations, necessitating a paradigm shift from
traditional pedagogical models toward more innovative, flexible, and learner-centered approaches. The
present study provides an extensive analysis of these transformations, focusing on contemporary
teaching and learning methodologies, technological integration, and strategic frameworks across global
medical education systems. The study’s findings emphasize that medical education is no longer merely
a transmission of theoretical knowledge but a complex, multidimensional process designed to cultivate
competent, adaptive, and socially responsible healthcare professionals.

One of the central findings is the transition from conventional lecture-based methods toward
competency-based education (CBE) and other active learning models. Competency-based
frameworks prioritize the acquisition of measurable knowledge, skills, and professional attitudes rather
than rote memorization. This approach ensures that learners acquire practical competencies aligned with
real-world clinical expectations. Problem-based learning (PBL), team-based learning (TBL), and case-
based instruction facilitate collaborative engagement, critical thinking, and clinical reasoning, enabling
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students to apply theoretical knowledge in authentic contexts. Simulation-based education, including
high-fidelity mannequins, standardized patients, and virtual reality platforms, provides risk-free
opportunities for students to practice procedures, refine decision-making, and develop interprofessional
collaboration skills.

The integration of digital technologies has been a driving force behind the modernization of medical
education. E-learning platforms, virtual classrooms, and adaptive learning systems allow for
personalized learning trajectories, enabling students to progress at individual paces while addressing
their unique knowledge gaps. Artificial intelligence (Al) algorithms and data analytics tools provide
real-time feedback, track performance metrics, and identify at-risk students for timely intervention.
Virtual and augmented reality tools simulate complex clinical scenarios, providing immersive learning
experiences that are otherwise difficult to replicate in traditional settings. Collectively, these
technologies have enhanced accessibility, scalability, and engagement in medical training, particularly
in settings where geographic or temporal constraints previously limited learning opportunities.

The study also highlights the critical role of curriculum integration. Horizontally and vertically
integrated curricula connect basic sciences with clinical practice from the early stages of medical
training, facilitating the progressive development of clinical reasoning, decision-making, and patient-
centered care skills. Spiral curricula, which revisit core concepts with increasing complexity, support
long-term retention and deep learning. These integrative approaches foster a holistic understanding of
medicine, enabling learners to synthesize knowledge across disciplines and apply it effectively in
clinical contexts.

Assessment strategies have evolved in tandem with pedagogical innovations. Traditional summative
exams are increasingly supplemented or replaced by continuous, formative, and competency-aligned
assessments. Objective Structured Clinical Examinations (OSCEs), workplace-based assessments,
reflective portfolios, and peer evaluations provide comprehensive measures of student performance,
encompassing knowledge, technical skills, professional behavior, and ethical decision-making. The
shift toward competency-aligned assessment ensures that evaluation is not only a measure of knowledge
retention but also an instrument to guide learning, provide feedback, and support the development of
professional identity.

Faculty development emerges as another critical factor in the successful implementation of modern
teaching methods. Educators are required to transition from knowledge transmitters to facilitators and
mentors, proficient in digital literacy, active learning methodologies, and reflective instructional design.
Institutions that invest in continuous professional development for faculty, including workshops,
certifications, and peer-learning communities, achieve more effective adoption of innovative methods
and enhanced educational outcomes. Resistance to change and insufficient training remain significant
barriers in some contexts, highlighting the need for structured support systems and incentives to
promote faculty engagement and adaptation.

A further dimension of analysis relates to the equity and accessibility of medical education. While
digital and technology-enhanced methods offer significant benefits, disparities in infrastructure,
resources, and digital literacy create uneven access, particularly in low- and middle-income countries.
Addressing these inequities requires inclusive educational design, targeted support programs, open-
access resources, and international collaborations that facilitate capacity-building and knowledge
exchange. Equitable access ensures that all students, regardless of socioeconomic or geographic factors,
can benefit from innovative teaching approaches and achieve core competencies.

The study also emphasizes the importance of interprofessional education (IPE) and interdisciplinary
collaboration. Modern healthcare delivery requires effective teamwork among physicians, nurses,
pharmacists, and other allied health professionals. Curricula that integrate collaborative learning and
interprofessional interactions foster communication, role understanding, and shared decision-making
skills. IPE initiatives not only enhance educational outcomes but also prepare graduates for the realities
of complex healthcare systems, promoting collaborative practice and improving patient care quality.

Another crucial area is the integration of global health perspectives and culturally competent education.
Students exposed to global health issues, including disparities, epidemiology, environmental health,
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and healthcare policy, develop a broader understanding of healthcare systems and social determinants
of health. International electives, virtual exchanges, and collaborative research initiatives enhance
cross-cultural competence, adaptability, and awareness of global health challenges. Balancing
international standards with local healthcare needs ensures that graduates are both globally informed
and locally responsive.

The study underscores the importance of ethical, humanistic, and professional development dimensions
within medical education. Technological advancements, while enhancing clinical training, cannot
replace the humanistic competencies that define high-quality care. Modules in narrative medicine,
patient-centered communication, ethical decision-making, and reflective practice cultivate empathy,
professionalism, and moral reasoning. Early exposure to patients, mentorship, and guided reflection are
critical for professional identity formation, fostering ethical and compassionate healthcare providers
capable of responding to complex clinical and societal challenges.

Economic and sustainability considerations are integral to modern medical education strategies.
Implementing high-fidelity simulations, digital platforms, and advanced assessment tools requires
substantial financial investment. However, evidence suggests that the long-term benefits—including
improved learner outcomes, enhanced clinical readiness, and reduced errors in patient care—justify
these expenditures. Cost-effective solutions, including open-access resources, scalable digital
platforms, and shared international initiatives, can further optimize resource utilization while expanding
access to high-quality education.

The resilience and adaptability of medical education systems have been tested by global disruptions,
such as the COVID-19 pandemic. Institutions with pre-existing digital infrastructure and flexible
curricula were better able to transition to remote or hybrid learning models, ensuring continuity of
education. This experience underscores the necessity of proactive planning, investment in adaptive
technologies, and faculty preparedness to maintain educational quality under uncertain conditions.
Resilient educational systems are not only able to withstand disruptions but also evolve continuously in
response to emerging challenges and opportunities.

A notable aspect of the study is the integration of research-based education and evidence-informed
practice. Engaging students in scientific research, critical appraisal of literature, and evidence-based
clinical decision-making enhances analytical skills, intellectual curiosity, and lifelong learning
competencies. Research involvement also promotes innovation, critical reflection, and the ability to
adapt to new scientific discoveries, preparing students to contribute actively to the advancement of
healthcare knowledge.

The study emphasizes the interconnectedness of educational quality and healthcare outcomes.
Competent, adaptable, and well-prepared medical graduates directly influence the efficiency, safety,
and quality of healthcare systems. By aligning educational innovation with healthcare needs, medical
institutions contribute to improved patient care, system performance, and public health outcomes.
Strategic investment in medical education is thus not only an academic priority but also a fundamental
component of health system strengthening and global health development.

The study results highlights that modern teaching and learning methodologies in medical higher
education—encompassing competency-based approaches, active learning strategies, technology
integration, assessment reform, faculty development, and global collaboration—are transforming both
educational processes and professional outcomes. Successful implementation requires a holistic,
evidence-informed, and context-sensitive approach that addresses resource disparities, ensures equity,
fosters professional identity, and aligns with societal and healthcare needs. By embracing these
comprehensive strategies, medical education can cultivate a generation of healthcare professionals who
are competent, adaptable, ethically grounded, and capable of meeting the complex challenges of
contemporary and future healthcare systems.
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Conclusion

> The present study provides a comprehensive and in-depth evaluation of the critical dimensions
associated with the implementation of contemporary teaching and learning methodologies in medical
higher education institutions at a global level. The findings collectively demonstrate that the transition
from traditional, lecture-based instruction toward innovative, learner-centered, and competency-driven
educational models represents a fundamental and necessary transformation in response to the evolving
demands of modern healthcare systems.

> The analysis confirms that the integration of advanced pedagogical approaches—including
competency-based education, problem-based and team-based learning, simulation-based training, and
technology-enhanced instruction—substantially improves the development of essential clinical
competencies, critical thinking abilities, and professional skills among medical students. These
methodologies foster active engagement, enhance knowledge retention, and bridge the gap between
theoretical understanding and clinical application. Moreover, the incorporation of digital technologies,
such as artificial intelligence, virtual learning environments, and data-driven assessment systems, has
further expanded the scope, accessibility, and personalization of medical education.

> At the same time, the study highlights that the effectiveness of these innovations is highly
dependent on the presence of coherent strategic frameworks, institutional readiness, and sustained
investment in faculty development and technological infrastructure. Disparities in resource availability,
digital capacity, and organizational support continue to create uneven implementation across different
regions and institutions. These challenges underscore the importance of adopting context-sensitive,
equitable, and scalable approaches to educational reform.

> An important conclusion emerging from this work is that educational transformation in medical
programs must be understood as a holistic and systemic process rather than a series of isolated
interventions. Successful implementation requires the alignment of curriculum design, assessment
strategies, institutional policies, and cultural factors within a unified and adaptive framework.
Leadership commitment, continuous quality improvement mechanisms, and stakeholder engagement
are essential for ensuring sustainability and long-term impact.

> Furthermore, the global dimension of medical education necessitates a balanced approach that
integrates international standards with local relevance. The harmonization of competencies,
accreditation systems, and educational outcomes can enhance the quality and mobility of healthcare
professionals, while sensitivity to regional healthcare needs ensures practical applicability and social
responsiveness. Strengthening international collaboration, knowledge exchange, and capacity-building
initiatives remains a critical priority for advancing medical education worldwide.

> The study also emphasizes the importance of addressing emerging ethical, technological, and
pedagogical challenges. Issues related to data privacy, equity of access, faculty preparedness, and
student well-being must be systematically managed to maximize the benefits of innovation while
minimizing potential risks. In this context, ongoing research, policy development, and interdisciplinary
collaboration are essential for guiding evidence-based decision-making.

> The modern teaching and learning methods in medical higher education possess significant
transformative potential to enhance educational quality, professional competency, and healthcare
outcomes. However, realizing this potential requires a strategic, inclusive, and forward-looking
approach that integrates innovation with sustainability, global alignment with local adaptation, and
technological advancement with human-centered educational values. By addressing these
interconnected dimensions, medical education systems can effectively prepare future healthcare
professionals to meet the complex and rapidly evolving challenges of the 21st century.

Recommendation

> In light of the comprehensive analysis of modern teaching and learning methodologies in
medical higher education, a set of strategic, pedagogical, technological, and policy-oriented
recommendations can be formulated to support effective implementation, sustainability, and global
alignment of educational innovations.

> A primary recommendation is the systematic adoption of competency-based medical education
frameworks across institutions. Curricula should be redesigned to emphasize clearly defined learning
outcomes, measurable competencies, and progressive skill acquisition. This requires the integration of
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basic sciences with clinical practice through vertically and horizontally aligned curriculum structures,
ensuring that knowledge is continuously contextualized and reinforced throughout the educational
trajectory.

> Institutions should prioritize the diversification and modernization of teaching methodologies
by embedding active learning strategies such as problem-based learning, team-based learning, case-
based instruction, and simulation-based training into core curricula. These approaches should not be
implemented as supplementary components but rather as foundational elements of instructional design,
supported by evidence-based pedagogical principles and aligned with assessment systems.

> A critical recommendation concerns the strengthening of faculty development programs.
Educators must be equipped with advanced pedagogical competencies, digital literacy skills, and the
ability to function as facilitators of learning rather than traditional knowledge transmitters. Continuous
professional development initiatives, including workshops, certifications, and peer-learning platforms,
should be institutionalized to ensure sustained capacity building and adaptability to emerging
educational trends.

> The integration of digital technologies should be pursued through a strategic and evidence-
based approach. Institutions are encouraged to invest in robust learning management systems,
simulation technologies, and data analytics platforms that support personalized and adaptive learning.
At the same time, clear policies must be established to address data privacy, cybersecurity, and ethical
considerations associated with the use of artificial intelligence and digital tools in education.

> Assessment systems should be reformed to align with modern pedagogical approaches. The
implementation of continuous, formative, and competency-based assessment methods—such as
Obijective Structured Clinical Examinations (OSCEs), workplace-based assessments, and portfolio
evaluations—should be prioritized. These methods provide a more comprehensive evaluation of student
performance and facilitate ongoing feedback and self-directed learning.

> To address disparities in resource availability and ensure equitable access to quality education,
institutions and policymakers should promote the development of scalable and cost-effective solutions.
This includes the use of open educational resources, collaborative digital platforms, and international
partnerships that enable knowledge sharing and capacity building, particularly in low- and middle-
income settings.

> Institutional leadership and governance structures must play a proactive role in driving
educational transformation. Strategic planning processes should explicitly incorporate educational
innovation as a core priority, supported by adequate funding, infrastructure development, and
stakeholder engagement. Establishing dedicated units or centers for medical education innovation can
further enhance coordination and implementation.

> The incorporation of interprofessional education and interdisciplinary learning should be
expanded to reflect the collaborative nature of modern healthcare systems. Curricula should include
structured opportunities for interaction among medical, pharmacy, nursing, and allied health students,
fostering teamwork, communication, and shared decision-making competencies.

> Student well-being and professional identity formation should be recognized as integral
components of medical education. Institutions are encouraged to implement supportive learning
environments, mentorship programs, and wellness initiatives that address stress, burnout, and mental
health challenges. These efforts contribute to the development of resilient, empathetic, and ethically
grounded healthcare professionals.

> From a global perspective, strengthening international collaboration and alignment with
accreditation standards is essential. Institutions should actively participate in global networks, exchange
programs, and joint research initiatives to facilitate the dissemination of best practices and
harmonization of educational outcomes. At the same time, adaptations to local healthcare needs and
cultural contexts must be maintained to ensure relevance and effectiveness.

> Continuous quality improvement mechanisms should be embedded within educational systems.
Regular curriculum evaluation, feedback collection from students and faculty, and outcome-based
performance metrics should inform iterative refinement processes. Data-driven decision-making will
enable institutions to respond effectively to emerging challenges and opportunities.

> Finally, future-oriented research should be encouraged to evaluate the long-term impact of
modern teaching and learning methods on clinical competence, patient outcomes, and healthcare system
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performance. Interdisciplinary research integrating education, technology, and clinical sciences will be
particularly valuable in advancing evidence-based innovation in medical education.

> The successful advancement of modern teaching and learning methodologies in medical higher
education requires a coordinated, multi-level approach that integrates pedagogical innovation,
technological advancement, institutional leadership, and global collaboration. The implementation of
these recommendations will contribute to the development of a more adaptive, equitable, and high-
guality medical education system capable of addressing the complex demands of contemporary and
future healthcare environments.
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ENHANCED PENALTIES FOR TRAFFIC SAFETY VIOLATIONS BASED ON ONLINE
FEEDBACK FROM CITIZENS

Tien LE NHAT
Thu Dau Mot University, Vietnam

Abstract

Traffic accidents and violations remain complex, requiring enhanced effectiveness in enforcing
administrative penalties. In the context of digital transformation, online feedback from citizens has
become a crucial monitoring channel, supporting authorities in detecting and addressing violations.
However, implementation in Vietnam lacks uniformity, transparency, and effectiveness. This research
proposes improving the legal framework, applying digital and Al technologies, standardizing
processing procedures, and promoting social oversight. The expected results contribute to the
modernization of administrative management and the development of a safe traffic culture.

Keywords: traffic safety, administrative penalties, online feedback, community monitoring, e-
government.

1. Introduction

In the process of industrialization, modernization, and international integration, transportation plays a
crucial role in socio-economic development. However, along with the rapid increase in motorized
vehicles, traffic safety violations in our country remain complex. Acts such as speeding, running red
lights, driving against the flow of traffic, encroaching on road lanes and sidewalks, and driving under
the influence of alcohol occur frequently, directly causing thousands of traffic accidents each year,
resulting in heavy losses of life, property, and social order.

According to statistics from 2024, the whole country had 23,484 traffic accidents, with 10,944 deaths
and 17,342 injuries (The Doan, 2025). In the first six months of 2025, the whole country had 9,398
traffic accidents, with 5,293 deaths and 6,264 injuries ( Pham Cong, 2025) .

The Party and the State have implemented numerous policies and measures to ensure traffic safety and
order, with administrative penalties being considered a crucial tool for deterrence, prevention, and
education of law compliance. However, current enforcement remains limited due to insufficient
personnel, making it difficult to cover all traffic activities, while violations occur everywhere and at all
times.

In this context, the rapid development of information technology and the trend of building e-government
and digital government have created favorable conditions for mobilizing citizens to participate in social
monitoring through online feedback channels. Information provided by citizens not only helps to
promptly detect violations but also contributes to enhancing the transparency and accountability of
management agencies. However, the process of receiving, verifying, and penalizing based on online
feedback in our country still faces many shortcomings: the legal framework is incomplete , the
processing procedures are not standardized, the technological infrastructure is not yet synchronized,
and social trust is not high.

Therefore, researching and proposing solutions to strengthen the enforcement of administrative
penalties for traffic safety violations based on online feedback from citizens is of urgent importance.
This will contribute to improving the effectiveness of state management while promoting the
development of a civilized and modern traffic culture, ensuring safety and social order in the current
period.

132



INTERNATIONAL SAMSUN SCIENTIFIC RESEARCH AND INNOVATION ISARC Acad
Congress Proceedings Book / April 23-24, 2026 / Samsun, Turkiye cademy

2. Vietnamese legal regulations on administrative penalties for violations in the field of traffic
safety and order.

Administrative penalties are an important state management tool aimed at maintaining traffic safety and
order and raising public awareness of law compliance. In Vietnam, the legal system regarding
administrative penalties in this field has been established and continuously improved, as evidenced by
fundamental legal documents.

Firstly, the Law on Handling Administrative Violations of 2012 (amended and supplemented in 2020
and 2022) serves as the general legal framework, stipulating the principles, authority, and procedures
for imposing penalties. Alongside this, the Road Traffic Law of 2008 defines the rights and obligations
of road users, while also specifying prohibited acts, creating a foundation for the development of
subordinate legal documents.

Among these, Government Decree No. 100/2019/ND-CP dated December 30, 2019, stipulating
administrative penalties for violations in the field of road and rail transport , amended by Government
Decree No. 123/2021/ND-CP dated December 28, 2021, amending and supplementing a number of
articles of decrees stipulating administrative penalties in the fields of maritime transport; road and rail
transport; and civil aviation, is an important document that specifically regulates violations, penalty
levels, supplementary penalty forms, and remedial measures in the field of road and rail transport.
Notably, this decree increases penalties for dangerous acts such as drunk driving, speeding, and the
misuse of vehicle tracking devices.

In particular, Government Decree 168/2024/ND-CP dated December 26, 2024, regulating
administrative penalties for traffic violations on road transport; and the deduction and restoration of
points on driver's licenses (effective from January 1, 2025) has comprehensively amended Decree
100/2019/ND-CP, introducing important new points such as the mechanism for deducting points from
driver's licenses, specific regulations on repeat offenses, and adjusting the penalties to be stricter for
common offenses such as running red lights, lane encroachment, and speeding violations. Initial
statistics show that after Decree 168/2024/ND-CP came into effect, traffic accidents and violations have
decreased significantly, reflecting the deterrent effect and practical effectiveness of the policy.

However, the current legal system still has gaps regarding the use of online feedback from citizens as a
basis for penalties. Although information receiving channels through public service portals, mobile
applications, and social networks have been implemented, the law only recognizes these as supporting
data sources and does not clearly define the legal value of images, videos, or reports provided by
citizens. This necessitates further improvement of the legal framework to enhance the role of social
oversight and the application of digital technology in traffic safety management.

3. Current situation regarding administrative penalties for traffic safety violations.
3.1. Context and Policy Guidelines

In recent years, along with the development of digital government and smart cities, many localities in
Vietnam have implemented mechanisms for receiving online feedback from citizens regarding traffic
safety violations. Popular channels include traffic police hotlines, public service portals, the "1022"
application, email, and even the official social media accounts of relevant agencies. Circular
73/2024/TT-BCA dated November 15, 2024, issued by the Ministry of Public Security, regulating the
patrol, control, and handling of traffic safety violations by traffic police, requires the public disclosure
of contact points for receiving feedback and specifies responsibilities for handling violations, affirming
that this is not just a temporary measure but a direction in state administrative management.

This approach aligns with international trends in citizen participation governance (United Nations
Human Settlements Programme, 2025) and "smart governance" (Almulhim, Al, & Yigitcanlar, T.,
2025), where citizens are not only subjects of regulation but also become active partners with the
government in monitoring and enforcing the law.
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3.2. Some typical cases that have been handled.

In fact, many cases of traffic violations being processed based on community feedback have emerged.
For example, on September 5, 2025, in Binh Duong, driver LTT was issued a citation after a citizen
recorded him running a red light on provincial road DT744 and sent the clip to the authorities. This case
was handled according to the penalty framework in Decree 168/2024/ND-CP, with a fine of 18-20
million VND and a deduction of 4 points from his driver's license. This is clear evidence that online
feedback has been transformed into legal grounds for penalties after verification. ( Minh Hoa, 2025).

On April 24, 2025, in Khanh Hoa, a resident provided a video clip showing a car with license plate
79A-399.xx running a red light on National Highway 1, in Ninh Quang commune, Ninh Hoa town.
After receiving and verifying the authenticity of the clip, the traffic police summoned the driver, HTTV,
for questioning. He admitted to the violation. Based on Decree No. 168/2024/ND-CP, the authorities
issued a fine of 19 million VND and deducted 4 points from his driver's license. (Tran Hoai, 2025).

From April 26th to June 7th, 2024, the Tan Uyen City Police Department in Binh Duong Province
launched a campaign to encourage citizens to monitor and provide images of traffic safety violations.
As a result, the unit received 25 videos and images submitted by citizens, verifying and issuing fines to
7 cases for violations such as driving in the wrong lane, overtaking in prohibited areas, overloading,
and failing to obey traffic lights. The total fine amounted to 21.5 million VND, and in some cases,
driving licenses were revoked. The remaining cases are still under investigation for further action. This
case demonstrates that the mechanism of receiving and penalizing violations through images not only
raises awareness of law compliance but also enables citizens to become active partners with law
enforcement in traffic management. ( Quynh Anh, 2024).

In Ben Cat City, Binh Duong Province, from April 26th to May 6th, 2024, the city police received 23
reports of traffic safety violations provided by citizens. Through videos/images, authorities quickly
verified and processed many cases: female driver TTP was issued a citation on the same afternoon the
clip was sent for driving against the flow of traffic; Mr. TVS was also similarly penalized after being
reported for driving against the flow of traffic on NA3 road, My Phuoc 2 Industrial Park. These cases
demonstrate that "information from the community" is not only a factor in social monitoring but is
gradually becoming a practical basis for legal penalties. Simultaneously, the mechanism for receiving,
verifying, and responding (including a commitment to maintaining the anonymity of those reporting) is
a crucial factor in enhancing the feasibility and social support for traffic management policies. (Quynh
Anh, 2024).

3.3. Cases that cannot yet be resolved

Alongside successful penalty cases, a significant percentage of citizens still report "not reaching a
penalty decision," mainly due to a lack of standardized digital evidence and the need for additional legal
verification. In terms of framework, Government Decree 135/2021/ND-CP dated December 31, 2021,
regulating the list, management, and use of technical equipment and the process of collecting and using
data obtained from technical equipment provided by individuals and organizations to detect
administrative violations, allows authorities to "collect and use data obtained from technical equipment
provided by individuals and organizations to detect administrative violations." However, this data is
only a basis for verification and detection, not automatically sufficient evidence to make a decision.
Therefore, it must undergo an independent verification and comparison process according to the Law
on Handling Administrative Violations. This explains why many complaints are delayed in processing
or are temporarily recorded without immediate penalties.

In practice, at the local level, the Ho Chi Minh City Traffic Police Department publicly announces
channels for receiving video clips/images (on-duty phone, email, Zalo OA) (Huong Chi, 2025), but also
emphasizes that the materials submitted by citizens are only initial sources of information for the force
to "filter - verify - create a file," and not every clip is eligible for a decision. This process is consistent
with the spirit of the Law on Handling Administrative Violations, which requires verifying the details
of the case before imposing penalties and strictly adhering to deadlines and procedures for drawing up
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reports, providing explanations, and making decisions... in order to minimize the risk of future
complaints.

Common technical shortcomings that result in substandard video/images include: (i) failure to identify
the subject/license plate or excessively low quality; (ii) lack of reliable time-location information (no
timestamp, inability to verify spatial landmarks); (iii) failure to accurately depict the violation at the
correct moment (e.g., only showing the vehicle stopped at the line but not proving the traffic light/no-
entry signal); (iv) signs of editing/manipulation, failing to ensure data "integrity"; (v) discontinuous
sequence of events, lack of context before, during, and after the act; (vi) inability to access the original
file/metadata or lack of supporting witnesses. Therefore, many cases require on-site verification,
extraction of official camera footage, and questioning of relevant individuals, leading to delays in the
investigation process. The current legal framework also places great emphasis on the requirement of
"properly collected data” for it to have legal value—a principle clearly recognized in the litigation
system when discussing evidence from audio/video recordings and applied similarly in terms of
standards to digital data in administrative sanctions.

Besides the verification requirement, an institutional factor also contributes to the "delay": Decree
135/2021/ND-CP has opened the mechanism for receiving data from citizens, but there is still no
minimum technical standard applied uniformly nationwide for "digital evidence from citizens" used in
traffic enforcement (e.g., minimum resolution, acceptable format, timestamp/metadata requirements,
original file preservation methods, handover sequence...). Therefore, units still have to rely on internal
procedures and general principles of the Law on Administrative Sanctions regarding verification,
leading to different interpretations and levels of strictness between localities. Recent practice shows a
trend towards tightening visual evidence during control: traffic police are required to use cameras when
stopping, inspecting, and processing violations and to store data according to regulations, thereby
raising the standard of evidence on the State's side; however, the "standardization of input" from the
citizens' side is still being perfected.

In summary, the current "bottleneck™ of the online reporting mechanism lies in: (1) the uneven quality
and integrity of data submitted by citizens; (2) the lack of a unified standard for digital evidence
provided by citizens; (3) the obligation for independent verification under the Law on Administrative
Sanctions, which prolongs processing time; and (4) differences in implementation between localities.
Therefore, although this mechanism has created a deterrent effect and supported law enforcement
agencies (as in the cases of penalties in Khanh Hoa and Binh Duong), the skepticism of some citizens
about the effectiveness of "sending clips and getting fined immediately" still persists—an expectation
that is not compatible with the current legal requirements for evidence and administrative sanction
procedures.

3.4. Overall Assessment

It can be affirmed that receiving online feedback from citizens has initially expanded social monitoring
resources, providing strong support to law enforcement agencies, which are often understaffed and
struggle to cover everything comprehensively. Typical cases demonstrate that online feedback can
absolutely become grounds for penalties if standardized and verified according to proper procedures.

However, this model also reveals some legal and technical obstacles. Specifically:

- There are no unified standards for digital data (formats, metadata, evidence storage chains).

- The data collection system is not synchronized across localities, leading to fragmentation.

- The lack of transparent and accountable feedback mechanisms has led to a lack of public trust.

On the other hand, the new policy (drafting financial support for informants, equivalent to 5-10% of
the fine) shows a direction to encourage more active public participation. This indicates that the model
will continue to be institutionalized in the future, while also requiring the improvement of the legal
framework to ensure its legality, fairness, and transparency.
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4. Proposed solutions
4.1. Completing the legal framework for electronic evidence

For online reporting to truly become an effective tool in enforcing traffic violations, a prerequisite is
establishing a clear legal basis for the value of electronic data provided by citizens. Current practice
shows that, although the Law on Handling Administrative Violations (2012, amended in 2020 and 2022)
stipulates evidence, it still lacks specific provisions on "electronic evidence" and a mechanism for
recognizing the legality of images and videos recorded by citizens. This legal gap makes it difficult for
authorities to use reported data as a basis for penalties and creates inconsistencies among localities in
its application.

Therefore, it is necessary to amend and supplement the Law on Handling Administrative Violations or
issue a separate decree clearly defining the legal standards for electronic data. This will provide a solid
legal framework to ensure that all punitive activities based on online feedback are carried out
transparently, fairly, and with enforceable legal value. A clear system of regulations on the form,
content, and process of evaluating electronic data will not only provide management agencies with a
specific legal basis but also strengthen public confidence in the fairness of the handling mechanism.

Simultaneously, the issuance of national technical standards for electronic evidence in the field of road
transport is essential. These standards must define minimum requirements such as file format, image
resolution, metadata information (date, time, GPS coordinates), and mechanisms for digital signatures
or source authentication to ensure data integrity and provenance. When these standards are applied
consistently, electronic evidence will have the same legal value as traditional evidence, minimizing
disputes and shortening verification processes.

Furthermore, the legal framework needs to include regulations on the responsibilities and rights of
information providers. Protecting citizens when they truthfully report information is essential to
encourage long-term participation and prevent fear of retaliation. Conversely, strict penalties are needed
for acts of exploiting the reporting channel to spread false information, manipulate images, or distort
facts to attack individuals or undermine the government. A balance between encouragement and
deterrence will ensure a healthy and reliable online reporting environment, becoming an indispensable
part of a modern traffic safety management system.

4.2. Standardize the process of receiving, processing, and responding to inquiries.

Currently, different localities are still applying different models for receiving, processing, and
responding to information, leading to fragmentation and a lack of uniformity. A unified process needs
to be established nationwide, starting from the following steps:

- Step 1: Receiving feedback. Citizens submit feedback via the VVneid mobile application, website, or
public service portal. The system automatically records information about the time, location, and
verifies the sender's data. In addition, it is necessary to ensure the confidentiality of the sender’s personal
information to prevent retaliation.

- Step 2: Screening and Verification. The responsible department uses software to check data integrity
and verify the reliability of the account and the data sender. Simultaneously, they compare the data with
camera footage and vehicle tracking data.

- Step 3: Making a decision on penalties. After verification, the authorities, based on legal regulations,
issue a penalty decision within their jurisdiction.

- Step 4: Announce results and provide feedback. Citizens who submit feedback are informed of the
processing results, ensuring transparency and accountability.

In addition, it is necessary to build a data linkage mechanism between the Ministry of Public Security,
the Ministry of Construction and Transport, the Vehicle Registration Department, insurance companies,
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etc., so that penalties based on online complaints from citizens can be implemented quickly and have a
strong deterrent effect.

4.3. Application of digital technology and artificial intelligence

Online reporting generates a massive amount of image and video data, diverse in format and quality.
Manual processing makes it difficult for authorities to ensure timeliness and accuracy in verification
and enforcement. Therefore, the application of modern technologies such as artificial intelligence (Al)
and deep learning is essential. These models can automatically identify common violations such as
running red lights, not wearing helmets, lane encroachment, or speeding, thereby helping the system
filter and classify data quickly, reducing the burden on law enforcement and increasing objectivity in
processing.

Simultaneously, Blockchain technology offers a solution to ensure the integrity, transparency, and
immutability of reflected data. Each image and video is encrypted and assigned a "digital timestamp"
along with an authentication key, helping to prove the origin and time of creation of the evidence. This
is especially important in the context of online reports being increasingly used as legal grounds: only
when data can be verified for reliability and authenticity does it have value in the process of
administrative sanctions. Blockchain therefore becomes a technical platform protecting both regulatory
agencies and information providers.

Finally, the system's effectiveness is enhanced by integrating data from multiple sources: community
cameras, security cameras, traffic monitoring devices, and direct feedback from citizens. When citizens
submit data via the VNelD digital identity application, the system can automatically attach GPS
coordinates, real-time data, and sender identification information, helping to verify data origin and
reduce disputes over legality. Thanks to the combination of intelligent recognition technology,
blockchain, and digital identity, online feedback not only becomes a management support tool but also
a foundation for forming a transparent and sustainable digital traffic monitoring ecosystem.

4.4. Mechanisms for encouraging and engaging the community

For the online feedback model to operate sustainably, the focus should not only be on the processing
capacity of the management agency but, first and foremost, on designing a mechanism that properly
incentivizes citizen participation. A multi-tiered incentive architecture, combining economic benefits,
recognition of community spirit, and engagement, will help expand the user base, improve data quality,
and maintain stable participation levels over time.

Firstly, financial incentives, such as providing informants with 5-10% of the fine (maximum 5 million
VND per case), create a clear economic incentive. A reward ceiling mechanism protects the integrity
of the system, limits the "reward-hunting" mentality, and directly links rewards to the deterrent effect
of violations: the more serious the violation, the more incentive-generating the corresponding reward,
while remaining within budgetary and public control limits. When operated transparently, with
automated payment and verification processes, this incentive layer can quickly increase response rates
and coverage across space and time.

Transforming individual behavior into social norms through communication campaigns such as
"Citizens Working Together to Maintain Traffic Safety," co-organized by socio-political organizations
like the Youth Union and Women's Union, offers several benefits. When these organizations participate,
the model benefits from expanding the network of reliable information providers and enhancing the
community's digital capacity (legally compliant methods for recording evidence, protecting personal
data, and procedures for submitting and tracking records).

4.5. Enhancing the capacity and accountability of law enforcement agencies.

For the online reporting mechanism to be truly effective, not only citizens but also law enforcement
agencies need to be adequately prepared in terms of capacity, tools, and legal responsibility. First and
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foremost, training in digital data processing skills is an urgent requirement. Enforcement officers need
to be equipped with the ability to analyze and verify electronic evidence, identify signs of tampering or
alteration, and use artificial intelligence (Al) tools to assess images and videos. The digital capabilities
of the team not only determine the accuracy of the processing results but also directly affect the
credibility and transparency of the entire reporting system.

Simultaneously, a clear accountability mechanism for handling complaints needs to be established. Any
complaint that meets legal standards but is not accepted or processed must have a written explanation
of the specific reasons; the percentage of complaints processed, the number of cases under review, and
the number of rejected complaints should be periodically publicized. This transparency not only helps
citizens monitor the implementing agencies but also contributes to building trust, transforming online
complaints into a genuine citizen-government dialogue channel, rather than just a one-way form of
information reception.

Finally, to ensure deterrence, the online reporting system needs to be synchronously connected with the
database of traffic violations detected by cameras, driver's licenses, vehicle registration, and motor
vehicle insurance. When data is interconnected, penalty decisions will be implemented quickly and
efficiently, avoiding "pending penalties” or repeated violations due to lack of information. This data
linkage model not only helps improve management efficiency but also creates a step forward in
administrative modernization, moving towards a transparent, intelligent, and responsible digital
transportation ecosystem.

4.6. Learning from international experience and technological cooperation

International experience shows that many developed countries have built effective online reporting
models by closely integrating legal frameworks, technology, and a digital citizenship culture. Singapore
is a prime example with its OneService application, where citizens can submit images and videos of
traffic violations or other urban issues. Authorities receive, verify, and respond in a very short time,
helping to maintain public trust in the effectiveness of the reporting mechanism. This model operates
on a "two-way feedback" principle — citizens not only submit information but also receive updates on
the processing results, creating a transparent cycle in urban governance.

In South Korea, the government has widely implemented applications that allow citizens to submit
videos of traffic violations with an automated Al-powered verification process, directly connected to
the electronic penalty system. A key feature of this model is its public processing and online tracking
mechanism, enabling citizens to check the status of their reports while significantly reducing manual
workload for authorities. The integration of technology and transparency has transformed community
reporting into a highly effective tool for government administration, contributing to the formation of a
nationwide awareness of traffic law compliance.

Meanwhile, Japan places particular emphasis on protecting whistleblowers and the privacy of
community data. Strict regulations on the collection, storage, and use of personal information ensure
that all feedback is used for its intended purpose, preventing misuse or disclosure of the provider's
identity. This approach helps maintain social trust in the feedback mechanism while strengthening the
legal foundation for the use of community data in modern governance. Based on these experiences,
Vietnam can fully cooperate internationally to learn about standardized processes, enhance
technological capabilities, and ensure data security, aiming to build an online feedback model that suits
its specific characteristics but meets international standards.

5. Conclusion

Online reporting of traffic safety violations is a modern governance tool that effectively complements
the already limited enforcement force and expands the scope of social oversight in the context of digital
transformation. In practice, this channel can be transformed into a basis for penalties when data is
standardized and systematically verified, contributing to a reduction in violations and traffic accidents.
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However, for sustainable use, the current mechanism needs improvement across four pillars: legal
framework, processes, technology, and enforcement capacity, alongside designs that encourage citizen
participation.

Legally, it is necessary to clearly establish the value of electronic evidence provided by citizens, issue
unified technical standards (format, resolution, metadata, digital signature/storage string), and strike a
balance between protecting whistleblowers and imposing penalties for forgery. Regarding procedures,
a unified national process of "receiving - screening/verifying - deciding - responding" is required, along
with transparent processing rates and timelines, and seamless integration with the traffic violation
enforcement system, driver's license system, vehicle registration, and insurance to ensure deterrence
and end the practice of "suspended penalties."

In terms of technology, Al/Deep Learning helps automatically detect violations in big data; Blockchain
ensures integrity and prevents modification; and integrating data from multiple sources (community
cameras, security, businesses, VNelD) enhances reliability and accessibility. Regarding human
resources, it is necessary to train law enforcement personnel in digital skills and establish accountability
mechanisms based on publicly available standards. Simultaneously, a multi-tiered (financial — moral —
community) incentive architecture is needed to transform fragmented individual reporting behavior into
a positive social monitoring culture.

Experiences from Singapore, South Korea, and Japan confirm that a clear legal framework, transparent
processes, appropriate technology, and privacy protection are crucial conditions. A feasible roadmap
for Vietnam is: (i) perfecting the legal framework and technical standards; (ii) building a unified
national platform with interconnected data; (iii) piloting phased expansion, measured by input-output
indicators (rate of qualified reports, median processing time, successful penalty rate, reduction in
violations at hotspots). When implemented synchronously, the online reporting mechanism will become
a pillar of digital traffic governance: transparent, efficient, and citizen-centered.
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ULUSLARARASI SAMSUN BILIMSEL ARASTIRMALAR VE INOVASYON KONGRESI
23-24 Nisan 2026 tarihleri arasinda Samsun’da 8 farkl tilkenin akademisyen/arastirmacilarinin
katilimiyla ger¢eklesmistir. Kongre kapsaminda sunumu yapilan 18 bildirinin 7 adeti Tiirkiye’den
katilimeilar tarafindan; 11 bildiri ise 7 tilkeden katilimcilar tarafindan sunulmustur. Kongre 16
Ocak 2020 Akademik Tesvik Odenegi Yonetmeligine getirilen “Tebliglerin sunuldugu yurt icinde
veya yurt digindaki etkinligin uluslararas: olarak nitelendirilebilmesi i¢in Tiirkiye disinda en az
bes farkli lilkeden sozlii teblig sunan konugmacinin katilim saglamasi ve tebliglerin yaridan
fazlasinin Tiirkiye disindan katilimcilar tarafindan sunulmasi esastir.” degisikligine uygun
diizenlenmistir.
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