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Cocuk Dig Hekimliginde Davranis Yonlendirme Teknikleri: Bir Glincelleme
Behavior Guidance Techniques in Pediatric Dentistry: An Update

® Erva GUNGOR? © Nevra KARAMUFTUOGLUP

?jstanbul Sancaktepe Agiz ve Dis Sagligi Merkezi, istanbul, Tiirkiye
bSaglik Bilimleri Universitesi, Gllhane Dis Hekimligi Fakiltesi, Cocuk Dis Hekimligi ABD, Ankara, Tirkiye

Ozet

Dental kaygl, korku ve fobi gocuk dis hekimliginde sik karsilasilan psikolojik durumlardir ve tedaviye uyum
guclugu ile olumsuz agiz-dis sagligl sonuglarina yol acabilir. Bu durumlarin gelisiminde ¢ocuklarin gegmis
deneyimleri, ebeveyn tutumlari ve gevresel faktorler onemli rol oynamaktadir. Cocuk dis hekimliginde bu
sorunlari yonetmek amaciyla ¢esitli davranis yonlendirme teknikleri gelistirilmistir. Bu teknikler; iletisimsel
yaklasimlar, pekistirme yontemleri, dikkat dagitma ve duyarsizlastirma gibi farkli stratejileri icermekte ve
literaturde etkinlikleriyle desteklenmektedir. Ancak yontemlerin avantajlar, sinirtiliklar ve ebeveyn kabulu
farklilik gosterebilmektedir.

Bu derlemenin amaci, ¢cocuk dis hekimliginde kullanilan glincel davranis yonlendirme tekniklerini 6zetlemek,
etkinliklerini ve sinirtiiklarini tartismak ve klinik uygulamalara yonelik pratik oneriler sunmaktir. Sonug olarak,
bireysellestirilmis teknik segcimi ve ebeveyn katiiminin dikkate alinmasi, tedavi basarisi ve gocuklarda olumlu
dental tutumlarin gelistirilmesi agisindan kritik Gneme sahiptir.

Anahtar Kelimeler: Cocuk dis hekimligi, Davranis yonlendirmesi, Dental kaygi, Dental korku, Dental fobi
Summary

Dental anxiety, fear, and phobia are common psychological conditions encountered in pediatric dentistry, often
leading to treatment compliance difficulties and adverse oral health outcomes. The development of these
conditions is influenced by children’s previous experiences, parental attitudes, and environmental factors. To
address these challenges, various behavior management techniques have been developed in pediatric
dentistry. These techniques include communicative approaches, reinforcement methods, distraction, and
desensitization strategies, with their effectiveness supported by the literature. However, the advantages,
limitations, and parental acceptance of these methods may vary.

The aim of this review is to summarize current behavior management techniques in pediatric dentistry, discuss
their effectiveness and limitations, and provide practical recommendations for clinical applications. In
conclusion, individualized technique selection and consideration of parental involvement are critical for
treatment success and for fostering positive dental attitudes in children.

Keywords: Pediatric dentistry, Behavior management, Dental anxiety, Dental fear, Dental phobia
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Giris

1970’li Dental kaygi, korku ve fobi, cocuk dis hekimliginde en sik karsilasilan psikolojik durumlar arasinda yer
almakta olup, tedaviye uyum guclukleri ve olumsuz agiz-dis sagligi sonuglarina neden olabilmektedir (Klingberg
ve Broberg, 2007). Bu kavramlar, siddet duzeyleri agisindan farklilik gostermektedir: dental kaygl daha hafif
duzeyde endiseyi ifade ederken, dental korku belirli uyaranlara karsi gelisen yogun tepkileri; dental fobi ise
irrasyonel ve gunluk yasami etkileyebilecek dlzeyde asir kaginma davraniglarini tanimlamaktadir. Kavramlarin
bu sekilde siniflandirilimasi, literatirde farkli tanimlamalar arasindaki karisikligr nlemek icin 6nemlidir.

Bu durumlarin gelisiminde cocugun gecmis dental deneyimleri, ebeveynin kaygi dizeyi ve tutumlariile klinik
ortamin ézellikleri gibi cevresel faktorler rol oynamaktadir. Ozellikle ebeveynin dentaltedaviye iliskin tutumunun,
cocuklarin kaygl duzeyini ve tedaviye katiim motivasyonunu dogrudan etkiledigi bildirilmektedir (Pinkham,
1991).

Cocuk dis hekimliginde bu sorunlarin yonetimi igin gelistirilen davranis yonlendirme teknikleri, cocuklarin
tedaviye uyumunu artirmayi ve uzun vadede olumlu dental tutum kazandirmayl amaclamaktadir. Bu teknikler,
iletisimsel yaklasimlar (or. “anlat-goster-uygula”), pekistirme yontemleri (sosyal ve somut pekistirme), dikkat
dagitma, modelleme ve sistematik duyarsizlastirma gibi farkli stratejileri icermektedir. Literatirde bu
yontemlerin etkinligi desteklenmekle birlikte, her teknigin avantajlari ve sinirliliklar bulunmaktadir (AAPD, 2024).

Ornegin, “anlat-gdster-uygula” teknigi dzellikle kiiclik yas gruplarinda etkili bulunurken, dikkat dagitma
yontemleri kaygi duzeyi yUksek cocuklarda sinirli basari gosterebilmektedir. Ayrica, bazi tekniklerin ebeveynler
tarafindan daha kolay kabul edildigi, bazilarinin ise kultarel veya bireysel farkliliklar nedeniyle sinirli
uygulanabilirlige sahip oldugu rapor edilmektedir (Hosey, 2002; Appukuttan, 2016).

Bu baglamda, mevcut derlemenin amaci; ¢ocuk dis hekimliginde kullanilan gincel davranis yonlendirme
tekniklerini 6zetlemek, etkinliklerini ve sinirliiklarini tartismak ve klinik uygulamalara yonelik pratik oneriler
sunmaktir. Sonug olarak, bireysellestirilmis teknik secimi, cocugun 6zelliklerinin dikkate alinmasi ve ebeveyn
katiiminin saglanmasi, tedavi basarisi ve ¢gocuklarda olumlu dental tutumlarin gelistirilmesi acisindan kritik
oneme sahiptir.

Davranis Yonlendirme Teknikleri
Davranis yonlendirme teknikleri, temel ve ileri teknikler olmak Uzere ikiye ayrilmaktadir (AAPD, 2024).

1. Temel Davranig Yonlendirme Teknikleri

Dis hekimleri, her hastanin iletisim kurma konusunda ayni derecede istekli olmayabilecegini gz 6ninde
bulundurmalidir (Lepper ve ark., 1995). Uyum saglamakta glclik geken hastalarla yapilan arastirmalar, dis
hekiminin ses tonunu dikkatlice ayarlamasinin, empati gostermesinin, ikna becerilerini kullanmasinin ve
hastaya kontrol hissi saglamasinin is birligi Uzerinde olumlu etkiler yarattigini gostermektedir (Sarnat ve ark.,
2001).

Arastirmalar; uyum saglamakta zorlanan c¢ocuklarin yalnizca kiguk bir kisminda dental korkunun
bulundugunu, ayrica dental korku yasayan c¢ocuklarin tUmunun tedavi sirasinda davranigsal problemler
sergilemedigini belirtmektedir. Bu nedenle, dis hekiminin tedavi planlamasi yaparken cocugun is birligi
potansiyelini degerlendirmesi ve bu sureci uygun davranis yonlendirme teknikleriyle desteklemesi gereklidir
(Baier ve ark., 2004).

iletisim ve iletisimsel Rehberlik

Iletisimsel yonetim ve uygun komut kullanimi hem is birligi yapan hem de yapmayan hasta gruplarinda
yaygin olarak uygulanmaktadir. Bir muayenenin baslangicinda gcocuga soru yoneltmek ve aktif/yansitici dinleme
yapmak guven iliskisini guc¢lendirmektedir (Karamufttoglu, 2024). Cocugun tedavi sUrecine aktif bir katiimci
olarak dahil edilmesi, hekimin ise acgiklayici ve yonlendirici ifadelerle streci yonetmesi onerilmektedir (Makansi
ve ark., 2018).

lletisimsel rehberlik; 6n ziyaret gorsellestirmesi, dogrudan gozlem, anlat-goster-uygula, sor-anlat-sor, ses
kontroll, so6zstz iletisim, olumlu pekistirme, dikkat dagitma, hafizanin yeniden yapilandirilmasi,
duyarsizlastirma, ebeveynin varligi/yoklugu, gelismis kontrol yontemleri, hayvan destekli terapi, resim-degisim
iletisim sistemi, bilissel-davranisgi terapi ve gerektiginde azot oksit/oksijen inhalasyonu gibi yontemleri
icermektedir (AAPD, 2024).

Hekim, bu teknikleri segerken cocugun bilissel ve psikolojik gelisimini, ayrica olasi iletisim bozukluklarini
(ornegin isitme kaybi) goz 6nunde bulundurmalidir.
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1.1. Olumlu On Ziyaret Gérsellestirmesi

Bu teknikte gocuk ve ebeveynler, dental muayene oncesinde klinik streci tanitan gorselleri inceleyerek on
bilgi edinir. Bu yaklasim, ¢ocuklarin beklentilerini duzenler ve tedaviye bagslamadan once kaygly azaltir (Fox ve
Newton, 2006).

1.2. Dogrudan Gozlem

Hastalarin video veya canli gozlem yoluyla baska bir gocugun tedavi surecini izlemesine dayanir. Bu
yontem, cocugun dental ortama asinaligini artirarak glvenli bir 6grenme deneyimi saglar (Fox ve Newton, 2006).

1.3. Anlat-Goster-Uygula

Cocukdis hekimliginde en sik kullanilan yontemlerden biridir. Cocuga islem sozel olarak agiklanir, gorselve
isitsel materyallerle tanitilir ve son asamada islem uygulanir (Hosey, 2002; AAPD, 2024). Bu teknigin hasta
yakinlari tarafindan siklikla kabul gordligu belirtiimistir (Machen, 1984). Ancak, dikkat dagitma gibi diger
tekniklerle birlikte kullanildiginda daha etkili sonuclar elde edilmektedir (Holst ve Crossner, 1984).

1.4. Sor-Anlat-Sor

Bu yontem, hastanin tedaviye dair duygularini sorgulamayi, asamalari korkutucu olmayan bir dille
aclklamay! ve ardindan hastanin anlayisini tekrar degerlendirmeyi icerir. Amerikan Pediatrik Dis Hekimligi
Akademisi tarafindan davranis yonlendirme rehberine dahil edilmistir (Coskun ve Ulusu, 2019; AAPD, 2024).

1.5. Ses Kontroll

Hekimin ses tonunu, yuksekligini veya temposunu degistirerek ¢cocugun dikkatini toplamasina dayanir.
Etkin bir yontem olmasina karsin, ebeveynler tarafindan her zaman kabul gormeyebilir; bu nedenle
uygulanmadan énce aciklama yapilmasi énerilir (Roberts ve ark., 2010). isitme veya gérme engelli cocuklarda,
alternatif yontemlerle modifiye edilmesi gereklidir (Mohan ve ark., 2016).

1.6. Sézsliz iletisim

Durus, mimik ve uygun temasla desteklenen sodzsiz iletisim, diger yontemlerin etkinligini artirir ve tim
gocuklarda uygulanabilir (AAPD, 2024).

1.7. Pozitif Pekistirme

Cocugun olumlu davraniglarinin sosyal veya somut ddullerle desteklenmesini igerir. Tedaviye uyumu
artirmada yaygin kullanilan ve literatUrde etkinligi kanitlanmis bir yontemdir (Hosey, 2002; AAPD, 2022).

1.8. Dikkat Dagitma

Stresli islemler sirasinda gcocugun dikkatini farkli yone cekmeyi amaglar. Muzik, hikaye, sanal gergeklik gibi
araclarla uygulandiginda kaygiyi azaltir (Prado ve ark., 2019; Senguler ve Topaloglu, 2021).
1.9. Hafizanin Yeniden Sekillendirilmesi

Olumsuz deneyimlerin olumlu hatiralarla yer degistirmesini hedefler. Ik dental deneyim sonrasi
uygulanarak ¢cocukta daha pozitif bir hatirlama saglanabilir (Kamath, 2013; AAPD, 2024).

1.10. Duyarsizlastirma

Cocugun korku uyandiran dental uyaranlara asamali olarak maruz birakilmasi ile kayginin azaltilmasini
amaclar. Basitten karmasiga ilerleyen adimlarin kullanimi 6nerilir (Roberts ve ark., 2010).

1.11. Kontroli Artirma

Cocuga tedavi sirasinda durumu kontrol edebilecegini hissettiren yontemdir. “El kaldirma sinyali” gibi
isaretlerile uygulandiginda kayglyi ve algilanan agriyi azalttigi rapor edilmistir (Levi ve ark., 2022; Roberts ve ark.,
2010).

1.12. Ebeveyn Mevcudiyeti

Ebeveynin tedavi sirasinda hazir bulunmasi, kayglyl azaltabilir veya bazi durumlarda sureci zorlastirabilir.
Karar, hastanin bireysel ihtiyaclari dikkate alinarak verilmelidir (Feigal, 2001; Pinkham, 1991; AAPD, 2024).

2. Dental Kaygist veya Ozel Saglik Bakimi [htiyaglari Olan Hastalar igin Ek Hususlar
2.1. Duyusal Uyumlu Dis Ortamlari (Sensory-Adapted Dental Environments, SADE)

SADE vyaklasimi, dental ortamin duyusal hassasiyetleri olan c¢ocuklar igin yeniden dtzenlenmesini
icerir.Isiklarin kisilmasi, tavan projeksiyonlari, sakinlestirici muzik ve derin basing saglayan ortller gibi

107



Gungor &Karamdftioglu SOYD, 2025, 5(3), 105-111

uyarlamalar gocugun kaygisini azaltarak daha islevsel bir tedavi deneyimi saglar (Cermak ve ark., 2015).Bu
teknik 6zellikle otizm spektrum bozuklugu ve duyusal isleme zorluklari olan ¢ocuklarda uygulanabilir (Bodison,
2018).

2.2. Hayvan Destekli Terapi (Animal-Assisted Therapy, AAT)

Egitilmis hayvanlarin kullanildigl bu yontem, dental tedavi sirasinda gocuklarin kaygisini ve algilanan agriyi
azaltmayi hedefler. Hayvanla etkilesim, iletisim engellerini azaltabilir, guven duygusu olusturabilir ve tedaviye
uyumu kolaylastirabilir (Cruz-Fierro ve ark., 2019). Bununla birlikte, alerji, immun yetmezlik veya astim gibi tibbi
durumlarda uygulanmasi kontrendikedir. Bu nedenle her uygulama oncesinde ¢gocugun tibbi oykusu dikkatle
degerlendirilmelidir (AAPD, 2024).

2.3. Resim Degisim lletisim Sistemi (Picture-Exchange Communication System, PECS)

PECS, sozlu iletisim becerileri sinirli gocuklarda sembolik gorseller araciligiyla ihtiyag ve duygularin ifade
edilmesini saglayan bir ydntemdir (Ganz ve ark., 2012). Ozellikle otizm spektrum bozuklugu olan gocuklarda
yaygin olarak kullanilir. Her bir resim karti belirli bir nesne, kisi veya kavramla dogrudan iligkili oldugundan
iletisimin netligi artar (Flippin ve ark., 2010).

2.4. Zihin-Beden Terapileri

Zihin-beden temelli yaklasimlar; nefes egzersizleri, biyolojik geri bildirim ve hipnoz gibi teknikleri icerir. Bu
yontemler, anksiyeteyi azaltarak cocugun tedaviye daha uyumlu hale gelmesine yardimci olur (McClintock ve
ark., 2019; Tieri ve ark., 2023). Hipnoz, ¢ocugun dikkati belirli distUnceler veya imgeler Uzerine odaklanarak
biling ve duygular Uzerinde etki yaratmasini saglar (Anthonappa, 2017). Derin nefes alma gibi gevseme teknikleri
de, agrive kayginin azaltilmasinda destekleyici ydontemlerdir (Bahrololoomi ve ark., 2022).

3. lleri Davranis Yénlendirme Teknikleri
3.1. El Agiz Ustiine Teknigi (Hand-over-Mouth, HOM)

Elagiz Ustlne teknigi, hekimin cocugun agzini kisa sUreli kapatarak dikkati toplamasina ve davranigi kontrol
etmesine dayalidir. Ancak bu yontemin ¢ocuk Uzerinde yaratabilecegi olumsuz psikolojik etkiler ve ebeveynler
tarafindan dusuk kabul gormesi nedeniyle, Amerikan Pediatrik Dis Hekimligi Akademisi’nin guncel
rehberlerinden ¢ikarilmistir (AAPD, 2024; Klingberg ve ark., 2006). Gunumuzde etik ve klinik agidan dnerilmeyen
bir teknik olarak degerlendirilmektedir.

3.2. Koruyucu Sabitleme (Protective Stabilization)

Koruyucu sabitleme, dental tedavi sirasinda cocugun hareketlerini kisitlayarak hastanin, hekimin ve
yardimci personelin guvenligini saglamayl amaclar. Bu yontem; fiziksel destek, mekanik araclar (or. sabitleyici
cihazlar, agiz acacagl) veya her ikisinin kombinasyonu ile uygulanabilir. Ancak, yanlis veya uygunsuz
uygulamalari fiziksel ya da psikolojik zararlara yol agabileceginden yalnizca gerekli durumlarda, en az kisitlayici
yontem segilerek ve ebeveyn onayi alinarak kullanitmalidir (AAPD, 2024; Nunn ve ark., 2008).

Koruyucu sabitleme ozellikle acil tedavi gereken, iletisim kurulamayan veya asiri kooperasyon sorunu
yasayan cocuklarda uygulanabilir. Bununla birlikte, strenin kisa tutulmasi, gocugun guvenliginin 6n planda
olmasi ve asla cezalandirma amaciyla kullanilmamasi temel etik kosullardir (Roberts ve ark., 2010).

Arastirmalar, ebeveynlerin koruyucu sabitleme ve el agiz Uzerine teknigini, davranis yonlendirme yontemleri
arasinda en az kabul goren yaklasimlar olarak degerlendirdigini bildirmektedir (Alammouri, 2006).

Sonug ve Oneriler

Cocuk dis hekimliginde davranis yonlendirme teknikleri, ¢ocukluk cagindaki hastalarin dental tedaviye
uyumunu artirarak hem gocugun hem de dis hekiminin surecini kolaylastiran temel bir yaklagsimdir (AAPD,
2024). Uygun teknik secimi; cocugun yasina, bilissel gelisim duzeyine, kisilik 6zelliklerine ve ge¢mis dental
deneyimlerine bagli olarak degismektedir. Anlat-goster-uygula, olumlu pekistirme ve dikkat dagitma gibi
yontemler genellikle yeterli olurken, asiri kaygili veya 0zel gereksinimleri olan ¢ocuklarda bilingli sedasyon ya da
genel anestezi gibi ileri teknikler gindeme gelebilir (Roberts ve ark., 2010).

Etkili bir davranis yonlendirme stratejisinin yalnizca mevcut tedavinin basarisini degil, ayni zamanda
gocugun gelecekte dis hekimine yonelik olumlu tutum gelistirmesini de destekledigi bildirilmektedir (Klingberg
ve Broberg, 2007). Bu nedenle dis hekiminin ¢ocuk psikolojisi, iletisim becerileri ve davranis yonetimi
konusunda donanimli olmasi kritik 6nem tasir.
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Ayrica ebeveynlerin sUrece aktif olarak dahil edilmesi, gocugun guven duygusunu artirarak tedaviye
uyumunu kolaylastirmaktadir (Sarnat ve ark., 2001). Cocuk odakli bir yaklasim benimseyen dis hekimleri,
yalnizca anlik tedavi saglamakla kalmaz, ayni zamanda ebeveynlerin ve ¢ocuklarin agiz-dis sagligl konusunda
bilinglenmesine ve duzenli dis hekimi ziyaretlerinin strdudrulmesine de katkida bulunurlar.

Sonug¢ olarak, cocuk dis hekimliginde guncel davranis yonlendirme tekniklerinin bilinmesi,
bireysellestirilmis sekilde uygulanmasi ve ebeveyn is birliginin saglanmasi, hem kisa vadede basarili tedavi
sonuglari elde etmek hem de uzun vadede olumlu dental tutumlar gelistirmek agisindan vazgecilmezdir (AAPD,
2024).
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Ozet

Dunyada ve Ulkemizde saglik okuryazarlig etkileyen faktorler one ¢ikmaktadir. Bu calismada da refakatgilerinin
saglik okur yazarligl duzeylerinin, sosyo-ekonomik durumla ve saglikli yasam davraniglar ile iligkisini
incelenmektedir.

Calisma tanimlayici tirde olup bir Universite hastanesinde yatan hastalarin refakatgilerinden olusmustur.
Verilerin toplanmasinda Avrupa Saglk Okur Yazarlig Olgeginin Tirkcesinden (ASOY-TR), bireylerin
sosyoekonomik durumlarini degerlendirmek icin bir anket formu ve Uluslararasi Fiziksel Aktivite Anketi (UFAA)
Kisa Formu kullanitmistir. Veriler arastirmaci tarafindan bireylerin kurum ziyareti sirasinda yUz ylze gorusme
yontemi ile toplanmistr. istatistiksel analizlerde say, ylizde, ki kare testi, binary logistic regresyon analizleri
kullanitmistir.

Yas artikga saglik okuryazarlig yeterliligi azalmaktadir, SES durumu iyi olanlar ve genel saglik durumu iyi olanlarin
yeterli saglik okur yazarligl artmaktadir. Sigara icme durumu hi¢ icmemis olanlar birakmis olanlara gore daha
fazla yetersiz saglik okuryazarligina sahipken alkol igme durumu halen igiyor olanlar da birakmis olanlara gore
daha fazla yetersiz saglik okuryazarligina sahiptir.

Anahtar Kelimeler: Saglik okuryazarligl, Sosyoekonomik durum, Saglik 6zellikleri

Summary

The factors that influence health literacy are of significance both on a global scale and within the national
context. The present study examines the relationship between the health literacy levels of companions and their
socio-economic status and healthy lifestyle behaviors.

The study is descriptive in nature and consists of caregivers of patients hospitalized at a university hospital. The
data were collected using the Turkish version of the European Health Literacy Scale (ASOY-TR), a questionnaire
form to assess individuals' socio-economic status, and the International Physical Activity Questionnaire (IPAQ)
Short Form. The data presented herein were collected by the researcher through the implementation of face-to-
face interviews, which took place during the subjects' visits to the institution. The statistical analyses
encompassed a range of methods, including counts, percentages, chi-square tests, and binary logistic
regression analyses.

The correlation between age and health literacy levels is negative; that is to say, as individuals grow older, their
capacity to comprehend health-related information and make informed decisions about their own health
diminishes. Conversely, individuals who possess both a high socio-economic status (SES) and good general
health have been shown to have higher levels of adequate health literacy. Individuals who have never smoked
exhibited lower health literacy compared to those who had ceased smoking, while those who currently consume
alcohol demonstrated similarly deficient health literacy as those who had ceased.

Keywords: Health Literacy, Socioeconomic status, Health status
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Giris

1970li yillarin baslarindan itibaren saglgin kritik belirleyicisi olan halk sagligl ve saglik hizmetlerinde giderek
onemi artan saglik okuryazarlig (SOY) “Bir hastaya tibbi bir bilgi vermek istendiginde, bireyin bu bilgiyi anlayip,
yorumlamasi ve buna uygun davranis gostermesi olarak tanimlanmaktadir”.! Diinya Saglik Orgitii (DSO)’ne
gore “Saglik okuryazarligi genel okuryazarlikile iliskili olup insanlarin yasamlar boyunca saglik hizmetleri ile ilgili
konularda kanaat gelistirmeleri ve karar verebilmeleri, sagliklarini korumak, strdtrmek ve gelistirmek, yasam
kalitelerini yukseltmek i¢in saglik ile ilgili bilgi kaynaklarina ulasabilmeleri, saglik ile ilgili bilgileri ve mesajlari
dogru olarak algilamalari ve anlamalari konularinda istekleri ve kapasiteleridir.” seklinde tanimlamistir. "2 Saglik
okuryazarligl, kisilerin yasadigl toplumun kultdrtnden, egitiminden, saglik sistemi ve ekonomik durumlar gibi
birden fazla faktorlerden etkilenmektedir.® Degisen toplumsal yapi, bilim ve teknolojideki ilerlemeler, kisilerin
saglik davranislarindaki degisimler ile Ulkeler saglik okur yazarligina yonelik politikalar Uretmeye ve artirmaya
calismaktadir.*

Saglikta esitlik; saglik hizmetlerinde ve sagligin sosyal belirleyicilerde esitlik olarak iki yol ile
saglanmaktadir.>® Sagligin sosyal belirleyicileri; kisilerin kendi sorumlulugunda olmayip icinde yasadig
toplumdan kaynaklanan faktorler olarak tanimlanmistir.” Sosyoekonomik durum ise sagligin sosyal
belirleyicilerinden biri olup sadece geliri degil egitim, istihdam durumu gibi birden fazla faktoru iceren ve saglik
durumunu da etkileyen karmasik bir olgu olarak karsimiza gikmaktadir.® Bireyler arasindaki saglik hizmeti
farkliliklarin ve adaletsizliklerin ise en aza indirilmesi ve esitligin saglanmasi gerekmektedir. ® DSO Sagligin Sosyal
Belirleyicileri Komisyonu Raporu’nda saglik esitligini; sagligin sosyal belirleyicileri yoluyla gergeklestirmek igin
bilgiye erisim ve bu bilgiyi herkesin anlama, degerlendirme ve iletme becerisi ile vatandaslarda saglik
okuryazarliginin gelistirilmesinin énemini vurgulanistir.’® Tang ve ark. (2019)’in yaptigl bir galismada da disik
saglik okuryazarligl ile sosyoekonomik esitsizlikler arasinda pozitif bir iliski saptamistir.™

Bireylerin sagliklarini korumalari ve gelistirmeleriigin temel saglik bilgilerini anlamasi, yorumlamasi ve buna
uygun saglik davranigi gelistirmesi ile gerceklesmektedir.’? Saglik davraniglarl, sonradan 6grenilen veya
egitimlerle gelistirilen davraniglar kapsar.’ Saglik okuryazarliginin basta cinsiyet, yas, egitim, gelir ve sosyal
statl gibi sagligin belirli belirleyicileri ile iligkisini ortaya koyulmustur ancak saglikla ilgili segimlerin ve yardim
arama davranisi dahil olmak Uzere saglik davraniglarinin da aracilik ettigi bir saglik belirleyicisi olarak
tanimlamistir.™ Koh ve ark. (2012)’nin yaptigl calismada dUsUk sosyoekonomik diizeye sahip kisilerde SOY
duzeyinin de dusuk oldugu, sosyoekonomik durumdan bagimsiz olarak SOY dusuklugunun fiziksel aktivite ve
beslenme gibi bazi saglik davranislarini olumsuz etkiledigi saptanmistir.’® Svendsen ve ark. (2020)’nin yaptigl
kesitsel galismada ise dusuk saglik okuryazarligl, dusuk sosyoekonomik duzey, fiziksel aktivite dustklugu ve
obezite ile arasinda guglu bir iliski bulunurken sigara ve yuksek alkol tUketimi gibi saglik davraniglari ile iligki
saptanmamistir.®

Bu calismada saglik okur yazarliginin; sosyoekonomik ozellikler ve bazi saglik davranislari arasindaki iliskiye
yonelik elde edilecek bilgiler, mevcut durumun belirlenmesi ve konunun 6nemine dikkat gekilmesine yardim
edecektir.  Bu calisma, bir Universite hastanesinin bir servisindeki refakatcilerinin saglik okur yazarlig
duzeylerinin, sosyo-ekonomik durumla ve saglikli yasam davranislari ile iliskisini incelenmek amaclanmistir.

Yontem

Tanimlayici tardeki calismanin evrenini Ankara’da dguncU basamak bir hastanede 01.01.2024 ile 01.04.2024
tarihleri arasinda Uroloji yatakli servisinde yatisi olan 1254 hastanin bir refakatcisi olusturmaktadir. Arastirmada
herhangi bir orneklem secilmeksizin evrenin timune ulasilmaya ¢alisilmistir. Arastirmanin dahil edilme kriterleri
katiimcilarin 18 yas ve Uzeri olmasi, refakat¢i olmasi, okur yazar olmalari, ¢calismaya katilmaya gonulll
olmalaridir. Diglama kriterleri Uroloji servisinde hasta olmak ve 65 yas ve Uzeri olmasidir.

Veri toplama araci arastirmacilar tarafindan hazirlanan bir anket formu ve Avrupa Saglk Okur Yazarligi
Olgeginin Turkgesinden (ASOY-TR) olusmaktadir. Anket Formu; sosyodemografik 6zellikler, sosyoekonomik
ozellikler ve bazi saglik davranislar bolimlerinden olusmaktadir. Sosyoekonomik 6zellikler (dogum yili, cinsiyet,
egitim durumu, mesleki statu, hane gelir miktari, haneye ait mulkeler, dayanakli tuketim mallari) Kalaycr’nin
calismasli temel alinarak SES puani olusturulmustur. SES puanina gore A (cok iyi), B (iyi), C1 (orta), C2 (kotu) ve
D (gok kot) SES gruplari olusturulmustur. '8 Fiziksel Aktivite dizeyini 6lgmek igin Uluslararasi Fiziksel Aktivite
Anketi (UFAA) Kisa Formu kullanitmistir. Savci ve ark. (2005) tarafindan gegerlik ve guvenirlik calismasi yapilmis
olan anket 15-65 yas araligindaki bireylerin son 7 glinde en az 10 dakikalik yapilan fiziksel aktiviteye yonelik 4
bolum ve toplam 7 sorudan olusmaktadir. Fiziksel aktivite duzeyini hesaplamakigin MET yontemi kullaniltmistir.
Oturma, yurume, orta duzeyde siddetli aktiviteler ve siddetli aktivitelerde harcanan zaman hakkinda elde edilen
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veriler ile dakika, gun ve MET degeri carpilarak skor elde edilir. Hesaplanan skorda; Siddetli Fiziksel Aktivite=8.0
MET, Orta siddetli Fiziksel Aktivite=4.0 MET, Yuriume=3.3 MET, Oturma=1.5 MET ile carpilmistir. Fiziksel aktivite
duzeyleri, fiziksel olarak aktif olmayan (<600) MET-dk/hafta), fiziksel aktivite dUzeyi dusuk olan (600-3000 MET-
dk/hafta) ve fiziksel aktivite dlzeyi yeterli olan (>3000 MET-dk/ hafta) seklinde siniflandirilacaktir. 17

Avrupa Saglik Okuryazarligi Olcegi (ASOY-TR), on bes yas izeri okuryazar olan kisilerde saglik okuryazarligini
degerlendirmek icin Avrupa Saglik Okuryazarligl Arastirma Konsorsiyumu tarafindan gelistirilmistir. Abacigil ve
ark. (2016) tarafindan Avrupa Saglik Okuryazarligl calismasinin gergevesinde Turkge gecerlilik ve guvenilirlik
calismasi yapilmis 47 soru, 12 boyuttan olusan sorularin her biri 1 ile 4 arasinda puanlanan (1= gok zor, 4= ¢ok
kolay) 6z bildirime dayali bir 6lgektir. Kavramsal ¢erceve, saglikla ilgili U¢ boyut (tedavi, hastaliklardan korunma
ve sagligin gelistirilmesi) ve saglikla ilgili karar verme ve uygulamalar ile ilgili bilgi edinme sureglerini (ulasma,
anlama, karar verme ve uygulama) icermektedir. Olcekten alinabilecek puan 0-50 arasi deger alacak sekilde
standardize edilmistir (0-25 puan Yetersiz Saglik Okuryazarligl, 26-33 puan Sorunlu-Sinirli Saglik Okuryazarligl,
34-42 puan Yeterli Saglik Okuryazarligl, 43-50 puan Mikemmel Saglik Okuryazarlig)).

Veriler arastirmaci tarafindan katiimcilarin 6z bildirimine dayali olarak yUz ytze toplanmistir. Calisma 458
kisi ile tamamlanmis olup veri formunun eksik doldurulmasindan dolayr 362 kisi ile galisma sonlandiritmistir.
Elde edilen veriler bilgisayar ortaminda SPSS 23 (Statistical Package for Social Sciences) paket programi ile
analiz edilmistir. Tanimlayic! istatistikler sayi, yiizdelere gére analiz edilmistir. ikili analizler igin ki-kare testi
uygulanmistir. Post-Hoc testler Adjusted Residual degerine gore degerlendirilmistir. SOY ile iligkisi olan
degiskenlerle ayri ayri Binary Logistic Regression modellemesi yapilmistir. Belirlenen degiskenler ileriye dogru
sec¢im yontemi uygulanarak istatistiksel olarak uygun lojistik model belirlenmistir.

Calisma igin Lokman Hekim Universitesi Girisimsel Olmayan Arastirmalar Etik Kurul'undan izin alinmis
(2023/127) ve arastirmaya katilmayi kabul eden katiimcilardan Helsinki Bildirgesi’ne uygun olarak arastirmanin
amacl, kisisel bilgi ve gizliliginin korunacagi ve katiimin gonulliluk esasina dayali oldugu agiklanip yazili izinler
alinmistir. Hastane Bas Hekimliginden ve Uroloji Anabilim Dali Baskanlig'ndan gerekli izinleri (Eylil/2023)
alinmistir.

Bulgular

Calismada yatan hastalarinin refakatgilerinden olusan toplamda 362 kisiden elde edilen bulgular asagida
sunulmustur.

Tablo 1. Katiimcilarin sosyodemografik ézelliklerine gbre dagilimi (Ankara, 2024)

Sosyodemografik Ozellikler n %
Cinsiyet Kadin 179 49,4
Erkek 183 50,6
ilkokul 75 20,7
ilkdgretim veya ortaokul (8 Yil) 26 7,2
Lise 84 23,2
Egitim Durumu Yiksek okul 41 11,3
Universite 116 32,0
Yuksek lisans 16 4.4
Doktora 4 1,1
Evli 264 72,9
. Bekar 78 21,5
Medeni Durum Dul 9 2.5
Bosanmis 11 3,1
Yasamin Cogunlugunu Kirsal 31 8,6
Gegirdigi Yer Kentsel 331 91,4
Su anda Ankara’da Yasama Evet 218 60,2
Durumu Hayir 144 39,8
N Yok 21 5,8
Sosyal Guvence Var 341 94,2
A-(gok iyi) 51 14,1
B-(iyi) 73 20,2
Sosyoekonomik Statu C1-(orta) 64 17,7
C2-(kotu) 77 21,3
D-(gok kotu) 97 26,8
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Arastirmaya katilan bireylerin sosyodemografik 6zellikleri incelendiginde (yas ortalamasi 47,85, ortancasi
48,50, en kuguUk 22, en buyuk 64’dur) katilimcilarin %50,6’s1 erkek, %32,0’I Universite mezunu, %72,9’unun
medeni durumu evli, %91,4’0 yasamin ¢cogunlugunu kentsel bolgede gecirmis, %60,2’si su an da Ankara’da
yaslyor, %94,2’sinin saglik guvencesi bulunmaktadir. Katiimcilarin sosyoekonomik statu dagiimlari
incelendiginde %26,6’sI D-(¢ok kotd), %14,1°i A-(gok iyi) olanlardan olusturmaktadir (Tablo 1).

Tablo 2. Katiimcilarin Saglik Ozelliklerine Gére Dagilimi (Ankara, 2024)

Saglik Ozellikleri n %
Cokiyi 40 11,0
lyi 81 22,4
Algiya Dayali
conctsagtk ve e
Kotu 58 16,0
Cok kotu 8 2,2
Hayir, hi¢c icmedim / birkag kere denedim 179 49,4
Sigara Kullanim Evet, eskiden arada igerdim, halen igmiyorum 37 10,2
Durumu Evet, eskiden her gun igerdim, halen igmiyorum 43 11,9
Evet, halen iciyorum 103 28,5
Hayir, hic icmedim / birkac kere denedim 231 63,8
Alkol Kullanim Evet, eskiden arada igerdim, halen igmiyorum 78 21,5
Durumu Evet, eskiden her gun igerdim, halen igmiyorum 8 2,2
Evet, halen igiyorum 45 12,4
Zayif 6 1,7
BKi Normal 123 34,0
Fazla kilolu 188 51,9
Obez 45 12,4
Fiziksel Aktivite Dugtik 209 57,7
MET) O“rta 149 41,2
( Yiksek 4 1,1
Kronik Hastalik Var 125 34,5
Durumu Yok 237 65,5

Arastirmaya katilanlarin algiya dayali saglik durumu %48,3’Gnde orta olarak degerlendirilmektedir. Bazi
bulasici olmayan hastaliklar risk faktorleri incelendiginde %49,4°0 sigara icmemis, %63,8’i alkol icmemis,
%57,7’sinde dusUk duzey fiziksel aktivite, %51,9'u fazla kiloya sahiptir. Katiimcilarin %65,5’inin kronik hastalig|
bulunmamaktadir (Tablo 2).

Tablo 3. Katiimcilarin saglik okuryazarligi diizeylerine gore dagilimi (Ankara, 2024)

n %
Yetersiz saglik okuryazarlig 49 18,5
Saglik okuryazarlig Sorunlu-sinirli saglik okuryazarlig 151 41,7
Duzeyi Yeterli saglik okuryazarlig 132 36,5
MUkemmel saglik okuryazarligi 30 8,3

Arastirma katilanlarda yetersiz ve sorunlu sinirli saglik okuryazarligl %55,2°dir, grubun %44,8’i ise yeterli ve
mukemmel saglik okuryazarligina sahiptir (Tablo 3).

Tek degiskenli analiz sonuglarina gore yas, SES, BKi, algiya dayali saglik ile ASOY- TR arasinda iliski
bulunmustur (p<0,05). Bu degiskenler (yas, SES, BKi, alglya dayali saglik) ve literatiire dayali olarak iliski
saptanan (cinsiyet, 6grenim durumu, medeni durum, yasamin ¢ogunlugunu gegirdigi yer, sigara icme durumu,
alkoligme durumu, kronik hastalik durumu, MET) toplam 11 degisken regresyon modeline konulmustur.
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Tablo 4. Yeterli ASOY-TR ile iliskili faktorlerin lojistik regresyon modeli ile incelenmesi

B S.E. Wald p OR %95 GA

Lower Upper

Sabit -1,661 0,843 3,884 0,049 0,19

Yas 0,056 0,015 13,418 0,000 1,05 1,026 1,089

Cinsiyet (Ref: Kadin)

Erkek -0,121 0,284 0,181 0,670 0,88 0,508 1,546

Ogrenim durumu (Ref: Lisans ve Uzeri)

Lise- yuksek okul -0,293 0,365 0,642 0,423 0,75 0,365 1,627

ilkdgretim -0,846 0,485 3,047 0,081 0,43 0,166 1,110

Medeni durum (Ref: Bekar)

Evli 0,020 0,344 0,004 0,953 1,02 0,520 2,004

Yasamin ¢cogunlugunu gecirdigi yer (Ref: Kentsel)

Kirsal -0,266 0,486 0,299 0,584 0,76 0,296 1,987
SES (Ref: iyi)

Orta -0,262 0,387 0,459 0,498 0,77 0,360 1,643
Kotu 0,750 0,379 3,908 0,048 2,12 1,006 4,453
Genel saglik durumu (Ref: iyi)

Orta 0,727 ,286 6,470 0,011 2,07 1,181 3,621
Kotu 3,745 ,599 39,142 0,000 42,29 13,087 136,706
Sigara icme durumu (Ref: Birakmis)

Hig igmemis 0,872 0,352 6,158 0,013 2,39 1,201 4,766
Halen igiyor 0,732 0,380 3,720 0,054 2,08 0,988 4,377
Alkoligme durumu (Ref: Birakmisg)

Hig icmemis 0,497 0,362 1,888 0,169 1,64 0,809 3,342
Halen igiyor 1,391 0,484 8,278 0,004 4,02 1,558 10,370
BKi (Ref: Normal)

Fazla kilolu 0,569 0,304 3,488 0,062 1,76 0,972 3,207
Obez 0,666 0,483 1,901 0,168 1,95 0,755 5,017
MET (Ref: Yiksek)

Orta -1,504 1,220 1,518 0,218 0,22 0,020 2,430
Dusuk -1,083 1,218 0,791 0,374 0,33 0,031 3,685
Kronik hastalik durumu (Ref: var)

Yok -0,136 0,270 0,254 0,615 0,88 0,515 1,481

Lojistik regresyon ile belirlenen saglik okuryazarligini etkileyen degiskenler ile olusturulan modeller
istatistiksel olarak anlamlidir (p<0,001). Model R?leri incelendiginde ileriye dogru secim ile elde edilen deger
0.265 olmustur. Calismalarda 0.20 ile 0.40 arasindaki degerler uygun gorulmektedir. Hosmer and Lemeshow
testi incelendiginde depresyon (ki-kare= 12,428; p=0,133) tahmin edilen modelin ¢alisilan veri setine uygun
oldugu bulunmustur.

Yas artikga saglik okuryazarligi yeterliligi 1,05 kat azalmaktadir (GA=1,05-1,08) (Tablo 4).

SES durumu kotu olanlar iyi olanlara gore 2,12 kat daha fazla yetersiz saglik okuryazarligina sahipken
(GA=0,36-1,64) orta olanlar iyi olanlara gore %95 guven duzeyinde istatistiksel olarak anlaml degildir (Tablo 4).

Genel saglik durumu orta olanlar iyi olanlara gore 2,07 kat daha fazla yetersiz saglik okuryazarligina
(GA=1,18-3,62), kotu olanlar iyi olanlara gore 42,29 kat daha fazla yetersiz saglik okuryazarligina sahiptir
(GA=13,08-136,7) (Tablo 4).

Sigara icme durumu hi¢c icmemis olanlar birakmis olanlara gore 4,02 kat daha fazla yetersiz saglik
okuryazarligina sahipken (GA=1,20-4,76) hi¢c icmemisler birakmis olanlara gore %95 glven duzeyinde
istatistiksel olarak anlamli degildir (Tablo 4).
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Alkol igme durumu halen igiyor olanlar birakmis olanlara gére 2,39 kat daha fazla yetersiz saglik
okuryazarligina sahipken (GA=1,55-10,37) halen igenler birakmis olanlara gore %95 glven duzeyinde
istatistiksel olarak anlamli degildir (Tablo 4).

Cinsiyet, egitim durumu, medeni durum, yasamin cogunlugunu gecirdigi yer, BKi, kronik hastalik, MET
duzeyi %95 guven duzeyinde istatistiksel olarak anlaml degildir (Tablo 4).

Tartisma

Calisma saglik okuryazarligl duzeyi ile sosyoekonomik statu ve bazi saglik davranislari arasindaki iligkiye yonelik
onemli bulgular sunmaktadir. Bu c¢alismada katiimcilarin %55,2’si yetersiz ve sorunlu-sinirli saglik
okuryazarligina sahiptir. Saglik Bakanligi tarafindan yapilan bir calismada TUrkiye genelinin % 53,9’unun yetersiz
ve sorunlu-sinirlisaglik okuryazarligina, %56, 1’inin ise yeterli ve mukemmel dUzeyde saglik okuryazarligina sahip
oldugu gorilmektedir. '° Yine Tarkiye’de ASOY-TR kullanilarak Yigitalp ve ark. (2021) tarafindan yapilan bir
calismada ise %80,7’sinde yetersiz ve sorunlu- sinirli saglik okuryazarligi saptanmistir.?® Zanobini ve ark.
(2021)’nin  calismasinda katiimcilarin  %40'iInda yetersiz veya sorunlu saglk okuryazarligl bulunarak
galismamiza benzer sonuglar elde edilmistir. 2" Sekiz Avrupa Birligi Glkesini kapsayan Avrupa saglik okuryazarlig
anketinin sonuclarina gore arastirmaya katilanlarin %47,7’sinin yetersiz ve sorunlu-sinirli, %52,3’Gnun de yeterli
ve mikemmel saglik okuryazarligl dizeyi bulunmustur. 22 Bu calismada hasta refakatgilerinin saglik sorunu
yasayan yakinlarioldugu icin saglik okuryazarligi duzeyi her ne kadar yuksek beklenilse de sonuglar genel toplum
ile uyumludur.

Regresyon modeline gore, yas ve saglik okuryazarligl arasinda iliski bulunmus olup yas artikga saglik
okuryazarligi yeterliligi azalmaktadir. Yag ilerledikge saglik okuryazarligi dizeyi disen calismalar oldugu gibi 1923,
yas ile saglik okuryazarligi arasinda herhangi bir iliski bulunmamis galismalarda mevcuttur.?' Yas ilerledikge,
bilissel islevlerin azalmasi, egitim yillarindan uzaklk ve duyusal yeteneklerin azalmasi saglik okuryazarligindaki
yetersizliklerin ortaya ¢ikmasina neden olabilecegine yorumlanmaktadir.

Bu calismada cinsiyet ve saglik okuryazarligi arasinda iliski bulunmamistir. Cinsiyete bagl saglik
okuryazarligl ile ilgili yapilan calismalar incelendiginde bazi gcalismalarda kadin olmak 24%3; bazi calismalarda
erkek olmak disuk saglik okuryazarligrile iliskili bulunmustur.?® Liu ve ark. (2015)’nin galismasinda ise erkeklerin
saglik okuryazarlik dizeyi daha ylksek bulunmustur.?® Diger calismalarin sonuglari ise bizim galismamizla
benzer olarak saglik okuryazarligi ve cinsiyet arasinda herhangi bir iliski saptamamustir. 2927:2629 Alan yazinda
sonuglar karmasik olsa da bizim ¢alismamizin 6rnekleminde saglik okuryazarliginda cinsiyete bagli esitsizlikler
olmadigina yorumlanmaktadir.

Ogrenim durumu ve saglik okuryazarlig arasinda bu ¢alismada herhangi bir iliski bulunmamistir. Literat(r
incelendiginde ise bizim calismamizdan farkli olarak egitim duzeyi ve saglik okuryazarligl arasinda pozitif iligki
saptanmis olup egitim dizeyi artikga saglik okuryazarlig diizeyi daha ylksek bulunmustur. 1253° Cin’de yapilan
bir galismada ise disUk egitim dlzeyinin dlsUk saglik okuryazarlig ile iligkisi saptanmustir. 22 Literatlrde egitim
ve saglik okuryazarligl arasindaki iliskiye yonelik guclu kanitlar bulunup daha dudsuk egitim duzeyine sahip
kisilerin sagliklarini korumak igin gerekli bilgileri kullanma yetenekleri daha dusuk oldugu, okuma yazma
faaliyetleriyle saglik okuryazarliginin dogrudan iligkili oldugu ifade edilmistir. 2°

Medeni durum ve saglik okuryazarligl arasinda cgalismada herhangi bir iliski bulunmamistir.  Yapilan
calismalar incelendiginde T.C. Saglik Bakanligl tarafindan 2024 yilinda yayinlanan Turkiye geneli saglik
okuryazarlig arastirmasinda saglik okuryazarlik ile medeni durum arasindaki iligkiye yer verilmemistir '° fakat
calismamiza benzer olarak Bertizlioglu ve ark. (2023) calismasinda herhangi bir iliski saptanmamistir.®
Literatirdeki diger gcalismalarda bekarlarin saglik okuryazarligl puani daha yiksek bulunmustur. 2232 Bu
calismada ise herhangi bir iliski bulanamamistir.

GCalismada yasamin ¢cogunlugunun gegirildigi yer ile saglik okuryazarligl arasinda bir iliski bulunmamistir.
Literatur incelendiginde ise yasanan bolge kisinin yasaminda egitim, gelir gibi birden fazla etkiye sebep olan
karistirici bir faktor olarak karsimiza gikmaktadir. * Wang ve ark. (2020)’nin galismasinda kirsal ve kentsel
bolgedeki saglik okur diizeyi incelenmis ve kentsel bolgede daha yiiksek saglik okuryazarligl bulunmustur. % Bu
noktada yasanan bolgenin olanaklarinin (ulasim, market, saglik hizmetlerine erisim vb.) sorgulanmamis
olunmasi calismanin sonuglarini etkilemis olabilecegini dustndurmektedir.

SES ile saglik okuryazarligl arasinda anlaml bir iliski bulunmus olup SES duzeyi dustukce saglik
okuryazarlig yetersizligi artmaktadir. Calismamizda Kalaycioglu ve ark. (2010)'® tarafindan olusturulan
sosyoekonomik durum indeksi puanina gore degerlendirilmistir. Diinya Saglik Orgitl, saglik okuryazarligini
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nufusun sosyoekonomik ve kultUrel ozelliklerinden etkilenen dnemli bir saglk belirleyicisi oldugunu ifade
etmektedir. 34 Literatlr incelendiginde bulgumuzla benzer sekilde SES ve saglik okuryazarlig pozitif iligkilidir.
198536 Stormacq ve ark. (2019)’nin sistematik derlemesinin sonuglarina gore sosyoekonomik durumun saglik
okuryazarligini etkiledigi sonucuna ulasilmistir.®’

Bireyin algisina dayali genel saglik degerlendirmesi ile saglik okuryazarligi arasinda bir iliski bulunmus olup
iyi saglik algisina sahip bireylerin saglik okuryazarligi duzeyi daha yUksek bulunmustur. Bu durum kendini
degerlendirme yetisi yuksek olan bireylerin daha fazla saglik bilgisi arayisina girmelerine sebep oldugunu
dusundurmektedir.

Bazi bulasici olmayan hastaliklar risk faktorlerinden sigara ve alkol kullanimiile saglik okuryazarligi arasinda
iliski bulunmus olup sigara hi¢ icmemis olanlar ve alkol icenler daha yuksek saglik okuryazarligl duzeyine
sahipken, BKive MET ile saglik okuryazarligi arasinda herhangi bir iliski bulunmamistir. Bazi arastirmalar saglik
okuryazarligl ile sigara igme durumu arasinda negatif bir iliski oldugunu saptamigstir. 23283940 Garcia-Codina ve
ark. calismasinda daha az alkol tuketenlerin, agir icicilere ve alkol tuketmeyenlere kiyasla yeterli saglik
okuryazarlig| dlizeyine sahip oldugunu bildirmistir.2” Amoah ve ark. 2 galismasinda disuk saglik okuryazarliginin
fazla alkol kullanimrile iliskili oldugu bulmustur. Saglik okuryazarligi ile sigara ve alkol kotUye kullanimi arasindaki
iliskiyi ortaya koyan calismalar siirlidir. Kulturel nedenler ve orneklemden dolayr farkli sonuglar ¢iktig
dUsunulmektedir. Literatirde katki saglamak icin sigara ve alkolu kotuye kullanimi ile saglik okuryazarligl
arasindaki nedensel iliskileri de ortaya koyan daha kapsaml arastirmalar yuritmek oldukga dnemlidir.

Michouve ark’nin*' yaptigi sistematik derlemenin sonuglarina gore disik saglik okuryazarliginin obezitenin
etiyolojisinde rol oynayabilecegine ve obez insanlarin zayiflamada veya normal kilo durumunu korumada
basarisiz olmasinin ardindaki énemli bir neden olabilecegine dair kanitlar sunmaktadir. 4 Literatlrde de bu
calisma ile benzer sonuclar bulunmakta olup BKi yikseldikce saglik okuryazarligi puani diismektedir. 4242 Bu
durum saglik bilgisi okuyan kisilerin daha olumlu saglik davranislari oldugunun bir gostergesidir. Bu calismada
MET ve saglik okuryazarligl arasinda da herhangi bir iliski saptanmamistir. Literatlrde ¢ok sayida ¢galisma fiziksel
aktivite ve saglik okuryazarligi arasinda anlaml bir iliski bulmustur. 444546 | evin ve ark. galismasinda fiziksel
aktivite ve saglik okuryazarligi arasindaki iligkiyi sinirli seviyede bulmustur. *° Fakat bu calismaya benzer fiziksel
aktivite ve saglik okuryazarligi arasinda iliski bulunamayan galismalarda mevcuttur.*”484° Fiziksel aktivite ile iligki
bulunamamasinin sebebi katiimcilarin cogunlugunun calisan bireylerden olusmasi ve buna bagli disuk veya
orta duzey fiziksel aktiviteye sahip olmalarindan kaynaklanabilecegini dusundurmustur.

Kronik hastalik ve saglik okuryazarligl arasinda calismada herhangi bir iliski bulunmamistir. T.C Saglik
Bakanligl tarafindan yapilan ¢calismanin sonugclarina gore kronik hastalik ve saglik okuryazarligl arasinda ters
yonde istatistiksel olarak anlaml bir iliski saptanmis olup kronik hastaligl olanlarin saglik okuryazarlik duzeyi
olmayanlara gore daha dusik bulunmustur. '° Literatlr incelendiginde bu calismadan farkli olarak kronik
hastaligl olan bireylerin saglik okuryazarligi dlizeyi arasinda pozitif iliski saptanmistir. 5957 Liu ve ark.| tarafindan
yapilan calismada kronik hastaligi olan bireylerin saglik okuryazarligi distk dizeyde bulunmustur. 52 Bu galisma
kronik hastalik varligi sorgulanmistir ve iliski bulunamamistir fakat kronik hastalik tirt sorgulanmamistir. Kronik
hastalik turunun de saglik bilgisi arama ihtiyacini artiran bir faktor olarak saglik okuryazarligr Uzerinde etkisi
olabilecegi dusUnulmektedir.

Bu calismada katiimcilarin %55,2°si yetersiz ve sorunlu-sinirli saglik okuryazarligina sahiptir. Saglik okur
yazarliginin yas, genel saglik algisi, bazi riskli saglik davraniglarindan sigara, alkol kullanimi ve sosyoekonomik
statu ile iliskisi oldugu ortaya koyulmustur. Saglik okuryazarligi dinamik olarak ifade edilen ve cesitli
mudahalelerle artirilabilen bir durumdur. Toplumda saglik okuryazarligini arttirmak igin iletisim faaliyetlerini
gluclendirmek hedefi icerisinde toplumu, dogru saglik bilgisine nasil erisecekleri konusunda bilgilendirmek
amaclyla kampanyalarin dlizenlenmesi ve bilgi materyallerinin gelistirilmesi Onerilir. Yasin artmasi ile dusen
saglik okuryazarligini dnlemeye yonelik egitim programlari ve ileri calismalarin yapilmasi ayni zamanda
sosyoekonomik statu ile saglik okuryazarligl duzeyinin pozitif iliskili olmasi sebebiyle dusuk sosyoekonomik
statlye sahip kisilere saglik okuryazarligi mtudahale calismalarin yapilmasi iliskinin incelenmesi onerilmektedir.

Bu calismanin bazi kisitliliklari mevcuttur. Calismanin tanimlayici olmasi sonuglarinin degerlendirilmesinde
dikkate alinmalidir. Benzer gruplarda temsil gucu yuksek galismalar yapilmasi onerilebilir. Birden fazla SOY
olgim araci olmasi calismanin karsilastirilabilirligini  sinirlandirmaktadir.  Yasanan vyer olanaklarinin
sorgulanmamis olmasi yasanan bolge ile ilgili sinirli bilgiye ulasilmasina sebep olmasindan dolayl galismada
kisitlilik olusturmaktadir.
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Summary

Objective: This study investigates the relationship between health literacy and neighborhood perception
among hospitalized children and their parents. Health literacy, encompassing the ability to understand
and utilize health information, directly influences health outcomes. Health literacy levels are known to be
low in Turkey. This study aims to assess the health literacy levels of children and parents, their perceptions
of their neighborhoods, and the interaction between these variables.

Materials and Methods: A cross-sectional study design was employed to evaluate health literacy and
neighborhood perception among hospitalized children and their parents. The research was conducted
between March 1 and October 30, 2024, at a University Health Practice and Research Hospital. Data
collection instruments included the Child Demographic Information Form, the Health Literacy Scale for
School-Aged Children, the Parent Demographic Information Form, the Health Literacy Scale, and the
Perceived Neighborhood Disorder Scale.

Results: A total of 648 individuals participated in the study, comprising 324 children and 324 parents.
Among the parents, 33.3% were aged 31-39, while 36.5% of the children were aged 11-14.
Sociodemographic comparisons revealed statistically significant differences in information access,
evaluation, and application based on the number of children (p <0.01).

Conclusion: While the sociodemographic characteristics of parents, as well as the age, gender, and
education level of children, were found to influence health literacy, no significant relationship was
identified between health literacy and neighborhood perception. The findings highlight the importance of
nurses taking active roles in initiatives aimed at improving health literacy.
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Introduction

Health literacy refers to the ability to effectively use reading, writing, verbal, and numerical skills in a
manner that positively contributes to an individual’s personal health. These skills are crucial for making
informed health-related decisions [1, 2]. Health literacy is defined as “personal knowledge and
competencies that enable people to access, understand, evaluate, and use information and services in
ways that promote and sustain health and well-being for themselves and others.” For both children and
parents, the ability to receive, process, and comprehend basic health information and services is
essential to effectively manage health and make appropriate health decisions [1, 2].

According to the Ministry of Health in Turkey, it is estimated that health literacy is insufficient or
limited in 7 out of 10 individuals [3]. Similarly, in the United States, more than 43 million people have
inadequate health literacy [2]. A broader perspective enriches the understanding of how health literacy
facilitates conscious health decisions, while also highlighting new pathways where limited health literacy
can resultin adverse health outcomes, including worsened health status and increased healthcare costs
[2,4]. Evidence indicates a discrepancy between patients’ average reading abilities and their capacity to
interpret and comprehend health information, as managing health and complex illnesses requires more
than basic reading and information processing skills [2].

The promotion of health literacy is deeply rooted in the broader context of health promotion and
enhancement [5]. As a comprehensive reflection of socioeconomic development, health literacy is
influenced by multiple factors, including politics, economics, education, social structures, culture, and
the overall level of health development. Health literacy levels are strong predictors of individual health
outcomes [6]. Higher digital health literacy has been associated with better health status, more positive
health behaviors, and increased health knowledge [7]. Individuals with inadequate or low health literacy
often experience difficulties understanding prescribed treatments, participating in medical decision-
making, adhering to medical recommendations, and attending follow-up appointments [5]. Likewise,
Sulinskaité et al. (2022) demonstrated that individuals with higher health literacy are more inclined to
understand health-related information, communicate effectively with healthcare professionals, and
adopt positive health behaviors [8].

Conversely, individuals with insufficient health literacy are more susceptible to engaging in risky
health behaviors, face higher rates of hospital readmissions, and are less likely to utilize preventive health
services [9]. A study conducted by Liu et al. (2020) in China revealed that individuals with low health
literacy possess limited knowledge about chronic disease prevention, which correlates with lower levels
of preventive health behaviors [10]. Consequently, poor health literacy can lead to inadequate
management of chronic illnesses, increased morbidity, premature mortality, and significant strain on
healthcare resources [6]. Furthermore, inadequate health literacy negatively impacts healthcare
utilization, patient satisfaction, and nurse-patient relationships [2].

Neighborhood perception refers to how individuals experience and evaluate their living environment.
This perception is shaped by various factors, including the physical environment (e.g., cleanliness,
infrastructure, safety), the social environment (e.g., neighbor relations, social support), and access to
services (e.g., healthcare, education, transportation). Neighborhood perception can influence
individuals’ health behaviors, stress levels, and overall health status [11]. Notably, environmental
perception plays a critical role in child development and parents’ health-related decision-making
processes [12].

Examining the relationship between health literacy and environmental factors is critically important,
particularly in communities with high social disadvantage, for developing strategies to improve access to
healthcare services and disease management [6]. However, most existing studies have focused on
healthy children and adults, largely overlooking the impact of individuals’ environmental conditions.
Consequently, data on the health literacy levels of hospitalized children and their parents in relation to
their neighborhood perceptions are limited [2].

This study aims to assess the health literacy and neighborhood perceptions of hospitalized children
and their parents and to elucidate the relationship between these two variables. Effective interventions
targeting health literacy have the potential to improve health outcomes and reduce health disparities.
Research indicates that individuals with lower education levels tend to have lower health literacy
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compared to those with higher education. Living in socioeconomically disadvantaged neighborhoods
may expose individuals to environmental disadvantages, and personal socioeconomic characteristics
can negatively affect health literacy and, consequently, health outcomes.

In this context, nurses play a vital role in comprehensively assessing health literacy and
neighborhood perceptions by considering children, families, and their environments.

While health literacy encompasses individuals’ abilities to access, understand, and apply health-
related information, neighborhood perception reflects the extent to which an individual perceives their
living environment as safe, supportive, and resource-accessible [6]. Adverse neighborhood conditions
may hinder access to health information and negatively influence health behaviors. Therefore, itis posited
that an individual’s environmental perception may indirectly affect their health literacy [2]. Health literacy
levels are shaped not only by individual factors but also by social and environmental determinants.
Understanding this relationship is crucial for reducing health inequities at the societal level [13].

Most existing studies on health literacy outcomes have been conducted among healthy children and
adults or have neglected the influence of the individual’s surrounding environment. Thus, limited
information is available regarding health literacy outcomes among hospitalized children and their parents
with varying neighborhood perceptions. This study aims to evaluate the health literacy and neighborhood
perceptions of hospitalized children and their parents, and to explore the relationship between these two
variables.

Materials and Methods

Study type

This cross-sectional study aims to assess the health literacy and neighborhood perceptions of
hospitalized children and their parents, as well as to examine the relationship between health literacy and
neighborhood perceptions. The study population comprises children and their parents who received
treatment at a state University Health Practice and Research Hospital between March 1 and October 30,
2024.

The research questions are as follows:

e \What are the health literacy levels and neighborhood perceptions of children and their
parents?

e \What factors influence the health literacy levels and neighborhood perceptions of children
and their parents?

e Does neighborhood perception affect the health literacy levels of children and their parents?

e Do parents’health literacy levels and neighborhood perceptions influence the health literacy
levels and neighborhood perceptions of their children?

Study group

Based on a post-hoc power analysis conducted for the sample comprising children and their
parents, the statistical power of the study was calculated to be 97%, with an effect size of 0.2 (small), a
5% margin of error, and a sample size of 324 participants.

The inclusion criteria for the study were as follows: children had to be hospitalized for inpatient
treatment with a minimum stay of 24 hours, the fact that the child is attending school be aged between 7
and 18 years and be accompanied by a parent who served as the primary caregiver (mother, father, or
legal guardian). Furthermore, both the child and the parent were required to be literate in Turkish and to
provide voluntary informed consent to participate in the study.

Participants who declined to participate or submitted incomplete or invalid questionnaire responses
were excluded from the study. Among those who refused participation, some reported lack of time, while
others did not provide any specific reasons.

Dependent and independent variables

The independent variables of this study include the gender, age, education level, hospitalization
status, health education, and neighborhood satisfaction of both children and parents. The dependent
variables consist of the Child Demographic Information Form, the Health Literacy Scale for School-Aged
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Children for the children, and the Parent Demographic Information Form and Health Literacy Scale for the
parents.

Procedures

This study employed a cross-sectional research design to evaluate health literacy levels and
neighborhood perceptions among hospitalized school-age children, adolescents, and their parents. The
research was conducted between March 1 and October 30, 2024, at a University Health Application and
Research Hospital. Data collection instruments included the Child Demographic Information Form, the
Health Literacy Scale for School-Aged Children (HLSC), the Parent Demographic Information Form, the
Health Literacy Scale (HLS), and the Perceived Neighborhood Disorder Scale (PNDS).

The Child and Parent Demographic Information Forms were developed by the researchers based on
a review of the relevant literature [2,5,7,14]. The HLSC, developed by Paakkari et al. (2016), assesses
health literacy in school-aged children across five domains: theoretical knowledge (items 1, 5), practical
knowledge (items 4, 7), critical thinking (items 3, 9), self-awareness (items 8, 10), and citizenship (items
2, 6). The scale uses a 4-point Likert-type response format (1: Strongly disagree, 2: Disagree somewhat,
3: Agree somewhat, 4: Strongly agree). The total score, calculated by summing the item scores, ranges
from 10 to 40 points and is categorized as follows: low (10-25 points), moderate (26-35 points), and high
(36—40 points) health literacy. The Turkish version of the scale was validated by Haney (2018) [14,15]. In
the present study, the Cronbach’s alpha coefficient was 0.87, compared to Haney’s original value of 0.77

The HLS, developed by Togi et al. (2013) and adapted into Turkish by Baylk-Temel and Aras (2017),
measures health literacy levels in adults. It consists of four subdimensions: Understanding Information,
Access to Information, Evaluation/Assessment, and Application/Use [16,17]. The scale comprises 25
items with a 5-point Likert-type response scale ranging from 1 ("l am unable/l have no ability/It is
impossible") to 5 ("No difficulty"). Total scores range from 25 to 125, with higher scores indicating better
health literacy. Low scores reflect insufficient, problematic, or weak health literacy, while high scores
indicate sufficient or excellent health literacy. The scale’s overall Cronbach’s alpha value is 0.92, with
subdimension alphas ranging from 0.62 to 0.79. In this study, the Cronbach’s alpha was 0.95.

The Perceived Neighborhood Disorder Scale (PNDS), developed by Ross and Mirowsky (1999) and
adapted into Turkish by Elamli et al. (2019), was used to assess neighborhood perception [18,19]. The
original scale reported a Cronbach’s alpha coefficient of 0.869. In the current study, the Cronbach’s alpha
was calculated as 0.85 for the child version and 0.86 for the parent version. Prior to administration with
children aged 6-12 years, the scale’s suitability was evaluated, confirming that the items were simple,
clear, and appropriate for the cognitive level of this age group. Parental support was provided when
necessary. A pilot application (n=10) indicated that children understood the items and provided
consistent responses. To enhance comprehension, the scale was administered under the researcher’s
guidance. Consequently, it was concluded that the PNDS is appropriate for use with children in this age
range. Children who consented to participate completed the intake questionnaire, HLSC, and PNDS,
while their parents completed the parental intake questionnaire, HLS, and PNDS. To avoid mutual
influence, the scales were administered individually to parents and children in the presence of the
researcher and the participant only. The face-to-face administration of the scales took approximately 5
to 10 minutes per participant.

Statistical analysis

The study data were analyzed confidentially using the SPSS version 29 software package. Descriptive
statistics, including frequency, percentage, mean, and standard deviation, were employed alongside
inferential statistical methods such as the t-test, ANOVA, and Pearson correlation analysis. To assess the
normality of the data distribution, skewness and kurtosis values were examined; since these values fell
within the range of £1.5, the data were considered normally distributed. The homogeneity of variances
was tested using Levene’s test. Internal consistency reliability was assessed via Cronbach’s alpha
coefficient. Post-hoc analyses, including Tukey’s and Gabriel’s tests, were conducted to identify specific
group differences. A p-value of <0.05 was regarded as statistically significant.

Ethical considerations

In this study, voluntary informed consent forms were provided to hospitalized children and their
parents, and written consent was obtained from all participants. The research was conducted in
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accordance with the ethical principles outlined in the Declaration of Helsinki. Prior to the
commencement of the study, ethical approval was granted by the Medical Research Ethics Committee
of Kahramanmaras Sutct imam University (Approval No: 2024/02-01, Date: January 29, 2024).

Results

This section presents the findings of the study, which aimed to evaluate the health literacy and
neighborhood perceptions of hospitalized children and parents, and to examine the relationship between
these two concepts.

Table 1. Socio-demographic data of parent participants (n=324)

Parent Demographic Data n %

Parent Age

18-30 Years 54 16.7
31-39 Years 108 33.3
40-50 Years 106 32.7
51- + Years 56 17.3
Parent Gender

Female 221 68.2
Male 103 31.8
How many children do you have?

0-2 children 151 46.6
3-5 children 159 49.1
5 more children 14 4.3
Parent Gender

Married 289 89.2
Single 35 10.8
Family Type

Nuclear family 260 80.2
Extended family 55 17.0
Broken family 9 2.8
Parent Education Level

Primary school 83 25.6
Middle school 95 29.3
High school 85 26.2
University 56 17.3
Graduate degree 5 1.6
Parent Employment Status

Not working 208 64.2
Working 116 35.8
Parent Income Status

Income equals expenses 233 71.9
Income less than expenses 55 17.0
Income greater than expenses 26 11.1
Inpatient Treatment Status in Hospital

Yes 185 57.1
No 139 42.9
Have You Received Health Education?

No 196 60.5
Yes 128 39.5
Are You Satisfied with the Neighborhood You Live In?

Yes 294 90.7
No 30 9.3

n: Count, %: Column percentage.
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Table 1 presents the socio-demographic data of the parent participants in the study. Among the
parents, 33.3% are aged between 31-39 years, and 68.2% are female. 49.1% of the parents have 3-5
children; 89.2% of the parents are married, and 80.2% belong to nuclear families. 29.3% of the parents
have completed middle school, and 64.2% do not work in any income-generating jobs. 71.9% of the
parents report that their income is equal to their expenses. 57.1% of the parents have previously been
hospitalized for treatment, but 60.5% have never received any health education. Finally, 90.7% of the
parents expressed satisfaction with their neighborhood and indicated that they like where they live (Table
1).

Table 2. Socio-demographic data of child participants (n=324)

Demographic Features n %
Child Age

7-10 Years 116 35.8
11-14 Years 118 36.5
15-18 Years 90 27.7
Child Gender

Female 159 491
Male 165 50.9
Child School Level

Primary School 112 34.6
Middle School 115 35.5
High School 97 29.9
Perceived Income Status

Income equals expenses 210 64.9
Income is less than expenses 55 16.9
Income is more than expenses 59 18.2
Inpatient Treatment Status in Hospital

No 197 60.9
Yes 97 39.1
Received Health Education

No 202 62.3
Yes 122 37.7
Are You Satisfied with the Neighborhood You Live In?

Yes 233 71.9
No 91 28.1

n: Count, %: Column percentage.

In the study, 36.5% of the participating children were aged between 11 and 14 years, 50.9% were
male, and 35.5% were enrolled in middle school. 64.9% reported that their income was equal to their
expenses. Additionally, 60.9% indicated that they had not previously received inpatient treatment in a
hospital, and 62.3% had not received any health-related education. 71.9% of the children reported being
satisfied with the neighborhood they live in (Table 2)
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Table 3. Socio-demographic characteristics of parents and their impact on health literacy and neighborhood perception (n:324)

Inpatient Treatment Status

Have You Received Health

Factors Number of Parents Children Parental Education Status in Hospital Education?
0-2 3-5 Children | 5+ Children Primary Middle High School | University Graduate Yes No Yes No
Children School School
XSS X+SS X+SS XSS X+SS X+SS X+SS X+SS XSS X+SS X+SS X+SS

HLS/ Access to Information 21.70+£3.30% | 20.18%4.02 18.42+2.50 | 18.83+3.74% | 20.24=4.182 | 22.05+2.82 | 22.48+2.47 | 25.00+0.00 | 20.37+3.74 | 21.41+3.68 | 21.50+3.87 | 20.36+3.60
Test :9.906; p:0.000 F:15.341 p:0.000 :2.484 p:0.013 t:1.960 p:0.051
HLS/ Understanding Information | 19.04%4.02 ‘ 18.59+4.32 ’ 15.50+4.56° | 16.84=4.12° | 18.43%3.99 ‘ 18.91£4.27 ‘ 21.03+3.47 ‘ 23.00+2.82 | 18.08%4.40 ‘ 19.46+3.90 | 19.49+4.67 ’ 18.13+3.86
Test :4.619 p:0.011 F:10.803 p:0.000 t:2.928 p:0.004 t:2.837 p:0.004
HLS/ Valuation/Evaluation 32.61+5.82 | 31.16£7.13 | 26.00+5.76% | 28.39+7.112 | 31.67+6.43 ‘ 32.82+5.93 | 33.89+5.44 ‘ 38.60£1.51 | 31.36+6.91 | 31.95+6.22 | 32.71%7.18 | 30.90+6.14
Test :7.404 p:0.001 F:9.704 p:0.000 1:.799 p:0.425 t:1.797 p:0.073
HLS/ Using the App 23.50+3.66 | 22.63+4.26 | 19.17+3.377 | 20.69+4.04° | 22.77%4.02 ‘ 23.72+3.63 | 24.62+3.22 ‘ 27.60+1.23 | 22.53+4.06 | 23.35+3.99 | 23.61+4.56 | 22.41+3.60
Test £:8.294; p:0.000 F:12.954 p:0.000 t:.787 p:0.070 1:2.619 p:0.023
Health Literacy Total Score 24.2113‘789| 23.14+4.58% | 19.77+£3.81% | 21.18+4.36% | 23.28+4.29 ‘ 24.38+3.75 | 25.51+3.29 ‘ 28.55+1.25 | 23.08+4.42 | 24.04=4.06 | 24.33+4.76 | 22.95+3.86
Test £:8.292; p:0.000 F:13.659 p:0.000 t: 2.000 p:0.046 1:2.849 p:0.018
PNDS/ Physical Disorder 10.23+2.95 | 10.72+2.43 | 11.21£1.25 | 10.72£2.42 ‘ 10.55+2.30 ‘ 10.23+2.99 | 10.80+2.98 ‘ 8.20£2.68 | 10.82+2.43 | 10.11£2.89 | 11.00+2.90 | 10.20£2.44
Test F:1.823 p:0.163 F:1.486 p:0.206 t:2.400 p:0.017 t:2.682 p:0.008
PNDS / Physical Order 5.90£1.18 | 5.61+1.47 | 5.78+0.42 5.72+1.31 ‘ 5.60+1.46 ‘ 5.71£1.23 | 6.05+1.16 ‘ 6.40+1.67 5.65+1.35 | 5.87+1.27 5.80+1.42 | 5.71%1.25
Test F:1.880 p:0.154 F:1.369p:0.224 t:1.471 p:0.142 t:.566 p:0.572
PNDS / Social Disorder 13.41+4.00 | 14.22+3.59 | 16.64+1.982 | 15.01+3.44 ‘ 13.76+3.80 ‘ 13.32+3.45 | 13.96+4.46 ‘ 10.40+3.04 | 14.37+3.68 | 13.38+3.88 | 14.26+4.04 | 13.75+3.62
Test F:5.578 p:0.004 F: 3.436 p:0.009 t:2.338 p:0.020 t:1.195 p:0.233
PNDS / Social Order 11.61£2.73 | 11.49+2.62 | 12.14£1.95 | 11.73+£2.71 ‘ 11.37+2.58 ‘ 11.50+3.00 | 11.69£2.17 ‘ 12.40+2.07 | 11.55+2.68 | 11.60£2.61 | 11.44+2.86 | 11.65+2.50
Test F:.414p:0.662 F:.367 p:0.832 t:.158 p:0.875 t:.710 p:0.478
PNDS Total Score 10.30+1.88 | 10.51+1.84 | 11.44+0.76 10.79+1.91 ‘ 10.32+1.64 ‘ 10.21£1.74 | 10.62+2.16 ‘ 9.35+0.94 10.63+2.04 | 10.34£1.69 | 10.63+2.04 | 10.34£1.69
Test F:2.651p:0.072 F:1.784p:0.132 t:1.717 p:0.087 1:1.381 p:0.168

*X: Mean. SD: Standard deviation; t: Independent groups t test; F: Anova test; p: Significance level; a: Advanced significance test
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Table 4. Socio-demographic characteristics of children and their relationship with health literacy and neighborhood perception (n:324)

Have You Received Health

Are You Satisfied with the

Factors Number of Parents Children Parental Education Status Child Gender Education? Neighborhood You Live In?
7-10 1114 15-18 Primary Middle School High School Girl Boy Yes No Yes No
Cr_ﬂldren Cljildren CP]ildren S_chool _ _ _ _ _ _ _ _
XSS XSS X+SS X+SS X+SS XSS XSS X+SS XSS XSS X+SS XSS

Citizenship 5.20+1.30° | 5.58+1.272 | 6.03+1.21° 5.27%1.27 5.49+1.35 6.01+1.082 5.88+1.20 5.26+1.28 5.91£1.22 5.38+1.27 5.49+1.34 5.87+0.99
Test F:7.894 p:0.001 F:6.980 p:0.000 t: 3.876 p:0.000 t: 3.075 p:0.002 t:1.797 p:0.074
Theoretical Knowledge 5.20+1.37% | 5.82+1.03 ‘ 6.07%1.12 5.24+1.36° ‘ 5.79%1.12 ‘ 6.04+1.0 5.91+1.23 ‘ 5.43+1.20 6.07+1.24 ‘ 5.46+1.18 5.66+1.24 ‘ 5.68+1.23
Test F:11.003 p:0.001 F:9.147 p:0.000 t: 3.048 p:0.000 t: 3.688 p:0.000 t:.062 p:0.951
Practical Information 5.569+1.22 ‘ 5.79+1.20 ‘ 6.04+1.22 5.57%1.122 ‘ 5.78+1.17 ‘ 6.05+1.22 6.01+1.23 ‘ 5.56+1.17 6.03+1.28 ‘ 5.66+1.17 5.77%1.24 ‘ 5.85+1.16
Test F:2.548 p:0.080 F:3.019 p0.000 t:2.891 p:0.003 t:2.272 p:0.024 t:.395 p:0.681
Critical Thinking 5.02+1.312 | 5.60%+1.172 | 6.19%1.61° 5.15+1.26 ‘ 5.45+1.18 ‘ 6.14+1.30° 5.90%+1.19 ‘ 5.20%1.31 5.95+1.35 ‘ 5.34+1.22 5.47+1.33 ‘ 5.85+1.14
Test F:16.678 p:0.000 F:12.530 p:0.000 1:4.365 p:0.004 t: 3.518 p:0.000 t:1.795 p:0.074
Self-Awareness 5.39+1.352 | 5.89%1.33 ‘ 6.06+1.52 5.45+1.38 ‘ 5.78+1.29 ‘ 6.10+1.53 6.10+1.34 ‘ 5.42+1.40 6.03+1.51 ‘ 5.61+1.34 5.78+1.44 ‘ 5.72+1.33
Test F:4.847 p:0.009 F:4.043 p:0.051 1:3.875 p:0.000 t:2.188 p:0.030 t:.225 p:0.799
HLSC Total Score 26.43%5.36° |28.6924.96°| 30.4125.16% | 26.70+5.28? | 28.31+5.19° | 30.35:5.08° | 20.83:5.10 | 26.89s5.24 | 30.01#5.59 | 27.48+5.06 | 28.19:55 | 28.97:4.8
Test F:11.197 p:0.000 F:9.486 p:0.000 t:4.411 p:0.000 t: 3.550 p:0.000 t:.896 p:0.371
Physical Disorder 10.05+3.01 ‘ 10.22+2.64 ’ 10.95+2.53 5.83+1.32 ‘ 10.22+2.70 ‘ 10.81+2.61 10.40£2.25 ‘ 10.14%2.61 10.74+2.59 ‘ 10.03+2.50 10.26+2.42 ‘ 10.42+2.49
Test F:2.083 p:0.127 F:1.402 p:0.248 t:.817 p:0.415 t:2.161 p:0.032 t:.393 p:0.694
Physical Order 5.80+1.30 ‘ 5.83+1.44 ‘ 5.82+1.21 5.82+1.32 ‘ 5.85%1.44 ‘ 5.78+1.21 5.70+1.28 ‘ 5.59+1.36 5.70+1.28 ‘ 5.65+1.26 5.84+1.18 ‘ 4.85%1.58
Test F:.017 p:0.983 F:0.045 p:0.956 t:.649 p:0.517 t: .055 p:0.956 t:4.800 p:0.000
Social Disorder 13.45+3.98 ‘ 13.40+3.93 ‘ 14.03+3.82 13.63+4.06 ‘ 13.02+3.82 ‘ 14.22+3.80 13.97+3.51 ‘ 13.97+3.51 13.38+3.76 ‘ 14.46+3.58 13.88+3.71 ‘ 13.00+3.26
Test F:.551 p:0.577 F:1.861 p:0.158 t: 1.265 p:0.207 t: 2.436 p:0.016 t:.148 p:0.137
Social Order 11.78+2.59 ‘ 11.34£2.75 ‘ 11.88+2.59 11.79+2.53 ‘ 11.51£2.74 ‘ 11.62£2.72 13.97+3.51 ‘ 13.38+3.76 11.25+3.01 ‘ 11.14£2.20 11.62+2.21 ‘ 9.34+2.82
Test F:.963 p:0.383 F: 0.246 p:0.782 t:.084 p0.933 t:.299 p:0.765 t: 5.167 p:0.000
PNDS Total Score 10.28+2.05 10.20+1.74  10.67%1.92 10.35+2.03 10.15+1.72 10.61+1.95 10.28+1.74 10.10+1.78 10.52+10.02 11.42+12.41 10.40+1.75 9.40+1.57
Test F:1.203 p:0.302 F:1.107 p:0.332 t:.785 p:0.433 t:2.115 p:0.038 t: 3.572 p:0.000

*X: Mean; SD: Standard deviation; t: Independent groups t test; F: Anova test; p: Significance level; a: Advanced dignificance test
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In Table 3, in the statistical comparison made according to the socio-demographic data of parents, health
literacy neighborhood perceptions and its components; the analysis made between the number of parents'
children and the dimension of access to information, the dimension of evaluation/assessment, the dimension
of application use. The total dimension of HLS and social disorder was found to be statistically significant
(p<0.01). As a result of the advanced analysis, it was determined that the dimension of access to information
originated from those with 2 children and below, the dimension of evaluation/assessment, the dimension of
application use, and the total dimension of HLS originated from parents with 5 children and above. The
educational status of the parent participants and the dimension of access to information, the dimension of
understanding information, the dimension of evaluation/assessment, the dimension of application, the
dimension of HLS total dimension was found to be statistically significant (p<0.01). As a result of the advanced
analysis, it was determined that the dimension of access to information originated from parents with primary
and secondary school education, the dimension of understanding information, the dimension of
evaluation/assessment, the dimension of application use. The total dimension of HLS originated from parents
with primary school education. A statistically significant result was found in the HLS information
comprehension sub-dimension according to the status of parent participants receiving inpatient treatment and
health education (p<0.05) (Table 3).

In Table 4, in the statistical comparison made of the socio-demographic data of the child participants
according to health literacy, neighborhood perceptions and its components for school-age children; child age
groups and citizenship dimension, theoretical knowledge dimension, critical thinking dimension, and HLSC
total dimension were found to be statistically significant in the analysis (p<0.01). In the advanced analysis, it
was found that child age groups and citizenship sub-dimension, critical thinking and HLSC total dimension were
sourced from child participants between the ages of 6-10. In the analysis made between the school level of the
child participants and citizenship dimension, theoretical knowledge dimension, practical knowledge
dimension, critical thinking dimension and HLSC total dimension were found to be statistically significant
(p<0.01). As a result of the advanced analysis, it was found that citizenship dimension and critical thinking were
sourced from high school level. theoretical knowledge and practical knowledge dimensions were sourced from
primary school level. On the other hand, HLSC total dimension was sourced from all school levels of the child
participants. In the analysis made according to the gender of the child participants; In the analysis made
between citizenship dimension, theoretical knowledge, practical knowledge, critical thinking, self-awareness
and HLSC total dimension, it was found to be statistically significant (p<0.01). In the analysis made regarding
the satisfaction with the neighborhood in which he/she lives, the analysis made between the physical order
dimension, the social order dimension and the total dimension of PNDS was found to be statistically significant
(p<0.01) (Table 4).

Table 5. Correlation analysis results for study variables

Variables 1 2 3 4

Parent HLS (1) 1

Parent PNDS (2) 0.043 1

Children HLSC (3) -0.085 0.117 1

Children PNDS (4) -0.043 0.034 0.066 1
* p<0.05

According to the results of the intragroup correlation analysis between child and parent study variables, no
significant relationship was found between HLS and PNDS for children and parents (p>0.05) (Table 5).

Discussion

This study assumes a potential relationship between health literacy and neighborhood perception, with both
factors possibly influenced by demographic characteristics. Accordingly, the relationship between the health
literacy and neighborhood perceptions of hospitalized children and their parents, as well as the factors affecting
these two constructs, will be examined in two sections, supported by relevant literature. Additionally, nursing
approaches related to these factors will be discussed.

Parents’ Health Literacy and Neighborhood Perceptions
Although the literature indicates a significant relationship between parents' health literacy and
neighborhood perception, some studies suggest that this relationship may vary depending on contextual
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factors. Forinstance, individuals with strong personalresources (such as higher education or familiarity with the
healthcare system) may be able to minimize the impact of environmental disadvantages [20,21]. Studies have
shown that low neighborhood safety and negative aspects of the physical environment can adversely affect
parents’ health behaviors and their access to health information [20,21]. Furthermore, parents with low health
literacy levels reportedly experience greater difficulties in meeting their children’s health-related needs, which
may be related to a lack of social support within their living environments [22]. In summary, neighborhood
perception can directly influence parents’ ability to acquire, comprehend, and apply health information,
highlighting the need for interventions at both individual and environmental levels [23].

The number of children in a family appears to significantly impact access to information, evaluation,
application, health literacy, and perceptions of social disorganization. While health literacy was initially
conceptualized primarily as the ability to read and understand medical information, it has since been expanded
to include more complex skills such as accessing, evaluating, and applying health information [1]. This broader
perspective has enriched our understanding of how health literacy contributes to informed health decision-
making, while also revealing new pathways through which inadequate literacy may result in adverse health
outcomes, including poorer health status and increased healthcare costs. An increase in the number of children
under a parent’s care is associated with significantly lower health literacy scores. This may be attributed to the
increased demands on parents’ time and resources, limiting their ability to engage fully with health literacy
activities. In this context, pediatric nursing specialists can play a vitalrole in supporting parents to enhance their
health literacy through educational programs, individualized counseling, and group-based social learning.

A significant association also exists between the number of children and neighborhood disorganization. It
is suggested that families with many children tend to reside in rural areas, where perceived neighborhood safety
is lower compared to urban settings, affecting individuals’ sense of security [24]. Nurses can implement
appropriate interventions by taking into account the social and environmental factors affecting these families,
thereby fostering an environment conducive to the health and well-being of both individuals and families.

Parental education level has a significant and positive relationship with their ability to understand, evaluate,
and apply health information, as well as with overall health literacy. Higher levels of education are consistently
associated with better health literacy scores [6, 25, 26]. From a nursing perspective, increased parental health
literacy facilitates communication between nurses and families, enabling more effective transmission of health
information. Educated parents are more competentin making informed decisions regarding health services and
recommendations, thereby enhancing the quality of care provided. Moreover, parental health literacy emerges
as a criticalfactor influencing children’s health status, underscoring the importance of nurses focusing on family
education and support programs to improve public health outcomes.

Hospitalization and health education significantly affect the ability to understand health information.
Limited health literacy is strongly associated with increased hospitalizations, readmissions, poor self-
management, and adverse health outcomes. Consequently, health education is fundamental in improving
health literacy levels [6]. Parents who have experienced hospitalization and received health education often
have increased interaction with healthcare settings and disease management processes, which contributes to
higher health literacy.

Nurses play a crucial role in enhancing health literacy by providing health education to hospitalized
patients, helping them understand treatment procedures and develop self-management skills. These efforts
reduce rehospitalizations and improve overall health outcomes. Through effective communication and
empathy, nurses assist patients in comprehending health information better. Nurses can also organize
individual counseling and group training sessions for parents, focusing on basic health information, disease
symptoms, treatment processes, and ways to access health services to enhance health literacy. Additionally,
nurses can facilitate support groups where parents share experiences and learn from each other, which can
improve access to health services within neighborhoods.

Health Literacy and Neighborhood Perceptions of Hospitalized Children

Children’s age significantly affects citizenship, theoretical knowledge, critical thinking, and overall health
literacy. Research shows that students’ health literacy varies across different age groups [5, 27]. To develop
effective strategies for addressing health literacy in children, evaluations must consider the dependencies,
ages, and developmental stages of these groups [28]. Nurses play a crucial role in this process by facilitating
children’s and adolescents’ access to health-related information and by fostering critical thinking skills.
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Similarly, children’s school levels significantly influence their theoretical knowledge, practical knowledge,
critical thinking, and health literacy. Variables such as the number of semesters completed and curriculum
differences affect students’ health literacy [5, 27]. From a nursing perspective, this underscores the need to
develop tailored education and intervention strategies to enhance health literacy among children. Education is
widely recognized as a key factor in achieving adequate health literacy and, consequently, good health
outcomes [29]. Nurses should therefore focus on effective communication of health information, support the
development of critical thinking skills, and promote healthy lifestyle habits in children. By employing appropriate
educational methods, nurses can help raise children’s awareness and understanding of health information.

A study conducted in South Africa highlighted gender-specific barriers to health literacy among children
[30]. The findings suggest that male children tend to have lower health literacy levels, primarily due to prevailing
gender norms and traditional notions of masculinity, which limit their help-seeking behaviors and access to
health information [30]. Conversely, female children face challenges such as gender-based violence, social
stigma, and cultural taboos, which negatively impact their health literacy. Adekola (2024) identified three main
categories of gender-related barriers: gender roles and social norms, cultural beliefs, and gender-based
violence and stigmatization. These factors restrict children’s access to accurate health information. Therefore,
itis essential for nurses to design and implement gender-sensitive health education programs and interventions
aimed at overcoming these obstacles and promoting equitable access to healthcare services [30].

Health education is a fundamental approach to improving health literacy across population [6]. Nurses
should facilitate access to health information for children and their families by implementing effective strategies
that enhance health literacy. As a result, children are more likely to adopt healthy lifestyle habits, leading to
improved overall community health.

The lack of a significant relationship between neighborhood perception and health literacy in this study
suggests that access to health information is influenced not only by environmental factors but also by individual
and cultural determinants. This finding indicates that the impact of neighborhood characteristics on individual
behaviors may not always be direct. As Nutbeam (2008) emphasizes, health literacy depends not only on
structural conditions but also on personal motivation and individual skills. While some studies argue that
neighborhood safety and social environment influence health literacy [31, 32], others suggest that individual
factors such as educational level, age, and experience with health services are more decisive [33, 34]. These
findings highlight that the effect of neighborhood perception may vary depending on contextual factors.

Additionally, children’s satisfaction with their neighborhoods influences their perceptions of the physical
environment, social relations, and the overall neighborhood structure, which in turn affect their quality of life.
Notably, neighborhood safety is directly linked to children’s life satisfaction [35]. Therefore, health education
and environmental factors jointly contribute to enhancing children’s health literacy and quality of life by
positively influencing their neighborhood perceptions.

Furthermore, children with higher health literacy levels tend to better understand how their environment
impacts health, fostering greater awareness of the importance of safe and healthy neighborhoods, which
enhances neighborhood satisfaction [36, 37]. From a nursing practice perspective, it is important to consider
environmental determinants of children’s health and to develop strategies that improve neighborhood
satisfaction. Providing safe and supportive neighborhood environments is a key responsibility of nurses working
in community health.

In conclusion, nurses can organize individual and group training sessions tailored for children. The use of
visual aids such as brochures and videos can enhance the effectiveness of these educational efforts.
Additionally, educational games and interactive applications, especially for younger children, can reinforce
learning. Nurses can also develop personalized health plans based on the specific needs of children and their
families, thereby improving family health literacy and facilitating access to health services. Evaluating the
physical and social conditions of children’s neighborhoods and understanding their impact on health literacy
will enable nurses to design more effective community health interventions.

Conclusion

It has been observed that socio-demographic characteristics such as the number of children, educational
status, and the health education received by parents have significant relationships with health literacy. Similarly,
it has been concluded that socio-demographic factors such as children’s age, gender, and educational level
have determining relationships with health literacy. However, no significant relationship was found between
health literacy and neighborhood perceptions.
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Based on the findings of this study, it is recommended that nurses expand individual and group-based
health literacy education programs targeting families and children. The lack of a significant relationship between
neighborhood perception and health literacy suggests that environmental interventions should be considered
alongside individual factors. Therefore, neighborhood-based health initiatives should be supported.
Additionally, since the study sample was limited to hospitalized individuals, the generalizability of the results is
restricted. Future research should be conducted with more heterogeneous and comparative samples to provide
a broader understanding of the factors influencing health literacy.
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Summary

This project aimed to enhance environmental health literacy (EHL) and green skills among adults through the
integration of the One Health approach, which emphasizes the interconnections between human, animal, and
ecosystem health. A mixed set of activities was implemented across Italy, Portugal, and Turkey, including five
project meetings, partnership workshops, and training programs. A Trainers’ Training Program in Portugal
brought together 24 experts, while adult training sessions reached 130 participants from diverse backgrounds.
Educational outputs included trainer and participant guides, as well as a survey implementation and evaluation
report. Promotional activities were conducted in all partner countries to disseminate projectresults. The project
also organized three tree planting and plant ownership activities, strengthening environmental responsibility
and sustainability awareness. A multisectoral workshop in Italy with 16 participants fostered cross-sectoral
dialogue and collaboration. Additionally, the official EnvirONE-HEALTH website and e-learning platform were
launched to provide resources, training materials, and communication tools. The One Health Environment
Open Platform, integrated within the website, further supported engagement through resources, a chat function,
and an EHL survey. Overall, the project significantly contributed to improving EHL, promoting green skills, and
fostering interdisciplinary cooperation for sustainable health outcomes.

Keywords: Environmentalissues, Health, Environmental health, Environmental health literacy

Ozet

Bu proje, insan, hayvan ve ekosistem sagligl arasindaki karsilikli iligkileri vurgulayan Tek Saglik yaklagimi
cercevesinde yetiskinlerde gevre sagligi okuryazarligini (CSO) ve yesil becerileri gelistirmeyi amaclamistir. italya,
Portekiz ve TUrkiye’de yurutulen faaliyetler arasinda bes proje toplantisi, ortaklik atdlyeleri ve egitim programlari
yer almistir. Portekiz’de duzenlenen Egiticilerin Egitimi Programi’na 24 uzman katilmis, yetiskin egitim faaliyetleri
ile 130 kisiye ulasitmistir. Egitici ve katiimcirehberleriile anket uygulama ve degerlendirme raporu egitim ¢iktilari
arasinda yer almistir. Ortak Ulkelerde gerceklestirilen tanitim etkinlikleri proje sonuglarinin yayginlastirilmasina
katki saglamistir. Ug agac dikme ve bitki sahiplenme etkinligi diizenlenerek strduriilebilirlik bilinci ve cevresel
sorumluluk pekistirilmistir. italya’da 16 kisinin katiimiyla gerceklestirilen cok sektdrlii calistay, sektorler arasi is
birligi ve diyalogu glclendirmistir. Ayrica proje kapsaminda resmi EnvirONE-HEALTH web sitesi ve ¢evrimici
o68renme platformu olusturulmustur. Bu platform, kaynaklar, egitim materyalleri ve anket araciyla kullanici
etkilesimini artirarak ¢cevre sagligi okuryazarligini desteklemis, yesil becerileri tesvik etmis ve strdurulebilir saglik
ciktilariigin disiplinler arasi i birligini guglendirmistir.

Anahtar Kelimeler: Cevre sorunlari, Saglik, Cevre sagligl, Cevre sagligi okuryazarlig|
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Introduction

In the 21st century, global health and sustainability are increasingly challenged by climate change, biodiversity
loss, pollution, antimicrobial resistance, and the emergence of zoonotic diseases. These phenomena highlight
the interdependence of human, animal, and ecosystem health, thereby reinforcing the importance of the One
Health approach, which is a comprehensive and integrated framework that aims to sustainably balance and
optimize the health of humans, animals, and ecosystems by acknowledging their close connections and mutual
dependencies (Friedman, 2022). This approach recognizes that human health is intrinsically linked to the health
of the wider environment, including domestic and wild animals, plants, and ecosystems. Cross-sectoral and
interdisciplinary collaboration is essential for addressing pressing global health challenges, including the
emergence of infectious diseases, antimicrobial resistance, and food safety, while simultaneously safeguarding
ecosystem integrity. By holistically linking human, animal, and environmental health, the One Health paradigm
encompasses the full spectrum of disease management—from prevention and detection to preparedness,
response, and control—thereby contributing to global health security (Destoumieux-Garzén et al. 2018).

Parallel to “One Health” concept development, environmental literacy (EL) has gained prominence since
the 1970s. The concept of environmental literacy is defined as an individual's environmental awareness,
knowledge, skills, attitudes, values, personal investment, responsibility, and active participation (Roth, 1992).
The “One Health approach”is a comprehensive and integrated framework that aims to sustainably balance and
optimize the health of humans, animals, and ecosystems by acknowledging their close connections and mutual
dependencies (Friedman, 2022). This approach recognizes that human health is intrinsically linked to the health
of the wider environment, including domestic and wild animals, plants, and ecosystems. Although sectors such
as health, food, water, energy, and the environment each have distinct priorities, cross-sectoral and
interdisciplinary collaboration is essential for addressing pressing global health challenges, including the
emergence of infectious diseases, antimicrobial resistance, and food safety, while simultaneously safeguarding
ecosystem integrity. By holistically linking human, animal, and environmental health, the One Health paradigm
encompasses the full spectrum of disease management—from prevention and detection to preparedness,
response, and control—thereby contributing to global health security (Lerner, H., & Berg, C. (2015)).

More recently, the notion of environmental health literacy (EHL) has emerged at the intersection of
environmental science, public health, and health communication, emphasizing the capacity of communities to
understand environmental risks and adopt health-protective behaviors (Finn, 2017). . Despite these parallel
trajectories, the integration of One Health and environmental literacy remains underexplored, with most One
Health initiatives still prioritizing infectious disease control and food safety, while the environmental literacy
dimension is insufficiently addressed (Ruegg et al, 2017). Evidence suggests that enhancing environmental
literacy can foster ecological resilience, support sustainable health systems, and empower populations to
engage in risk reduction strategies, yet the operational linkages with One Health frameworks are rarely
articulated. International agendas such as the 2030 Sustainable Development Goals and the Shanghai
Declaration on Health Promotion explicitly highlight the importance of literacy, intersectoral collaboration, and
integrated governance for tackling complex global health threats (WHO,2017). In line with this necessity, the
project aims to develop and implement a high-quality adult education program delivered by qualified trainers to
enhance environmental literacy, strengthen green skills, and increase awareness of climate change, while
integrating the One Health approach to ensure multidisciplinary collaboration and improve the applicability and
sustainability of the educational outcomes.

Methods

The main objectives of the project are to increase people’s environmental literacy, improve the knowledge,
awareness, attitudes, skills and behaviors of societies about the environment, develop green skills, ensure that
environmental awareness is formed in new generations starting from adults by developing an environmental
health education program, develop instructional methods for the program, convey effective and participatory
training techniques.

The following work package has been executed through the projet:

1. Five project meetings and partnership workshops were held.
2. One Health Environment Open Platform: Content determination and environmental literacy
assessment app was developed.

Open Platform is on the website and includes key resources, chat and an environmental health literacy survey
instrument.
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3. There are four results of this project.
a. Participant guide
b. Trainer guide
c. Trainers Training Guide
d. Survey Implementation and Evaluation Report: This report presents the implementation process
and results of the survey. The primary aim of the survey was to assess participants’ awareness,
attitudes and knowledge related to One Health and environmental issues.
4. There are training activities of the project.
a. Trainers' training was conducted in Ponte de Lima, Portugal, with learners and trainers
b. from partner institutions.
c. Five adult training activities were conducted by each partner of the project.
5. The projectincludes ten promotion events: five of these were environmental literacy guide promotions,
and the other five were platform promotion activities.
6. A multisectoral workshop was conducted in Naples, Italy, with the participation of 16 attendees
Green skills development activities: Three tree planting and plant ownership activities were conducted.
8. Publishing a website and creating digital platforms: These were created for promotion and e-learning.
The EnvirOneHealth website at https://www.environehealth.org has been established, and an e-
learning platform has been configured within the website.

~

Results

A total of five project meetings and partnership workshops were conducted throughout the implementation
period. These meetings served as a platform for collaborative planning, where all project activities were
systematically organized step by step in coordination with the partner institutions. In addition to planning,
regular evaluations were carried out to monitor the progress of the project, assess the extent to which the
objectives had been achieved, and ensure the alignment of activities with the overall project goals.

Aneeds analysis survey was performed, including the environmental health literacy scale and demographic
characteristics of the participantsin the partnering countries. Environmental Health Literacy (EHL) scores varied
across domains and countries. Italy demonstrated the highest scores in the General Environmental Health and
Air scales, Portugal outperformed in the Food scale, while Turkey scored highest in the Water scale.

Trainers’ Training Program was successfully conducted in Ponte de Lima, Portugal, under the coordination
of PREVIFORM. The program brought together a total of 24 participants, comprising multidisciplinary experts
and trainers from Gazi University, DAGTEM, Harran University, and COSVITEC. This international training activity
not only facilitated knowledge exchange across institutions and countries but also contributed to strengthening
the capacity of educators using the developed trainers’ training guide in integrating the One Health approach
into adult environmental literacy programs.

The trainer guide and participant guide were developed and used as an adult education material. A total of
130 participants were reached through the adult training programs, representing a diverse group in terms of age,
gender, and educational background, which allowed for the assessment of the program’s effectiveness across
different demographic segments.

The project comprised a total of ten promotional events, divided equally between environmental literacy
guide promotion activities and platform promotion activities. Among these, six were organized by Turkish
partners, while Portuguese and Italian partners each conducted two events. These activities played a key role in
disseminating project outputs, raising awareness among diverse stakeholder groups, and ensuring the visibility
and accessibility of both the guide and the platform across the three participating countries.

As part of the project’s green skills development activities, three separate tree planting and plant ownership
events were organized. These activities not only promoted active environmental engagement among
participants but also provided them with practical experience in ecological stewardship. By directly involving
individuals in the planting and care of trees and plants, the events aimed to strengthen awareness of
sustainability practices, foster a sense of responsibility toward the environment, and contribute to the long-term
development of green skills within the community.

In line with the project objectives, a multisectoral workshop was held in Naples, Italy, creating a platform
where individuals from diverse sectors could collaborate and exchange perspectives to foster the concept of
optimal health within the shared environment of humans, animals, and plants. A total of 16 participants from
different backgrounds attended the workshop, contributing actively to discussions and joint activities. The
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outcomes of the workshop, together with participants’ feedback, were systematically documented and
compiled into a workshop evaluation report, which serves as a valuable resource for guiding future multisectoral
collaborations and promoting the One Health approach.

As part of the project’s dissemination and capacity-building activities, a dedicated website and digital
platforms were developed to ensure both promotion and sustainability of the project outputs. The official
EnvirONE-HEALTH website was launched, providing open access to project-related information, resources, and
updates. In addition, an integrated e-learning platform was configured within the website to support interactive
training, knowledge sharing, and wider accessibility of the Environmental Health Literacy materials. These digital
tools play a central role in enhancing outreach, fostering continuous learning, and ensuring long-term impact
beyond the project’s implementation period.

Within the project framework, the One Health Environment Open Platform was launched as part of the
official website. The platform was designed to serve as an interactive hub, providing users with access to key
resources on environmental health, a communication channel through an integrated chat function, and the
Environmental Health Literacy survey instrument. By combining resource sharing, dialogue, and research tools
in a single digital environment, the platform enhances user engagement, promotes interdisciplinary
collaboration, and supports the dissemination and practical application of the One Health approach.
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Summary

Fluoride has been recognized since the 20th century as one of the most important agents with proven efficacy
in preventing dental caries. Dental caries, regardless of the diverse socioeconomic or sociocultural
characteristics of countries, emerges as a common public health concern. Research has demonstrated that
fluoride prevents the demineralization of teeth against acids derived either from dietary sources or produced by
cariogenic bacteria such as Streptococcus mutans. Moreover, fluoride may promote the remineralization of
early enamel carious white spot lesions and exert antimicrobial effects by disrupting the mechanisms of
cariogenic bacteria. For this reason, in combating dental caries, fluoride has been employed both systemically,
such as through water fluoridation, and topically, through methods applied by dental professionals such as
fluoride gels. In addition to professional applications, fluoride has also gained widespread use at the community
level through individual hygiene and care practices, including fluoridated toothpastes and mouth rinses. The
aim of this article is to provide essential knowledge that contributes to health literacy regarding fluoride use, and
to present a review on its current applications in dentistry, its mechanisms of caries prevention on dental
tissues, and its potential adverse effects.

Keywords: Dental decay, Fluoride, Public health, Dental public health, Preventive dental care

Ozet

Flor 20. ylzyildan itibaren ¢uruk dnleyici etkinligi kanitlanmis ve bu amagla kullanilan en 6nemli malzemelerin
basinda gelmektedir. Dis cUrugu ise Ulkelerin farkli sosyoekonomik veya sosyokulttrel 6zelliklerine bakmaksizin
ortak bir halk sagligl sorunu olarak dne ¢gikmaktadir. Arastirmalar gostermistir ki, flor dislerin yiyecekler yoluyla
alinan veya agizdaki Streptococcus mutans gibi guruk yapici bakteriler tarafindan olusturulan asitlere karsi disin
demineralize olmasini (mineral kaybini) dnler, baslangic asamasindaki mine ¢urtgu olan beyaz lezyonlarin
(white spot lessions) geri donUsUmunu (remineralizasyonu) saglayabilir ve c¢uruk yapici bakterilerin etki
mekanizmasini bozarak antimikrobiyal etki gosterebilir. Bu sebeple, dinya hastalik yukinde onemli bir yere
sahip olan dis ¢urugu ile mucadelede flor gerek sularin florlanmasi gibi sistemik yollarla gerekse dis hekimleri
tarafindan uygulanan flor jeli gibi yontemlerle, 6zellikle hentz disleri yapim asamasinda olan ¢ocuklara yonelik,
onemli bir agiz ve dis sagligi koruyucu uygulamasi olarak kullanilmaktadir. Profesyonel uygulamalarin yani sira
florlu dis macunlari, florlu agiz gargaralari ile flor, bireysel hijyen ve bakim aligkanliklari yoluyla da toplum
nezdinde yaygin kullanim alani bulmustur. Bu makalenin amaci, flor kullanimi konusunda saglik okur yazarligina
katki saglayacak onemli bilgileri paylasmak ve florun gunumuz dis hekimliginde kullanim yontemleri, dis
Uzerinde ¢uruk onleyici etki mekanizmasi ve muhtemel yan etkileri konusunda bir derleme sunmaktir.

Anahtar Kelimeler: Dis curugu, Flor, Halk sagligl, Toplum agiz dis sagligl, koruyucu dis hekimligi
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Introduction

Fluorine (F), the most reactive and electronegative element in the periodic table, belongs to the halogen family.
Due to its extreme reactivity, it is found in nature in the form of compounds, creating fluoride salts (fluorides)
with all metals (6,9). Although fluoride began to be incorporated into oral care products in the 1950s, human
exposure to fluorine had already occurred earlier through the consumption of fluoride-containing foods and
beverages such as tea, tobacco, seafood, and drinking water (5).

In the early 20th century, Dr. Frederick McKay in Colorado, United States, and Dr. J.M. Eager in Italy observed
that fluoride present in regional water supplies could cause brown discoloration of teeth, a condition noted in
up to 90% of local children (1,2). Meanwhile, McKay together with dentist Greene Vardiman Black also
hypothesized that teeth exposed to fluoride were more resistant to dental caries (1). Subsequent research
confirmed that controlled use of fluoride is an effective method for preserving dental health and preventing
caries (3,4,7,17).

To harness its anticariogenic properties, systemic fluoride intake has been promoted through the
fluoridation of community water, milk, and salt. Meanwhile, topical applications such as solutions, gels, mouth
rinses, toothpastes, and dental restorative materials have become the most used forms of fluoride in modern
preventive dentistry (7).

Dental Caries and Its Formation Mechanism

According to the World Health Organization (WHO), dental caries affects approximately 3.7 billion people
worldwide, and untreated caries in permanent teeth was reported as the most prevalent health condition in the
Global Burden of Disease Report 2021 (25). In Turkiye, oral and dental health problems rank as the fifth most
common condition in the 0-6 age group and the third most common in the 7-14 age group, following upper
respiratory tract infections and diarrhea (32).

Dental caries is a bacterially induced process that is nourished by carbohydrate intake and can be modified
through oral hygiene and cleaning practices (10). Enamel, the outermost layer of teeth and the hardest tissue of
the human body, is composed of approximately 97% inorganic minerals. When exposed to acids produced by
dental plaque bacteria, enamel begins to lose its minerals, resulting in demineralization. The acid-producing
capacity of cariogenic bacteria such as Streptococcus mutans, Lactobacillus, Actinomyces, and
Bifidobacterium increases with the frequent consumption of carbohydrates and sugary foods/beverages. The
initial visible manifestation of this process is the appearance of white spot lesions representing localized
demineralized areas (10,11).

These white spot lesions are reversible in the early stages; however, if the process continues, they expand
across larger enamel surfaces and progress toward the underlying dentin, leading to more darkly pigmented
lesions. This stage, referred to as dentin caries, progresses more rapidly than enamel caries due to the lower
mineral content and reduced hardness of dentin. While incipient enamel lesions can be remineralized and
reversed, dentin caries is irreversible once it develops, although its progression can be halted with appropriate
preventive measures (32).

Mechanism of Action of Fluoride

Fluoride, the most frequently used agent in caries prevention, protects tooth structures through three
principal mechanisms: preventing demineralization, promoting remineralization by replacing lost minerals, and
inhibiting the growth and organization of cariogenic bacteria (7,8,9,12).

The natural structural units of teeth, hydroxyapatite crystals, transform into fluorapatite crystals in the
presence of fluoride ions. Fluorapatite crystals are more resistant to demineralization in acidic environments
(11). Thus, fluoride reduces demineralization by preventing mineral loss and reinforcing weakened enamel
through deposition of fluorapatite. This is considered the primary anticariogenic mechanism of fluoride (9).

The demineralization process can be reversed through remineralization, provided salivary pH is neutralized
and sufficient calcium and phosphate ions are available (27). Fluoride plays a catalytic role in enhancing the
activity of calcium and phosphate ions, thereby facilitating remineralization of tooth surfaces (28).

Fluoride also disrupts bacterial communication pathways, prevents their organized activity as biofilms, and
alters the oral microbial ecology by reducing the proportion of cariogenic bacteria. Fluoride, which reduces the
surface energy of the tooth, prevents bacteria from adhering to the tooth surface and reduces the rate of decay-
causing (cariogenic) bacteria in the oral environment in favor of other bacteria. One of the important effects of
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fluoride on bacterial metabolism is that it reduces the acid and extracellular matrix production of bacteria by
inhibiting enzymes such as enolase and urease (11, 12).

Table 1. Mechanism Of Action of Fluoride (5,8)

eForms fluorapatite crystals *Prevents demineralization of e|nhibits bacterial enzymes
eForms a protective calsium tooth enamel *Reduces the surface energy
fluoride layer eCompansates for mineral of the tooth
loss of tooth enamel *Removes bacteria from the

hydroxyapatit structure

Fluoride Applications as Protective Methods for Oral and Dental Health

Systemic Fluoride Applications

Systemic absorption of fluoride particularly affects unerupted teeth. Thus, teeth, which have a higher
mineral content during tooth formation, become more resistant to dental caries after eruption (13, 24).

Water Fluoridation

The subsequent addition of naturally occurring fluoride to drinking water sources, where itis not presentin
caries-preventive concentrations, is an effective, inexpensive, and easy-to-implement preventive public health
method in combating tooth decay and has been cited as one of the ten most important public health
achievements of the 20th century (18, 26).

The recommended daily intake of fluoride in drinking water has been set at 1 ppm (52.6 pmol ml-1), with
0.7-1.2 ppm considered acceptable (11). However, since individual fluoride intake varies from person to person
and the risk of overdose arises, water fluoridation has become a more cautious approach.

Milk Fluoridation

Adding fluoride to milk has been tested to ensure that school-aged children benefit from the tooth-
protective effects of fluoride. This method, recommended in regions with low levels of fluoride in drinking water,
is a public health practice requiring stronger evidence for its caries prevention (18).

Salt Fluoridation

Salt, one of the most widely consumed substances in society, has been sought to benefit from its
widespread use, and the addition of fluoride to salt has been considered. However, this practice is no longer
recommended because excessive salt consumption can have detrimental health effects.

Fluoride Tablets

Fluoride can be given in tablet form to individuals who are thought to be unable to obtain sufficient fluoride
through water or individual applications. Using small, age-appropriate doses, swishing it around in the mouth
without swallowing, dividing it into small doses rather than all at once, and spreading it throughout the day
provides both systemic and topical benefits of fluoride tablets. Fluoride tablets should be used with caution,
especially during the first three years of life (see Table 1). Studies have shown that while fluoride has a weak
effect on primary teeth, its effect on permanent teeth is strong. On the other hand, the use of fluoride
supplements up to age six, especially in the first three years, significantly increases the risk of fluorosis (31).

Table 2. Systemic Fluoride Intake Recommendations

Age Fluoride Level of Water

<0.3ppmF 0.3-0,6 ppmF >0.6 PPMF
0- 6 months 0 0 0
6 months- 3 years 0.25mg 0 0
3-6years 0.50 mg mg 0
>B years 1mg 0.50 mg 0
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Topical Fluoride Applications

Topical fluoride applications can be applied professionally by dentists via fluoride gel, solution, or varnish,
or individually using fluoride containing dentifrices such as toothpaste, fluoride mouth rinses or floss.
Professional topical fluoride applications, which are more costly than systemic fluoride applications, require
more time, motivation, and individual effort, and their sustainability in individuals at high caries risk is
questionable (10). However, topical fluoride applications have been found to be more effective than systemic
fluoride intake in preventing tooth decay (13, 24). Furthermore, fluoride appears to be a more effective anti-
caries agent when applied at different times throughout the day. Therefore, the use of toothpaste and
mouthwash at regular intervals is important (32).

The individual's caries risk should be assessed before professional topical fluoride application for caries
prevention (13, 14). While fluoride application is not necessary for individuals at low caries risk, topical fluoride
application is recommended every six months for individuals at moderate risk and every three months for
individuals at high caries risk (13, 14).

Topical fluoride application allows fluoride to remain in the mouth for a longer period, acting as a reservoir,
and is incorporated into the enamel structure as calcium fluoride (CaF;), which protects the tooth against
mineral loss. This makes the tooth more resistant to acid attacks and demineralization (mineral loss), while
increasing its ability to remineralize (13).

Professional Topical Fluoride Applications

Fluoride Solutions and Gels

Fluoride gels have replaced the previously commonly used fluoride solutions. Fluoride varnishes, on the
otherhand, are preferred, especially in young children, due to their fluidity, ease of application, and minimal risk
of swallowing (14). In a study comparing Silver Diamine Fluoride (SDF) gel and Sodium Fluoride varnish, Fathima
and Govindaraju found that over a 12-month period, fluoride gel prevented caries progression by 66.7%, while
fluoride varnish was 70.5% effective in the same situation (30). Initially used in the form of NaF, gels are now
also applied with APF (acidified phosphate fluoride) and SnF2 (stannous fluoride) contents.

Fluoride Varnishes

Fluoride varnishes, which have a less fluid texture than fluoride gels, dry easily after application and do not
cause the need to spit. Therefore, they are ideal for younger children or those with a gag reflex. With fluoride
varnishes, teeth are kept in contact with fluoride for 12 hours or longer (14). Waluya et al. found that in vitro
fluoride varnish significantly increased the hardness of enamel (from 174 to 270 on the Vickers Hardness Scale)
within seven days (28). It has also been shown that demineralization and white spot lesions, which are
frequently seen in patients wearing orthodontic braces due to difficulty maintaining oral hygiene, can be
prevented with fluoride varnish (29).

lontophoresis

lontophoresis is a non-invasive technique that utilizes electric current to more effectively penetrate the
tooth. Fluoride is released deeper than traditional methods, which also increases tissue penetration (20).
Individual Topical Fluoride Applications

Fluoride Toothpaste

Fluoride toothpastes, the most used method in daily oral and dental health practices, can have varying
amounts of fluoride content. Generally, toothpastes containing 1500 ppm of fluoride are considered high-
fluoride, while those containing 500 ppm or less are classified as low-fluoride toothpaste (21). In a review of 74
trials involving 42,300 children, Marinho et al. reported that fluoride toothpastes effectively prevented tooth
decay compared to placebo toothpastes. This effect was more pronounced in children with existing decay (21).

Fluoride Mouthwashes

Mouthwashes are recommended oral care products for use in addition to tooth brushing (22). Rinsing with
a fluoride mouthwash after using fluoride toothpaste has been shown to be more effective in remineralizing
lesions at the initial stage of caries than using toothpaste alone (23).

Fluoride Side Effects

While fluoride applications are effective in preventing tooth decay, they have various side effects that can
develop depending on the dose, duration of use, and the age of the user. Fluoride can cause side effects that
can lead to death in the form of acute or chronic poisoning. The toxic dose that causes early signs of poisoning
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is 1 mgF/kg body weight, the probable toxic dose is 5 mgF/kg, and the safely tolerated dose is estimated to be 8
mgF/kg (35). In children, the toxic dose of fluoride has been found to be 0.1-0.3 mg/kg, the minimum lethal dose
is 5 mg/kg, and the lethal dose is 15 mg/kg. It has been determined that most fluoride's toxic effects are caused
by children accidentally swallowing toothpaste (37).

Acute fluoride poisoning can manifest with symptoms such as abdominal pain, vomiting, and black stools.
Chronic fluoride poisoning, on the other hand, can cause pathological changes in the heart, kidneys, and
skeletal structure, negatively impacting the entire body (34). The earliest and most obvious sign of fluoride's
chronic toxicity is fluorosis (37). Fluorosis is a condition characterized by yellow-brownish staining on teeth
resulting from the ingestion of high doses of fluoride (drinking water containing fluoride concentrations greater
than 1 ppm) during the period when tooth enamel is forming and maturing (between the ages of 0 and 4) (13).
While normal enamel is smooth, shiny, creamy-white, and translucent, in the early stages of fluorosis, a few
white spots or spots begin to appear. Depending on the severity of fluorosis, white opaque spots increase, and
brown spots gradually become visible on the teeth. In severe cases of fluorosis, the entire tooth surface is
covered with permanent brown discoloration in the form of stains or cavities (34).

The limited therapeutic dose range of fluoride has also sparked controversy regarding its potential side
effects. In a cohort study conducted in Florida, where the city's water supply is fluoridated, researchers claimed
that although the incidence of tooth decay decreased with increased fluoride exposure, there was an increase
in the number of neurodevelopmental disorders such as autism, intellectual disability, attention deficit
hyperactivity disorder (36). United States Secretary of Health Robert F. Kennedy Jr. defined fluoride as "Fluoride
is an industrial waste associated with arthritis, bone fractures, bone cancer, 1Q loss, neurodevelopmental
disorders, and thyroid disease " and stated that they would remove fluoride from public water in the United
States (38). Ergin and Eden claim that studies investigating the relationship between fluoride use and IQ test
scores conducted in China and India should not be taken into account because they found them insufficient to
evaluate other factors that could affect IQ test results. (39). On the other hand, a meta-analysis by Taylor et al.
revealed that IQ scores decrease as fluoride exposure increases, but there is insufficient data and uncertainty
regarding the effect of doses lower than 1.5 mg/L on I1Q scores (40).

Conclusion

Fluoride, its caries-preventing effects have been known for many years, stands out as the most widely used
caries-preventive agent today. Fluoride can be administered systemically through water fluoridation or tablets,
or topically as an oral and dental protective agent through solutions, gels, and varnish applications. Since
fluoride has a narrow therapeutic dose range, it has been noted that total fluoride intake through various routes
can lead to acute fluoride poisoning or fluoride toxicity. While some argue that fluoride is the most effective anti-
caries agent in preventing tooth decay, others consider it a chemical harmful to human health. People who,
particularly among social media users, attempt to highlight the cumulative effects of high and continuous
fluoride intake as a side effect of all fluoride oral and dental care products, and who generally agree on issues
such as anti-vaccine behaviour, are attempting to influence public opinion on thisissue. In this regard, adequate
health literacy regarding preventative oral and dental health practices will help individuals shape their health-
seeking and consumption habits in the most appropriate way.
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Ozet

Bu derlemede, SOY’u bireysel, toplumsal ve sistem dUlzeylerinde etkileyen faktdrleri ve aralarindaki etkilesim
mekanizmalarini inceleyerek, SOY’un sagligi gelistirme, saglik esitsizliklerini azaltma ve saglik sistemlerini
gugclendirme agisindan rolunu ortaya koymak amaclanmistir. SOY; bireylerin saglik bilgisine erisme, anlama,
degerlendirme ve karar verme becerilerini kapsayan, halk sagligi ve davranis degisikligiyle yakindan iligkili cok
boyutlu bir kavramdir. Bireysel duzeyde yuksek SQY, ozyeterlik ve bilingli karar verme kapasitesini artirarak
koruyucu saglik davranislarinin benimsenmesini ve tedaviye uyumu destekler. Toplumsal duzeyde SOY, sosyal
sermaye, guven, dayanisma ve kolektif saglik bilinci araciligiyla toplumun genel saglik dizeyini yukseltir. Sistem
dlzeyinde ise kurumsal veya orgltsel SOY, saglik hizmetlerinin erisilebilirligini, hasta-profesyonel iletisimini ve
saglik politikalarinin kapsayiciigini guclendirir. Dijital saglk okuryazarligl, bilgiye erisimde esitsizlikleri
azaltmada ve infodemi etkilerini dnlemede giderek daha dnemli hale gelmektedir. Sonug olarak, SOY bireysel bir
beceri olma yaninda saglik esitsizliklerini azaltan, toplum temelli iletisimi guglendiren ve saglik sistemlerini
donuasturen stratejik bir halk sagligi aracidir.

Anahtar Kelimeler: Saglik okuryazarligi, Halk sagligi, Davranis degisikligi, Ozyeterlik, Saglik iletisimi, Saglik
hizmetlerine erisim, Dijital saglik, Saglik politikasi

Summary

In this review, the aim is to examine the factors influencing Health Literacy (HL) at individual, community, and
system levels, as well as the interaction mechanisms among these levels, and to reveal the role of HL in health
promotion, reducing health inequalities, and strengthening health systems. HL is a multidimensional concept
that encompasses individuals’ abilities to access, understand, evaluate, and make decisions based on health
information, and is closely linked to public health and behaviour change. At the individual level, high HL supports
the adoption of preventive health behaviours and treatment adherence by enhancing self-efficacy and informed
decision-making capacity. At the community level, HL improves the overall health of the population through
social capital, trust, solidarity, and collective health consciousness. At the system level, organizational or
institutional HL strengthens the accessibility of health services, patient—professional communication, and the
inclusiveness of health policies. Digital health literacy is becoming increasingly important in reducing
inequalities in access to information and preventing the effects of infodemics. In conclusion, HL is not only an
individual skill but also a strategic public health tool that reduces health inequalities, strengthens community-
based communication, and transforms health systems.

Keywords: Health literacy, Public health, Behaviour change, Self-efficacy, Health communication, Access to
health services, Digital health, Health policy
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Giris

Saglik okuryazarligl (SQY), toplumun saglik dUzeyini yukselten birey, toplum, kurum, politika ve sistem
duzeylerinin birbirini etkiledigi dinamik bir sistem Uzerinden aciklanabilen gok katmanli bir etkilesim alanidir. Bu
butlncul yaklasim, bireyin saglik kararlarini yalnizca kisisel bilgi ve becerilerle degil, ayni zamanda toplumun
sosyal sermayesi, kurumlarin orgutsel yapisi ve politika yapicilarin stratejik tercihleriyle sekillendigini ortaya
koyar (Nutbeam, 2008; Sgrensen et al., 2015). Nutbeam (2008) SOY’u “saglik davranislarini donusturen bir
sosyal sermaye” olarak tanimlamis, bireysel bilgi edinmenin toplumsal farkindalikla birlestiginde saglik
gostergelerinde kalici iyilesme sagladigini vurgulamistir.

SOY bireysel farkindalik, bilgiye erisim, degerlendirme ve karar verme becerileriyle iligkilidir. Bu duzeyde
bireyin yas, egitim, gelir ve dijital erisim dulzeyi belirleyici faktorlerdir (Tanréver, et al., 2014). Turkiye’de yaruttlen
genis olgekli calismalar, egitim duzeyi dusuk bireylerde SOY puanlarinin anlaml sekilde daha dusuk oldugunu
ve bunun 6zellikle kronik hastalik yonetiminde olumsuz sonuglar dogurdugunu gostermektedir (Saglik Bakanlgi
SGGM, 2025; Yuce & Muz, 2023).

SOY, birey, kurum ve toplum arasinda guglu bir kdpru islevi gormekte, ulusal politikalar da bu etkilesimi
yonlendirmektedir (Gozlu, 2023).

SQOY, halk sagligi agisindan ug¢ temel donusturtcu etkiye sahiptir: (/) Koruyucu saglik davranislarinin
yayginlasmasi, (/l) Saglik hizmetlerinin daha etkin ve adil kullanimi, (/ll) Saglik sistemlerinin orgutsel dondsumda.
Bu derlemede, SOY’u bireysel, toplumsal ve sistem duzeylerinde etkileyen faktorleri ve bu dlzeyler arasindaki
etkilesim mekanizmalarini inceleyerek, SOY’un sagligl gelistirme, saglik esitsizliklerini azaltma ve saglik
sistemlerini guglendirme agisindan donusturtcu rolunu ortaya koymak amaclanmistir.

1. Bireysel Dizeyde Etkilesim Sdregleri

SQY, bireylerin saglikla ilgili bilgiye erisme, anlama, degerlendirme ve uygulama becerilerini kapsayan ¢ok
boyutlu bir kavramdir. Bu beceriler, bireylerin saglikla ilgili karar alma sUreglerini guclendirmektedir (Nutbeam,
2008; Tokgoz & Korkmaz, 2020). Bireysel dlzeyde SOV, bilgi edinmeden daha c¢ok, bu bilgiyi davranisa
donusturme kapasitesini ifade eder (Berkman et al., 2011; Sahindz & Aksoy, 2021).

1.1. Bilgiye erisim, anlama ve degerlendirme slregleri

SOY surecinin U¢ asamasi; bireyin guvenilir saglik bilgilerine erisebilmesi, bu bilgileri dogru anlayabilme ve
elestirel bir bakis acgisiyla degerlendirebilme yetenegidir (Sarensen et al., 2015). (I) Bilgiye erisim: Bireylerin
saglikla ilgili gtivenilir kaynaklara ulasabilme becerisi ilk asamadir. (Il) Bilgiyi anlama: Erisilen saglik bilgisinin
dogru bir sekilde anlasilmasidir. Bireylerin tibbi terimleri anlama, saglik uyarilarini yorumlama ve farkli tedavi
secgeneklerinin risk ve faydalarini degerlendirme kapasitesi, saglikla ilgili bilingli kararlar alabilmelerini saglar. Dil
engeli, dUsuk 6grenim duzeyi ve karmasik saglik 6nerilerini dogru bir sekilde yorumlayamama bu asamada
karsilasilan temel zorluklardir (Sgrensen et al., 2015; Paasche-Orlow & Wolf, 2007). (lll) Bilgiyi elestirel
degerlendirme: Edinilen saglik bilgilerini sorgulama ve dogrulugunu elestirel bir bakis agisiyla degerlendirme
yetenegidir. Elestirel bakis yaniltici bilgilerin saglik GUzerindeki olumsuz etkilerini azaltabilir. Bu asama, ozellikle
sosyal medya ve dijital platformlarda hizla yayilan yanlis bilgiler (infodemi) agisindan dnemlidir.

Yuksek SOY duzeyine sahip bireyler, farkli kaynaklardan gelen bilgileri karsilastirarak gavenilirligi dogrular ve
saglik kararlarini bilimsel kanitlarla destekler. Bu bireyler; dogru bilgiye hizli erisim saglayarak, saglik
profesyonellerinin onerilerini dogru yorumlar ve saglik risklerini daha bilingli degerlendirir (Paasche-Orlow &
Wolf, 2007). Yetersiz SOY’a sahip bireyler, bu sureglerde sik¢a hatalar yapar; yanlis bilgilere inanma, tedaviye
uyum gucligu, koruyucu saglik hizmetlerinden yeterince yararlanamama gibi sorunlar yasar. Siklikla dustk
kaliteli saglik bilgilerini yUksek kaliteli olarak degerlendirme egilimindedirler (Baker, 2006; Chen et al., 2018).

Saglk bilgisine erisim, anlama ve degerlendirme becerileri koruyucu saglik davraniglarinin
benimsemesinde belirleyicidir. Tags ve Akis (2016), SOY duzeyi yuksek bireylerin, saglik bilgisine daha kolay
eristiklerini ve bu bilgileri daha dogru bir sekilde anladiklarini, saglik risklerini daha bilin¢li degerlendirdikleri ve
saglik profesyonellerinin onerilerini daha etkin bir sekilde uyguladiklarini belirtmektedir. Bu sUregler, bireyin
aldigl bilgiyi gunluk yasam ve saglik kararlarina etkin bigcimde uygulayabilmesini saglar; dolayisiyla da saglik
duzeyinin iyilestirilmesinde dnemli rol oynar.

1.2. Saglikla ilgili 6zyeterlik ve karar verme becerisi

Duinya Saglik Orgiitii (DSO) SOY'u, bireylerin saglik hizmetlerini kullanabilme ve yasamlari boyunca saglikla
ilgili dogru kararlar alabilme yetenegiyle iliskilendirmektedir (WHO, 2024). Bireylerin saglikla ilgili 6zyeterlik ve
karar verme kapasitelerini dogrudan etkileyen bir unsur olarak ele alinmaktadir.
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Ozyeterlik, Bandura’nin (1977) sosyal bilissel kuraminda, bireyin belirli bir davranisi basariyla
gerceklestirebilme konusundaki inanci olarak tanimlanir. Saglik davranislarn kapsaminda Ozyeterlik, bireyin
kendisagligi tzerinde kontrol hissini artirarak karar verme surecini sekillendirir. SOY duzeyi yUksek bireyler, saglik
bilgilerini daha etkin yorumlar, risk-fayda dengesi kurabilir ve tedavi sUrecinde aktif rol alirlar (Nutbeam, 2008).
Buyolla, saglikla ilgili karar verme kapasiteleri artarken, birey kendi sagliginin sorumlulugunu Ustlenir (Berkman
etal., 2011). SQY ile ozyeterlik/karar verme arasindaki etkilesim alanlari:

1.2.1. Bilgiyi kavrama ve bilin¢li karar verme: Bilgiye erisim ve kavrama kapasitesi guglendikge bireylerin
bilingli karar verme becerileri artmaktadir. SOY davranissal ve psikososyal bir gliglenme aracidir._Xu ve ark;
(2018), diyabetli bireyler Uzerinde yaptigl sistematik derlemede, iletisimsel ve elestirel SOY dlzeyi yuksek
bireylerin ozyeterliklerinin anlaml sekilde daha ytksek oldugu bildirilmistir. Benzer bicimde, Live ark; (2025) tip
2 diyabet hastalarinda SQY, ozyeterlik ile yagsam kalitesi arasindaki iliskiye kismen aracilik ettigini gostermislerdir.

1.2.2. Davranigsal beceriler kazanma: SQY, bireylerin davranigsal becerilerini gelistirerek ozyeterlik
inanclarini pekistirir. Orn; kronik hastaliklarda kan sekeri takibi, ilag dozu ayarlama ya da egzersiz uygulamasi
beceri gerektiren faaliyetler olup, SOY duzeyi yuksek bireyler bu gorevleri duzenli olarak yerine getirdikce
Ozyeterlik duygulari guglenir ve davranigl surddrme motivasyonlari artar. Bu durum, Bandura’nin “basari
deneyimleri” ve “sozel ikna” yoluyla 6zyeterligin gelisimi modeline uygundur (Bandura, 1977).

1.2.3. Hizmete erisim kapasitesi: Yilmazel ve Cetinkaya (2016), yUksek SOY duzeyine sahip bireylerin saglik
hizmeti kullaniminda daha proaktif olduklarini ve tedavi kararlarina daha etkin katildiklarini belirtmistir. Ozdemir
ve Akca (2021) tarafindan yuratulen galismada, yuksek SOY duzeyinin bireylerin kendi sagligi Gzerindeki kontrol
duygusunu artirdig ve ézyeterligi olumlu yénde etkiledigi rapor edilmistir. Giiler & Gigli (2021) istanbul'da
yaptiklari galismada, egitim ve gelir dlzeyinin yukselmesiyle saglik okuryazarligl ve karar verme kapasitesinin
anlaml bigimde yUkseldigini saptamiglardir.

1.2.4. Paylasimci karar verme ve kiginin aktif katilimi: SOY bireyin saglik sistemi iginde aktif bir katiimci
olmasini kolaylastirir. YUksek SOY duzeyine sahip bireyler, saglik profesyonelleriyle etkili iletisim kurar, alternatif
tedavi secenekleri hakkinda soru sorar ve karar verme surecinde “ortak karar verme” yaklagsimini benimser. Bu
katiimci yaklagsim, bireysel tatmini artirir, tedaviye baglilik ve klinik sonuglarda iyilesme saglar (Sgrensen et al.,
2012; Berkman et al., 2011).

1.2.5. ilaca uyum ve hastalik yénetimi: SOY’un yiksek olmasi bireylerin ilac kullanma becerilerini ve
tedaviye guven duzeylerini artirarak ozyeterligi guclendirmektedir. Hyvert ve ark. (2023) calismasina gore, SOY
duzeyi dusuUk bireylerde ilag tedavisine uyumsuzluk ve yanlis doz uygulama orani anlaml bigimde yuksektir. Bu
durum, dusuk ozyeterlikle birlestiginde tedavinin basarisizligina yol acabilir.

1.2.6. Dijital saglik okuryazarligi ve gavenilir bilgi se¢imi: Dijital SOY, bireyin saglikla ilgili 6zyeterlik dluzeyini
etkileyen 6nemli bir alan olarak ortaya ¢ikmaktadir. Gunumuzde bireyler saglik bilgisine buyuk dlgtde dijital
ortamlar araciligiyla ulasmakta, bu durum bilgiye erisim, degerlendirme ve guvenilir kaynak secimi becerilerini
etkilemektedir. Cevrimicgi ortamda yer alan saglik icerikleri dogruluk ve guvenilirlik agisindan buyuk farkllik
gosterebildiginden, bireylerin bilgi kaynaklarini se¢cme, dogrulama ve analiz etme becerileri, etkili saglik kararlari
almalarinda belirleyici rol oynamaktadir. Dijital SOY, bireyin yalnizca bilgiye erisme kapasitesini degil, ayni
zamanda bu bilgiyi anlamlandirma, guvenilir olani ayirt etme ve kendi saglik yonetimine entegre etme yetenegini
de gelistirmektedir. Bu nedenle, dijital SOY dUzeyi yuksek bireylerin saglik davraniglarini dizenlemede, hastalik
yonetiminde ve tedaviye uyumda daha basarili olduklari bildirilmektedir (Norman & Skinner, 2006). Nitekim Yu,
Wu, Huang ve Sun (2023) tarafindan yasli bireyler Uzerinde yUruttlen bir calismada, medya kullanim sikligi ile
SOY arasindaki iliskide 6zyeterligin pozitif etkiledigi saptanmistir.

1.8. Saglikli yasam bigimi davraniglarinin benimsenmesi ve davranig degigikligi

Saglikinang Modeli ve Planlanmis Davranis Teorisi bireylerin saglik davranislarini benimseme siirecinde risk
algisi, ozyeterlik ve motivasyonel faktorlerin rolinU agiklamada siklikla kullanilimaktadir (Paasche-Orlow & Wolf,
2007; Nutbeam, 2008). Yuksek SOY duzeyine sahip bireyler, hastalik risklerini daha gercekg¢i degerlendirir,
saglikla ilgili yanlis inanc¢lardan uzak durur ve koruyucu davraniglarin 6neminiigsellestirir (WHO, 2024). Duzenli
kan basinci 6lgumu ve kanser taramalarina katilim, bu kisilerde daha sik gozlemlenmektedir. Benzer bicimde,
bu bireylerde fiziksel aktiviteyi yasamlarinin bir pargasi haline getirme, dengeli beslenme aliskanliklari gelistirme
ve titun kullanimindan kaginma gibi davraniglar anlamli dlgude yUksektir. (Tas & Akig, 2016). SOY duzeyi yuksek
bireyler, obeziteyle iliskili riskleri anlamakta, etiketsiz gidalardaki seker miktarini fark ederek tuketimini
sinirlandirmakta ve fiziksel aktiviteye ydnelik motivasyonlarini strdirmektedirler (Chari, Warsh, Ketterer,
Hossain, & Sharif, 2014). Dusuk SOY duzeyi, bireyin saglik mesajlarini yanlis yorumlamasina, riskleri hafife
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almasina veya davranis degisikligini sUrdUrememesiyle iliskilendirilmektedir (Berkman et al., 2011). “Saglik
Okuryazarligi ve Saglik Algisi iliskisi” calismasinda, ebelik 6grencilerinde yiiksek SOY diizeyinin saglik algisini ve
oz-yeterlik duygusunu anlaml bicimde artirdigi gorlmustur (Serhatlioglu & Kizilkaya, 2025).

2. Toplumsal Dizeyde Saglik Okuryazarligi

SQY, toplumlarin saglikla ilgili bilgiye erisim, paylasim ve kullanim bigimlerini sekillendiren sosyal bir olgudur.
Toplumsal dlzeyde SQY, bireylerin birbirinden 6grenme sureglerini, toplumsal dayanismayi ve saglik bilgisinin
dolasimini etkileyerek saglik duzeyi gostergelerinin iyilesmesini saglar (Sgrensen et al., 2015; Nutbeam, 2008).
Bireylerin saglik davranislari sosyal cevre, aile, egitim kurumlari ve saglik profesyonellerinin iletisim bicimleri
tarafindan sekillenir. Nutbeam (2008) SOY’un bir “toplumsal kaynak” oldugunu vurgulamistir. Yerel liderlerin
(muhtarlar, 6gretmenler, kanaat onderleri, din gorevlileri vb.) surece katiimi, kulturel olarak uygun iletisim
stratejilerinin gelistirilmesini kolaylastirmaktadir (Paasche-Orlow & Wolf, 2007). ilkokul 6gretmenleri zerinde
yapilan bir calismada, 68retmenlerin SOY duzeylerinin toplumda farkindalik olusturma potansiyeli tasidigl,

ogretmenlerin, 0grenciler ve aileleriicin bir SOY araci rolu Ustlendikleri belirtilmistir. (Guner et al., 2020).

Toplum temelliyaklasimlar, SOY’un surdUrulebilir bicimde gelistirilmesinde dnemli bir aractir. Yerel dlzeyde
yurttulen egitim programlari, halk sagligi merkezleri ve belediye destekli projeler, bireylerin saglik bilgisine
erisimini kolaylastirmaktadir (TSKB, 2017). Ulusal duzeyde bazi belediyelerin yuruttagu “Saglikli Sehirler”
programlarinda SOY’a yonelik yerel egitimler, bilgilendirme toplantilari ve kadin sagligi atolyeleri olumlu
sonugclar oldugu goralmustar (TSKB, 2017). Uluslararasi olgcekte de benzer yaklasimlar Avustralya ve Kanada
gibi Ulkelerde basarili olmustur (Batterham et al., 2016). Kolektif saglik bilinci, sosyal sermaye, iletisim aglari ve
kulttrel dinamikler saglik okuryazarliginin toplumsal dlzeydeki temel etkilesim mekanizmalarini olusturur.

2.1. Kolektif saglik bilincinin olusumu

Kolektif saglik bilinci, toplum Uyelerinin ortak saglik degerleri, risk algilari ve davranis normlari etrafinda
birlesmesiniifade eder. Bu biling, bireylerin yalnizca kendi sagliklari igin degil, aynizamanda toplumsal refah igin
de sorumluluk hissetmeleriyle gelisir (Nutbeam, 2008; WHO, 2024).

SQOY duzeyi yUksek toplumlarda, bulasici hastaliklardan korunma, asilama ve kronik hastalik yonetimi gibi
konularda farkindalik ve katiim oranlari artar (Berkman et al., 2011). Toplum temelli egitim programlari ve medya
kampanyalari, bireysel farkindaligin 6tesinde ortak saglik bilinci olusturulmasina katkida bulunur (Yilmazel &
Cetinkaya, 2016). Ulusal bir calismada; topluluk dizeyinde bilgi paylasiminin ve kolektif farkindaligin halk sagligi
mudahalelerinin basarisinda belirleyici rol oynadigi gosterilmistir (Tas & Akis, 2016).

2.2. Sosyal sermaye, guven ve toplumsal dayanigma iliskisi

Toplumun saglik dlzeyi, bireylerin aralarindaki sosyal iliskilere baglidir. Sosyal sermaye, toplumdaki gliven,
is birligi ve dayanisma gibi unsurlariigerir (Putnam, 2000). Yiksek sosyal sermaye, saglik bilgisinin toplum icinde
daha hizliyayilmasini, saglik hizmetlerine erisimde karsilikli destegi ve krizdonemlerinde toplumsal dayanikliligl
artinr (Sgrensen et al., 2015).

Toplumun sosyal sermayesi, Ozellikle kirsal bolgelerde saglik davranislarinin benimsenmesinde 6nemli bir
rol oynar. Turkiye’de kirsal alanda yurutulen bir calismada, toplumsal dayanismanin guglu oldugu yerlerde SOY
farkindaliginin da daha yuksek oldugu saptanmistir (Akpinar et al., 2023).

Guven temelli topluluklarda bireyler, saglik profesyonellerinin ve kurumlarinin énerilerine daha fazla uyar,
yanlis bilgilere karsi daha direncli davranir (Nutbeam, 2008). SQY, toplumsal dayanismayi guclendiren bir arag
islevi gorur. Nitekim SOY ile toplumsal guven duUzeyi arasinda guclu bir pozitif iliski bulundugu ortaya
koyulmustur (Yilmazel & Cetinkaya, 2016).

2.3. Toplum temelli saglik iletisimi ve bilginin yayilimi

Toplum temelli saglik iletisimi, bilgilerin yerel degerler, dil ve kultGrel normlarla uyumlu bigimde
paylasilmasini amaglar (Ratzan & Parker, 2000). Saglik bilgisinin toplum i¢inde yayiimi, halk sagligl iletisim
stratejilerinin basarisini belirleyen en dnemli faktorlerden biridir.

SOY duzeyiyuksek toplumlarda, bilgi paylasimi dogruluk, guvenilirlik ve katilimcilik ilkelerine dayanir. Sosyal
medya, topluluk merkezleri ve yerel liderlerin araciligiyla yurutilen iletisim faaliyetleri, bilginin yayiimini
hizlandirir (Berkman et al., 2011; WHO, 2024).

Kirsal bolgelerde yapilan ulusal bir galisma, toplum temelli saglik iletisimi girisiminin saglik davranislarini
olumlu yonde etkiledigini, ozellikle kadin ve yasli ndfusun saglik bilgilerinden daha fazla yarar sagladigini
gostermistir (Akpinar et al., 2023).
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2.4. Kultarel ve demografik faktérler

Kultdr, dil, egitim dlzeyi, yas, cinsiyet ve sosyoekonomik durum gibi demografik faktorler, SOY’un toplumsal
dlzeydeki etkilerini sekillendiren dnemli aracilardir (Sgrensen et al., 2015). Bireysel farkindalik, bilgiye erisim,
degerlendirme ve karar verme becerilerinde bireyin yas, egitim, gelir ve dijital erisim dlzeyinin belirleyici faktorler
oldugu saptanmistir (Tanridver, et al., 2014). Egitim duzeyi, SOY’un en guclu belirleyicilerinden biridir. Turkiye
Saglik Okuryazarligl Arastirmasi sonuglarina gore, egitim duzeyi dusUk bireylerde SOY puanlarinin anlamli
sekilde daha dusuk oldugunu, bunun 6zellikle kronik hastalik yonetiminde olumsuz sonuglar dogurdugunu,
egitim seviyesi yukseldikge bireylerin saglik bilgisini anlama, degerlendirme ve uygulama becerilerinin de
arttigini gostermektedir (Saglik Bakanlgi SGGM, 2025). Bu sonug, Avrupa SOY Arastirmasi sonuglariyla da
paralellik gostermektedir; dusuk egitimli bireylerde yetersiz SOY orani daha yUksektir (Sgrensen et al., 2015).

Gelir duzeyi SOY’u dolayli olarak etkiler. Akgul'ln (2024) ulusal capta yaptigl bir calismaya gore; yuksek gelir
gruplari saglik hizmetlerine daha kolay ulasmakta, bilgiye erisim kanallarini etkin kullanmakta ve saglik
kararlarina daha aktif katilmaktadir. Turkiye’de yapilan bir saha ¢alismasi, dusuk egitim duzeyine sahip bireylerin
SOY duzeylerinin dusuk oldugunu ve bu durumun saglik hizmeti kullanimini olumsuz etkiledigini gostermektedir
(Tanriover et al., 2014). Benzer sekilde OECD ulkelerinde yapilan karsilastirmali analizlerde de gelir duzeyi ile
saglik okuryazarligl arasinda pozitif bir iliski saptanmistir (Kickbusch et al., 2013). SOY duzeyi toplumun tim
kesimlerinde esit degildir Yaslilar, gogcmenler, engelliler, dustk egitim ve gelir dizeyine sahip bireyler kirilgan
gruplar arasinda yer almaktadir (Paasche-Orlow & Wolf, 2007). Kadinlar, yasli bireyler ve dtsuk gelirli topluluklar
gibi kirilgan gruplara yonelik SOY programlari 6zel dnem tasir (Coughlin et al., 2020; Svendsen et al., 2020).
Tarkiye’de yapilan calismalar, yasli bireylerin saglik bilgilerini anlamada ve uygulamada zorluk yasadiklarini
gostermektedir. Yasli bireyler dijital saglik kaynaklarina erisimde guclUk yasarken, genc nufusun bilgiye erisimi
daha hizli ve gesitlidir (Tirkiye Saglikli Kentler Birligi, 2017; ilgar & Bilgili, 2023; Deniz & Duman, 2024). G6¢cmen
ve multeci gruplarda; dil bariyeri, kulturel farklar ve saglik sistemine yabancilk, SOY’u sinirlayan temel
faktorlerdir (Saglik Bakanligr 2025). Avrupa’daki gogcmen topluluklarda yuratulen bir calismada, kulttrel ve dil
engellerin saglik hizmetlerine katiimi azalttigini ve SOY duzeyini azalttigini gostermektedir (Ingleby, 2012).

Toplumun kalttrel normlari ve geleneksel saglik inanglari, bireylerin saglik bilgisini nasil yorumladigini ve
saglik davraniglarini nasil sekillendirdigini belirler. Kultirel agidan duyarli saglik iletisimi stratejilerinin
gelistirilmesinin halk sagligi politikalari agisindan dnemi Uzerinde durulmaktadir (Nutbeam, 2008; WHO, 2024).
Ulkemizde kiltirel faktdrlerin, 6zellikle kadinlarin saglik kararlar Gzerindeki etkisi ve aile igi bilgi paylasim
bicimleri, saglik okuryazarligi programlarinin basarisini dogrudan etkilemektedir (Yilmazel & Cetinkaya, 2016).
Bu nedenle, SOY politikalari belirlenirken toplumsal demografi ve kulturel gesitlilik mutlaka dikkate alinmalidir.

3. Sistem ve Politika Dizeyinde Etkilegim

Sistem ve politika dlzeyinde SOY, saglik hizmetlerinin erigilebilirligi, niteligi ve surdurulebilirligi ile dogrudan
iliskilidir (Berkman et al., 2011; Sgrensen et al., 2015).

3.1.Kurumsal saglik okuryazarligi yaklagimi

Kurumsal SOY, bir saglik kurulusunun tim yapisinin ve sureclerinin, hizmet alanlarin saglk bilgilerini
anlama ve kullanma kapasitesini destekleyecek sekilde tasarlanmasini ifade eder (Brach et al., 2012). Bu
yaklasim, kurum kalturt, yonetim politikalari, iletisim materyalleri ve hizmet sunumunu kapsar.

SOY, bireyin saglik sisteminde etkin bir paydas haline gelmesini saglar. Yuksek SOY duzeyi, bireylerin, saglik
profesyonelleriyle daha acik iletisim kurmasini, semptomlarini dogru ifade etmesini ve tedavi sureglerine aktif
katilmasini saglayarak hasta saglik profesyoneli iletisimini guclendirir, saglik sistemine glvenini artirir ve saglik
duzeyini dogrudan olumlu yonde etkiler (Sgrensen et al., 2015). Dustuk SOY duzeyi, tibbi talimatlarin yanlis
anlasilmasina, tedaviye uyumun azalmasina ve saglik hizmetlerinden memnuniyetin dismesine yol agabilir.
Saglik kurumlarinin bireylerin bilgi duzeyine uygun hizmet sunmasinin, iletisim ve egitim stratejileri
gelistirmesinin, hasta saglik calisani etkilesimini glclendirdigi, tedavi uyumunu artirdigl ve yanlis anlamalari
azalttig belirtilmektedir (Baker, 2006; Paasche-Orlow & Wolf, 2007). Bireysel ve kurumsal duzeyde uygulanan
duyarlilik programlar, saglik kuruluslarinin rehber materyallerini, iletisim kanallarini ve hasta bilgilendirme
strecglerini optimize etmeyi hedefler (Brega et al., 2015). Saglik Bakanlgrnca yiritilen “Saglik Okuryazarligr igin
Dugmeye Basildl” projesi, saglik ¢alisanlarinin saglik konusunda dogru bilgiye ulasma, bilgiyi anlama ve
kullanma konusunda sorun yasayan hasta gruplarina karsi empati gelistirmelerini amaglamaktadir. Bu
programin hedefi illerde halk sagligi mudurliklerinin koordinasyonu ile Ulke dluzeyinde aile sagligi merkezi
calisanlarinin SOY konusunda daha bilgili ve donaniml hale getirilmesidir (Saglik Bakanligi, 2013).
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SOY’un donustaricu etkilerinden biri de 6rgltsel saglik okuryazarligidir. Kurumlarin bilgi sunumu, randevu
sistemleri, yonlendirme tabelalar ve saglik iletisim materyalleri ne kadar anlasilirsa, hastalarin saglik
hizmetlerinden faydalanma orani o kadar artar. Kurumsal SOY duzeyi yuksek olan kurumlar, hastalarin kendi
sagliklar ile ilgili kararlarini daha bilingli almasini saglar ve saglik esitsizliklerini azaltir (Sgrensen et al., 2015).
istanbul’da yiritilen bir arastirmada, orgiitsel SOY diizeyi yiiksek hastanelerde hasta memnuniyetinin anlamli
bicimde daha yiiksek oldugu saptanmistir (Hayran & Ozer, 2018). Ulusal diizeyde kurumsal SOY farkindaligini
olgmek igin gelistirilmis “Kurumsal SOY Olgegi” gibi araclar, saglik kurumlarinin SOY diizeyini degerlendirmek
icin kullanitmaktadir (Yayla, 2022). Hasta memnuniyetini ve saglik sonuglarini dogrudan etkiler. Turkiye'de
yaratulen olgek gelistirme galismasi, kurumlarin bilgi yonetimi sureglerinde SOY kriterlerinin kullanilmasinin
onemini vurgulamaktadir (Dundar Ege & Hayran, 2022).

3.2. Hasta-saglik profesyoneli iletigimi

Saglik profesyonellerinin iletisim tarzi, SOY’u guglendiren en dnemli faktorlerden biridir. Saglik galisanlarinin
SOY’a duyarliiletisim yaklagsimini benimsemeleri, hasta merkezli bakimin temel bilesenlerinden biri olarak kabul
edilmektedir. SOY’a duyarli iletisim, saglik profesyonellerinin bireylerin saglik bilgilerini anlama, yorumlama ve
uygulama kapasitelerini dikkate alarak iletisim stratejilerini uyarlamalarini gerektiren bir yaklasimdir. Saglik
galisanlarinin yalin ve acik bir dil kullanmasi, tibbi terimlerden kaginmasi, yazili materyallerin anlasilabilir
bicimde hazirlanmasi ve “68rendigini anlat” (teach-back) gibi yontemleri uygulamasi, bireylerin bilgiyi dogru
bicimde kavramalarini kolaylastirmaktadir (Nutbeam, 2008; Yilmazel & Cetinkaya, 2016). Ogrendigini anlat; ilag
kullanimi, tedavi plani ya da yasam tarzi dnerileri konusunda bilgi verildikten sonra, hastadan bu bilgiyi kendi
sozcukleriyle yeniden ifade etmesinin istemesi sUrecidir. Bu yontemle, hastanin anlamadigi noktalarin erken fark
edilmesisaglanir, gerektiginde bilgi tekrar edilerek ya da daha sade bir dille agiklanarak yanlis anlamalarin 6ntne
gecilir, tedaviye uyum ve hasta givenligi artinlir. Ogrendigini anlat, hastayl sinamak degil, iletisimin etkinligini
olgmek amaciyla kullanilan, karsilikli 6grenmeyi tesvik eden bir iletisim teknigidir (Brown et al., 2025; Ugtu &
Ozerdogan, 2020). Saglik calisanlarinin kullandigi dilin acik, sade ve kiltiirel olarak uygun olmasinin, hastalarin
tedavi strecine katiimini arttirdigr gosterilmistir (Berkman et al., 2011).

Saglk Bakanligl (SB) tarafindan duzenlenen “Saglik Okuryazarligr Egitici Egitimi” programlari, saglik
calisanlarinin bu alandaki farkindaligini artirmayi hedeflemektedir (SB-SGGM, 2025). Akgul'ln (2024) belirttigi
Uzere, saglik profesyonellerinin okuryazarlik temelli yaklasimlar benimsemesi hem hasta memnuniyetini hem
de hizmet kalitesini artirmaktadir. Uluslararasi literaturde de benzer bicimde, saglik calisanlarinin iletisim
yeterliligi ile hasta glvenligi arasinda guclu bir iliski oldugu belirtilmektedir (Ishikawa & Yano, 2008).

3.8. Saglik politikalarinda saglik okuryazarligi

Saglk politikalarina SOY entegrasyonu, yasalar, saglik hakki dizenlemeleri ve regllasyonlar yoluyla
gerceklesir. Etkin politika uygulamalari, saglik sistemlerinin tum kullanicilar igin erigilebilir, anlasilir ve adil
olmasini saglar (Nutbeam, 2008). ‘Turkiye Saglik Okuryazarligi Diizeyi ve lliskili Faktorleri Arastirmasi’na gore,
yaklasik 10 kisiden 7’sinin SOY duzeyi dusuk bulunmustur; bu bulgu Ulkemizde politika duzeyinde dnlemler
alinmasinin dnemini ortaya koymaktadir (SB, SGGM, 2025). SOY gostergeleri, ulusal saglik stratejilerinin
ayrilmaz bir bileseni olmalidir. Avrupa’da ¢esitli Ulkelerde SOY gostergelerinin saglik hizmetleri kalite 6l¢Utlerine
dahil edilmesi, SOY’un sistematik olarak izlenmesini ve gelistirilmesini mumkun kilmaktadir (WHO, 2024).
“Tarkiye Saglik Okuryazarligl Ulusal Eylem Plani (2023-2026)” bu dizeyde onemli bir adimdir. Bu plan
kapsaminda, SOY gostergeleri performans izleme sistemlerine entegre edilmis ve kurumlarda saglik iletisimi
standartlari tanimlanmistir (SB, 2025). “Turkiye Saglik Okuryazarligl Eylem Plani (2025-2028)”, duzenli SOY
olgumlerive izleme gostergelerinin olusturulmasini hedefiyer almaktadir (SB, 2025).

Saglik politikalari ve mevzuat, saglik hizmetlerine erisim, iletisim standartlari ve orgutsel SOY duzeylerini
dogrudan etkiler. Sgrensen et al. (2015) SOY’u; saglik politikalari, kurumlarin iletisim yukumlalakleri, hizmetlere
erisim ve sosyal mevzuat tarafindan sekillenen ¢gok boyutlu bir yapi olarak tanimlar. Politika dizeyinde yapilan
her iyilestirmenin bireylerin saglik bilgisini anlama, kullanma ve karar verme becerilerini guclendirdigini
belirtmektedir.

3.4. Dijital saglik sistemleri ve e-saglik okuryazarlig

Gelecegin halk sagligl stratejilerinde dijital SOY giderek daha fazla tnem kazanacaktir. Dijital erisim
esitsizlikleri, 6zellikle yasli ve kirsal kesimlerde yasayan bireyler arasinda SQY farklarini derinlestirebilir (Akpinar
et al.,, 2023). Bu nedenle dijital saglik egitimleri, ulusal halk sagligi stratejilerinin bir unsuru haline getirilmelidir.
Altunbas ve Altunbas’in (2022) calismasinda, medya ve dijital araclarin dogru kullanilmasinin 6grencilerin SOY
duzeyini olumlu etkiledigi belirlenmistir.
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3.4.1. Mobil Uygulamalar ve E-saglik Araglari

Elektronik saglik kayitlari, mobil saglik uygulamalari ve ¢evrim i¢i bilgilendirme platformlari bireylerin saglik
bilgisine hizli erisimini saglar ve saglik kararlarini destekler (Mackert et al., 2016). Dijital SOY, cagdas halk saglig
yonetiminde yeni bir donustUrlicu bilesen olarak 6ne gikmaktadir. E-saglik uygulamalari, uzaktan muayene
sistemleri ve dijital tarama programlarinin etkinligi, bireylerin dijital bilgiye erisim becerilerine bagldir. Yilmaz,
Saygili & Kaya’nin (2020) calismasi, Saglik Bilimleri Fakultesi 6grencilerinde e-SQY ile dijital okuryazarlik
arasinda pozitif iliski bulundugunu gostermektedir.

SB’nin mobil saglik uygulamalari, kisilerin saglik bilgilerine erisimini kolaylastirmakta ve SOY’u artirmaktadir.
Ornegin, “Korona Onlem” uygulamasi, kullanicilanin  koronaviris hastaligina yakalanma riskini
degerlendirmelerine ve buna gore yonlendirme almalarina olanak tanimaktadir (SB, 2025).

Dijital erisim farklari cagdas bir esitsizlik bigcimi olarak dikkat ¢eker. Dijital araglara erisimi sinirli bireyler, e-
saglik uygulamalarindan yeterince vyararlanamamakta ve c¢evrimici saglik bilgisini degerlendirmede
zorlanmaktadir (Van der Vaart & Drossaert, 2017). Turkiye’de yapilan calismalarda da dijital saglik okuryazarligl,
yasli ve kirsal bolgelerde yasayan bireylerde daha dUsuk bulunmustur. Yasllarin dijital saglk hizmetlerinden
daha iyi yararlanabilmesi, e-saglik okuryazarliginin artirllmasina yonelik egitimlerin ve destek programlarinin
yapilmasina baglidir. (ilgar & Bilgili, 2023; Batu et al., 2025).

3.4.2. Medya ve Sosyal Medya

Medya, saglik bilgisinin topluma yayilmasinda, farkindaligin artmasinda ve bireylerin davranislarini
sekillendirmede kritik bir rol oynar (Chou et al., 2018; Moorhead et al., 2013). Ancak bilginin dogrulugu ve
bireylerin elestirel degerlendirme kapasitesi onem tasimaktadir. E-saglik okuryazarligl yuksek bireyler, yanlis
bilgilere karsi daha direngli olur ve saglik hizmetlerini daha dogru ve etkin kullanir (Sgrensen et al., 2015; WHO,
2024). Bireylerin saglik bilgisine en ¢ok televizyon, internet ve sosyal medya araciligiyla ulastiklari gortlmektedir
(SB-SGGM, 2025). Ancak sosyal medya platformlarindaki yanlis bilgi (infodemi), halk sagligi agisindan ciddi bir
tehdit olusturmaktadir (WHO, 2020).

Saglik iletisiminde guvenilir bilgi kaynaklarinin guc¢lendirilmesi, mesajlarin sadelestirilmesi ve medya
okuryazarligl egitiminin yayginlastirilmasi toplumsal SOY dUzeyini artirmaktadir. (Chou et al., 2018; TSKB, 2017).

3.5. Afet /Acil Durumlar ve Saglik Okuryazarligi

Halk sagligi risk iletisimi, bireylerin saglikla ilgili riskleri anlamasi ve bu risklere karsi uygun tepkiler
gelistirmesi icin onemlidir. SOY, bireylerin risk iletisimlerini anlamada ve bu iletisimlere uygun tepkiler
gelistirmede 6nemli bir rol oynar. SOY duzeyi yuksek bireyler, saglik risklerini daha iyi anlar ve bu risklere karsi
daha etkili 6nlemler alabilirler (Vaughan, 2009; Sgrensen et al., 2015).

Acil ve afet durumlarinda, SQOY duzeyi dusuk bireylerin, saglik bilgilerini anlamada ve bu bilgileri saglik
kararlarina donusturmede zorluk yasamalari saglik hizmetlerine erisimi ve bu hizmetlerin etkinligini olumsuz
yonde etkileyebilir (Griffey et al., 2014). Afet ve kriz durumlarinda SOY’un artirilmasinin bireylerin saglik
bilgilerine erisimini ve bu bilgileri etkili bir sekilde kullanabilmesini sagladigl ifade edilmektedir (Demirci et al.,
2025).

Acildurumlarda ve afetlerde aglikla ilgili yanlis veya yaniltici bilgilerin hizla yayildigi bir durum olan infodemi
ile mucadelede, SOY’un guclendirilmesi, halkin dogru bilgiye erisimini ve bu bilgiyi etkili bir sekilde
kullanabilmesini saglar (WHO, 2025; Saleem et al., 2024).

Sonug

SQOY acisindan birey, toplum ve sistem dUzeyinin esgudumu bireylerin bilgiye dayali saglik kararlari alma yetisini
guclendirirken, toplumun katiim kapasitesini ve politika yapicilarin karar alma sUreglerinin kapsayiciligini artirir.
Gelecegin halk sagligi politikalari agisindan yonlendirici nitelik tagsiyan SOY saglik hizmetlerinin dizenlenmesini
ve politika Uretim sureglerine yon veren yapisal bir guc olarak degerlendiritmelidir.

SOY yalnizca bir halk sagligl gostergesi degil, ayni zamanda saglik esitsizliklerini azaltma, toplum temelli
saglik iletisimini guclendirme ve saglik sistemlerini daha erisilebilir hale getirme agisindan da stratejik bir aractir.
SOY’a dayali politikalar, Turkiye’nin sdrdardlebilir halk sagligl hedefleri icin temel bir yapitasi olarak
degerlendirilmelidir. Gelecekte bu politikalarin yayginlasmasi, saglik esitsizliklerinin azaltilmasina ve toplum
sagliginin guglendirilmesine onemli katkilar saglayacaktir.
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Ozet

Likenler, algler ile mantarlarin fizyolojik ve morfolojik birlikteliklerinden olusmustur. Likenlerin ekstrem
kosullarda bile yasayabilmesini, cevresel faktorlere adaptasyonunu yapilarindaki sekonder metabolitler saglar.
Sekonder metabolitler likenlere, antimikrobiyal, anitbakteriyal, antifungal gibi biyolojik aktiviteler kazandirr.
Likenlerin ¢ok sayida kullanim alanlarn vardir. Gegmisten buglne alternatif tipta, gida alaninda, sanayide,
biyoizleme alanlarinda kullanilmistir. Boyutlari oldukga kiigUk olan mikroplastiklerin, dogaya ve insanlara verdigi
zararlarin giderek artiyor olmasi, bu alandaki ¢calismalara agirlik verilmesi ihtiyacini dogurmustur. Xanthoria
parietina liken turd basta olmak Uzere farkl liken tUrleri kullanilarak havadaki mikroplastik oranlarinin pasif
yontem ile biyoizlemesi yapilmistir. Bu yontemle incelenen likenlerde mikroplastik kalintilara rastlanmistir.
Anahtar Kelimeler: Mikroplastik, Kirlilik, Liken, Saglik

Summary

Lichens are composed of the physiological and morphological associations of algae and fungi. The secondary
metabolites within lichens enable them to survive even in extreme conditions and adapt to environmental
factors. Secondary metabolites confer biological activities such as antimicrobial, antibacterial, and antifungal
properties on lichens. Lichens have numerous applications. From past to present, they have been used in
alternative medicine, food, industry, and biomonitoring. The increasing harm caused by microplastics, which
are quite small in size, to nature and humans has led to the need to focus on research in this area. Passive
biomonitoring of microplastic levels in the air was conducted using various lichen species, particularly the
Xanthoria parietina lichen. Microplastic residues were detected in the lichens examined using this method.
Keywords: Microplastic, Pollution, Lichen, Health
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1.Giris

Likenler hava kirliligine karsi hassastir [1, 2]. Bu nedenle hava kirliliginin belirlenmesi ve izlenmesinde
kullanilirlar. Likenler talluslu yapilari nedeniyle havadaki partikulleri kolaylikla btunyelerine alip biriktirebilirler. Bu
sebeple likenler hava kirliliginin, atmosferdeki agir metallerin, radyoaktif elementlerin biyoizleme yontemi ile
tespitinde ¢ok iyi biyobelirte¢c canlilardir. Likenlerin bu ozellikleri goze alindiginda, havadaki mikroplastiklerin
biyoizleme yolu ile tespit edilmesi, bu mikroplastiklerin likenler Uzerinde ne kadar biriktiginin belirlenmesi
calismalarinda da likenlerin kullanilabilecegi dUsuntlmaustur [1, 3, 4].

Ozen (2020) ve Loppivd. (2021) belirli istasyonlardan topladiklari likenleri kullanarak biyoizleme calismalari
yapmiglardir. Bu calismalarin sonucunda topladiklari likenlerin mikroplastikleri yapisinda biriktirdiklerini
gozlemlemislerdir.

2. Mikroplastikler

Plymouth Universitesi’nde Deniz Enstitlisii Midird, Deniz Biyolojisi Profeséri ve Uluslararasi Deniz Copleri
Arastirma Birimi Yoneticisi olarak gorev yapan Prof. Dr. Richard Thompson, 2004 yilinda, denizlerdeki plastik
kirliligi arastirmalarn yaparken tespit ettigi kucguk plastik pargaciklarn igin ilk kez “mikroplastik” terimini
kullanmistir. ABD Ulusal Okyanus ve Atmosfer idaresi’ne (NOAA) gore, “mikroplastikler (MP), 1 mikrometreden
5 mm’ye kadar boyutlara sahip her turlt plastik maddeleridir” (Sekil 1).

Dogaya bilingsizce atilan plastik ¢opler, cesitli faktorlerle tasinip, genis alanlara yayilabilir. Plastiklerin
sadece ¢ok kuguk bir kisminin geri donusturulebildigi ve eger gerekli tedbirler alinmaz ise dunyanin plastik bir
gezegene donusebilecegi konusunda bilim insanlar  bizi
uyarmaktadir. Plastik kirliliginin boyutlari arttikga, ¢cevre ve iginde
yasayan canlilar tehlikeye girecektir [6].

Plastigin bir suredir nehir kirliliginin dnemli bir bileseni oldugu
bilinmektedir ve plastik bozulma drlnleri toprak ortamlari igin
potansiyel bir sorun olarak dikkat ¢cekmektedir. Bununla birlikte,
yakin zamana kadar plastik kirliligi ile ilgili arastirmalarin ana odagi
deniz olmustur. Bunu vurgulamak icin, ISI Web of Science’da
yapilan bir literatlr arastirmasi, ‘mikroplastik’ teriminiiceren 1.228
makaleyi kapsar ve bunlarin yalnizca 45 adet yayinlanmis bir alt
kimesi (%3,7) ‘tatli su’ terimini igerir. Bu son yillarda degismeye
baslamistir ve dikkatler artik hem karasal hem de tatl su
ortamlarina yonelmistir [7].

Sekil 1. Mikroplastikler [5]

2.1. Mikroplastik Cegitleri
Olusumlarina gore mikroplastikler: Birincil mikroplastikler ve ikincil mikroplastikler olmak Gzere ikiye ayrilir.
e Birincil mikroplastikler

Bilingli olarak kullanilan mikroplastiklerdir. Boyutlari 1 mikrometre ile 5 mm arasindadir. Sabun, sampuan,
dis macunu ve diger kozmetik, ilag ve hava teknolojilerinde kullanilir (Sekil 2-3) [4].

Sekil 2. Birincil mikroplastik [8] Sekil 3. Birincil mikroplastik [9]
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2017 wyiina kadar kozmetiklerde bulunan ancak
gunumuzde neredeyse tum dunyada vyasakli olan
mikroboncuklar  (Sekil 4), makyaj, el isi ve tekstil
malzemelerinde kullanilan simler, endustriyel Uretim peletleri
gibi dogrudan olusan mikroplastikler, birincil mikroplastiklere
ornek olarak verilebilir [6].

Sekil 4. Piyasada en c¢ok satilan
hekzagonal sekilli simlere ait goruntu [6]

* [kincil mikroplastikler

Buyuk plastiklerin zamanla ve ¢esitli etkilerle agsinarak pargalanmasi neticesinde olusan mikroplastiklerdir.
Ikincil mikroplastiklere érnek olarak; plastik esyalarin dékilmus parcalari, sentetik tekstil triinlerinden kopan
mikrolifler, ulagimdan kaynaklanan ara¢ lastigi dokuntuleri, hava tozlarindaki sentetik partikuller vb. sayilabilir
(Sekil 5).

Polystyrene yapisindaki, 1 cm? lik bir kahve
bardagi kapagi ile deneysel bir calisma yapilmistir.
Kahve kapaginin, 56 gun boyunca 30°C derecede,
24 saat icinde 320-400 nm ultraviyole 1s18a maruz
birakildiginda, ortalama boylari 224 nm olan, 126
milyon nanopartikil Uretebilecegi gosterilmistir.
Bu durum, bu kt¢uk plastik pargaciklarinin ttm su
kolonuna rahatlikla dagilabilecegi ve birgok deniz
canlisi tarafindan besin sanilarak alinabilecegini
gostermistir [10].

Sekil 5. Ikincil (sekonder) mikroplastik kaynaklari [6]

2.2. Mikroplastik Kaynaklar

Mikroplastikler cesitli sekillerde ¢evremize yayilip, fark etmedigimiz sekilde ciddi boyutlarda kirlilige ve
tehlikeye yol acarlar. Mikroplastiklerin okyanus temelli ve dolayli arazi temelli olmak Uzere iki kaynagi vardir.

Okyanus Temelli Kaynaklar

Razgar, kiyr akintilari, dalga hareketleri, mikroorganizmalar, gelgit olaylari, deniz tasimaciligl endustrisi,
okyanuslar Uzerindeki insan aktiviteleri mikroplastik taginiminin kaynaklarindandir [6].

Dolayli Arazi Temelli Kaynaklar

Mikroplastikler ruzgar, hava, ulasim, sanayi, insan faaliyetleri ile tasinarak ¢evreye ve su kaynaklarina
dokalar [6].
2.3. Mikroplastik Kirliliginin Canlilar Uzerindeki Etkileri

Mikroplastiklerin gesitli maddeleri adsorblama 0Ozellikleri vardir. Bu nedenle birtakim organik/inorganik
zararll maddeleri yuzeylerinde biriktirirler ve biriktirdikleri bu maddeleri canlilara tasiyabilir, olumsuz etkiler

yaratabilirler [11]. Ornegin, denizlerde yasayan cesitli canlilarda goézlemlenen mikroplastikler, bunlar ile
beslenen diger canlilara da tasinip tehlike olustururlar.

Mikroplastikler, boyutlarinin kiiguk olmasindan kaynakli olarak, deniz omurgasizlari, zooplanktonlar, deniz
kuslari, baliklar ve deniz memelileri gibi ¢esitli canlilar tarafindan farkinda olmadan alinabilirler. Canlilar
mikroplastikleri yuttuklarinda, beslenme kapasitelerinde, enerji rezervlerinde dusukluk gozlenebilir, bagirsak
islevlerinde zararli degisiklikler meydana gelebilir. Mikroplastikler ayni zamanda av 6g8elerinin, avcilar tarafindan
tUketilmesi ile transfer seklinde dolayli olarak da alinabilirler [12].
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Yapilan bazi calismalarda, yakalanmis bazi yabani balik turlerinin mide-bagirsak yollarinda mikroplastik
pargaciklar bulunmustur. Bu ¢calismalar, mikroplastiklerin daha ziyade dogrudan degil, transfer yoluyla alinma
olasiliginin daha fazla oldugunu géstermistir. Ornegin, Lusher vd. (2016) yaptiklari bir calismada, incelenen bazi
baliklarin %11’inin mikroplastik icerdigini ve mikroplastik iceren avi tuketen bir cizgili yunusun (Stenella
coeruleoalba Meyen, 1833) yaklasik 463 milyon mikroplastigi yutabilecegini bulmuslardir [12].

Mikroplastikler heterojen olarak dagilirlar ve hem karasal hem de sucul ortamlarda gozlemlenirler.
Gunumuzdeki calismalar sucul ekosistemlerdeki mikroplastikler Gzerinde daha ¢ok duruyor olsa da, sucul
ekosistemlere tasinan mikroplastikler blyuk olgekte karasal ekosistem kaynaklidir [11]. Toprakta hasat gibi
tarimsal ¢alismalar, bitki koklerinin toprak altinda uzamasi, solucanlarin toprak Uzerindeki faaliyetleri ve hatta
topraktaki diger canlilarin topragl kazma hareketleri, topraktaki mikroplastiklerin gok daha derine tasinmasini
saglayabilirler [13]. Mikroplastiklerin tarimsal alanlardaki kaynaklarini atik sularin tarimsal amacl kullanimlari,
sera naylonlari, sulama borulari, gubre kapsulleri gibi uygulamalar olusturmaktadir (Tablo 1).

Tablo 1. Mikroplastiklerin farkli toprak tirlerinde bulunusu ve ozellikleri [13]

Toprak tipi Miktar Boyut Araligi Sekil Kompozisyon Yer
Endiistriyel alandaki 300-67.&?00 i PVC (>80%), PE,PS  Avusturalya
topraklar mg kg -

: % 317 madde 500 g parga, granil, .
Sahil topragi (aittalania) 1.56 mm lif film Cin
S kopiik, pellet,
Sahil topragi 1.3-14.712 madde kg! 3 parga, lif, film, PE, PP, PS Cin
(%60) singer
v " 55.5mgkg ! veya 125-500 pm .
Tagkin yatag) topragi 593 madde kg'* (%88) PE, PS, PVC isvicre
Tarim topragi <0.54 mg kgt >100 um - PE Cin
Orman topragi 7100'421'(?10 s 10-0.05mm  lif, parca, film - Cin
R G PE (%50.51), PP
Tarim topragi : % 0.03-16 mm film, parca (%43.43), PES Cin
madde kg'!
(%6.06)

PVC: Polivinilkloriir, PE:Polietilen, PS:Polistren, PP:Polipropilen, PES:Polietersiilfon

2.4. Mikroplastik Kirliliginin insanlar Uzerindeki Etkileri

Bol miktarda mikroplastik bulunduran hava insanlar tarafindan solundugunda solunum sikintilari, astim
gibi problemlere rastlanmis [14], bazi yiyecek, iceceklerde gozlemlenen mikroplastiklerin insan sagligi
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Sekil 6. insan plasentasinda bulunan
mikroplastiklerin mikrofotograflari ve Raman
Spektrumlari [19]

Uzerindeki toksik etkileri belirgin olarak kanitlanmamistir ve bu
konu Uzerindeki arastirmalar devam etmektedir [6].

Bilin¢siz insan faaliyetleri, karasal ve sucul ekosistemlerde
mikroplastik kirliligine yol agmistir. Bununla birlikte, kontamine
ortamdaki canlilar mikroplastikleri bunyelerine alabilirler.
Ornegin, sucul ekosistemlerdeki baliklar, kabuklu deniz canlilari
ve daha birgok canli mikroplastikleri yutabilir. insanlar da bu
deniz ardnlerini tUketerek, mikroplastige maruz kalabilirler [15].

Mikroplastiklerin hemen her yerde bulunuyor olmasi, igme
sularinda da kirliligin mevcut olup olmadigl konusunda merak
uyandirmisti. ~ Sinirll sayida  olmakla  birlikte  yapilan
calismalarda musluk suyunda ve siselenmis sularda
mikroplastik varligi tespit edilmistir. Bu durum, insanlarin igme
sulari vasitasiyla mikroplastige maruz kalabilecegi konusunda
dikkatleri toplamistir. Mikroplastikler siselenmis sularda,
musluk sularinda, kabuklu deniz Urunleri ve tuz gibi cesitli
yiyeceklerde bulunmustur [16].

Yapilan sinirli sayidaki calismalar, gidalarin da mikroplastik
icerebilecegini gostermistir. Gida maddelerindeki
mikroplastikler; hammadde, gida Uretim asamalari,
ambalajlamada kullanilan plastiklerden kaynaklanabilir [17].
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Gida zincirinde biriken mikroplastiklerin bazi toksik maddeleri icermesi insan sagligl icin en buyuk endise
kaynaklarindan birisidir. Bu toksik maddeler dokulara sizarak organizmalarda, gida zincirlerinde biyolojik birikme
yapabilirler [18].

Son zamanlarda yapilan bir calismada, bebeklerin plasentasinda mikroplastik parcaciklara rastlanilmistir.
Environment International’ da 2021 yili Ocak ayinda yayimlanan, Svelato ve ark. (2021) tarafindan yapilan bir
arastirmada verilen bilgiye gore saglikli ve hamilelik geciren 6 kadin arastirmaya katilmistir. Arastirmacilar,
plastiklerin bulasini dnlemek amaciyla, dis taraftaki plastik bir kap ya da aletlerle temas etmemesini saglayan
bir yontemle, plasentalari toplamiglardir. Toplanan bu 6 plasentanin 4 tanesinde toplam 12 mikroplastik
parcacik bulmuslardir (Sekil 6).

Arastirmacilarin tahminlerine gore, bulunan mikroplastik parcaciklarinin, herhangi bir yiyecegin yutulmasi
veya solunum yoluyla annenin vicuduna girip daha sonra plasentaya ulasmis olabilir [19].

3. Likenler

Bilim dunyasina likenlerin algler ve mantarlarin birlikteliklerinden olustugunu ilk tanitan bilim insani: Alman
Botanikgi“Schwenderer”dir [20, 21]. Bu birliktelikten meydana gelen likenler, mantarlarla ya da alglerle benzerlik
tasimayan bir tallus meydana getirirler. Gunumuzde yaklasik 25.000 liken trt bulunmaktadir [21].

Likenler ekolojik agidan oldukga 6nemli bir yere sahiptirler. Salgiladiklari liken asitleri sayesinde kayalari
pargalayarak ufak taslar olusmasina sebep olur ve daha sonra bu taslar Uzerinde karayosunlari gelismeye
baslar. Bu durumda olusan ince toprak tabakasinda yuksek bitkiler yetisir. Sonug olarak stksesyonel gelisimin
oncul birliktelikleridir [21, 22].

Likenler, cok yuksek bolgelerden ¢gok algak bolgelere, ovalardan deniz kiyilarina, kutuplardan ekvatora, gok
sicak ve/veya gok soguk bolgelere, kendilerini meydana getiren mantarlarin ve alglerin ayri ayri yasayamayacagi
ekstrem yerlere kadar genis bir alanda yetisebilirler [20, 21].

3.1. Likenlerin Yagsam Alanlan

Her liken taranun farkliyetisme alanivardir ve burada gesitli faktorler rol oynar. Rutubet en dnemli faktorddar.
Liken tarleri nemli yerlerde, kuzey yamagclarda daha sik gortlurler. Fotosentezigin isikli alanlarda bulunurlar, bu
nedenle ¢ogu liken tlrine orman kenarlarinda, yol kenarindaki agaclarin gévde ve dallarinda, eski duvarlarda
rastlanir.  Genel olarak likenler, toprak
Ustlerinde, aga¢  kutuklerinde, kayalar
Uzerinde, agaclarin govde ve dallari Uzerinde
[20, 21] ve hatta ¢ati kiremitleri, cam, metaller
ve plastikler gibi insan yapimi maddeler
Uzerinde yasayabilirler (Sekil 7) [2].

Sekil 7. a. Gati kiremitleri Uzerinde likenler
[23], b. Cam Uzerinde likenler [24], c. Metal
Uzerinde likenler [25], d. Plastik Uzerinde
likenler [26], e. Ankara Camldere Baraji
kiyisindaki camelyaf su deposu Uzerindeki
likenler [Fotograf: Nida Nur OZBEY]

3.2. Likenlerin Sekonder Metabolitleri
Likenlerin yapilarindaki sekonder
metabolitler onlara ekstrem  kosullara
dayaniklilik, c¢evresel kosullara adaptasyon
saglar [27] ve bu metabolitler mantar ortaklar
tarafindan buyuk miktarlarda salgilanabilirler,
hatta  bazi likenlerin  kuru  agiriginin
%50’sinden fazlasini olusturabilirler [2].

Sekil 7. a. Cati kiremitleri tzerinde likenler [23], b. Cam
tizerinde likenler [24], c. Metal Uzerinde likenler [25], d. Plastik

iizerinde likenler [26], e. Ankara Camlidere Baraji kiyisindaki Yapilan birgokv aragtirma, yapll.armda.ki
camelyaf su deposu (izerindeki likenler [Fotograf: Nida Nur Sekonder metabolitler sayesinde likenlerin
OZBEY] antimikrobiyal, antiviral, antiinflamatuar,

antioksidan gibi c¢esitli aktivitelere sahip
olabilecegini gostermistir [28]. Yine ¢ok sayida ¢galisma, liken sekonder metabolitlerinin Gram pozitif ve Gram
negatif bakterilere karsi antimikrobiyal aktivitelerini kanitlamistir. Cok sik gortlen patojen bir bakteri olan
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Escherichia coli (Migula 1985) bagirsak mikroflorasinda bulunan Gram negatif bir bakteridir ve bu bakteriden
kaynaklanan hastaliklarda kullanilabilecek antibiyotiklerin elde edilmesiicin likenler aday organizmalardir [29].

3.8. Likenlerin Kullanim Alanlar

Likenler cok eski zamanlardan beri besin kaynagl, boya
Uretimi, parfUm endustrisi, ilag yapimi, sUs egyalari, biyolojik
izleme gibi ¢esitliamaclar i¢in kullanitmistir.

Likenlerin gogu, memeli hayvanlarin ve mikrofaunanin besin
kaynagini olusturur. Kuzey bdlgelerinde, kar altinda Cladonia
alpestris (Pouzar & Vézda 1971) liken turu ren geyikleri i¢in besin
kaynagidir (Sekil 8).

Letharia vulpina (Hue 1899) (Sekil 9) ve Vulpicidia pinastri
(=Cetraria pinastri) (J.-E.Mattsson & M.J.Lai 1993) (Sekil 10) liken
tUrleri zehirlidir ve Iskandinavya bolgelerinde kurtlar zehirlemek
icin kullanilir. Kurtlar bu liken tUrlerini tukettikleri zaman solunum
sistemini felg ederek, onlari éldurdrler [20, 21].

Sekil 8. Ren geyikleri Cladonia sp. yiyor
[30]

Sekil 10. Vulpicidia pinastri (=Cetraria
pinastri) [32]

Sekil 9. Letharia vulpina [31]

Gecmisten bugune kadar likenler saglik alaninda kullanilmistir fakat bu bilimsel bir kullanimdan ziyade [20]
likenlerin morfolojik 6zellikleriile hastaliklar bagdastirarak yapilmistir [33]. Ornegin Usnea tiirleri saga benzedigi
icin sag cikartmak amaci ile, alveollu ylUzeyinden dolayi Lobaria pulmonaria (Hoffm. 1796) (Sekil 11) ise akciger
hastaliklarinda, sari renkte tallusa sahip olmasi sebebiyle Xanthoria parietina (Fries 1860) (Sekil 12) sarilik
tedavisinde kullanilmistir [20].

- 9 =

Sekil 2. Xanthoria parietina [35]

Sekil 11. Lobaria pulmonaria [34]

Akdeniz ¢evresinde bulunan Roccella tinctoria (Candolle 1805), Roccella fuciformis (Candolle 1805) ve
diger Rocella turleriile birlikte Ochrolechia tartarea (Massal 1852), Ochrolechia parella (Zahlbr. 1852), Parmelia
tUrlerinin talluslarindan elde edilen “Lacca Musci” drogu fermente edilerek Turnusol kagidi elde edilir.

Bazi liken turleri parfUmeri sanayinde kullanilmistir. Evernia prunastri (Acharius 1810), Usnea, Physcia
tUrlerinden elde edilen “Poudre de chypre” Fransa’da saclar icin yapilmis bir pudradir. Gunumuzde de E.
prunastrive L. pulmonaria bazi parfumlerin bilesimine girmektedir [20].
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4. Mikroplastiklerin Likenler ile Biyoizlenmesi

Atmosferi olusturan gazlarin bilesiminden olusan hava; canllar icin olduk¢a onemlidir. Bazi molekuller
soludugumuz havada uzun sure ve yogunlukta bulunduklarinda, canlilarin yasamina, ¢evreye zarar verebilir ve
havanin kalitesini dusurerek kirlilige sebep olabilir.

20. yuzyilin ortalarinda yillik bir milyon ton Uzerinde Uretim hacmine ulasan plastikler, Uretim sureclerinde
oldukga fazla plastik atik maddelerin olusmasina, cevreye ve en oOnemlisi havaya karisarak tehlike
olusturmasina sebep olmustur [4]. Plastigin en belirgin ozelliklerinden biri gok dayanikli ve uzun sure yok
olmayarak kalici bir kirlilige sebep olmasidir (Sekil 13). Mikroplastik kirliligi agisindan denizler ve tatli sularda
yapilan genis gaptaki arastirmalarin yani sira, mikroplastiklerin atmosferi de ¢ok uzak bolgelerde bile kirlettigi
tespit edilmistir [15].

Plastik-mikroplastik kirliligi cogunlukla insan
kaynakli olabilmektedir. Plastik ayak izinin
azaltilmasi, tek kullanimlk plastik Granlerin
kullanilmamasi, plastiklerin yerlere, c¢oOplere,
denizlere atilmamasi gerekirken, insanlarin bu
bilince sahip olmamasi buyuk bir tehlikeye yol
acabilmektedir [4]. Bunun yani sira geri dontusum,
yakma tesislerinde yakma veya gomme islemleri
atik plastigin yonetimini kapsar ve depolama
alanlarinda plastigin yeniden kullanilmasi, yok
edilmesi ya da muhafaza edilmesi ve cevreye
A birakilmamasi icin gergeklestirili. Ancak bu
Sekil 13. Denize atilmis plastik sise [36] depolama alanlarina plastigin  bosaltilmasi

sirasinda ve ruzgar yoluyla ¢oplerin savrulmasi
sonucunda mikroplastikler olusabilir ve havaya karisabilir [15].

Havanin mikroplastik icermesiinsanlarin ve canlilarin sagligini olumsuz etkileyecegi ve bu konuda énlemler
alinabilmesi i¢in mikroplastiklerin havada ne yogunlukta bulundugunun tespit edilmesi gerekir [4]. Bazi agir
metaller ve diger onemli hava Kkirleticileri canli organizmalar kullanilarak izleniyorlar. Ayni sekilde
mikroplastiklerinde canli organizmalar kullanilarak, atmosferdeki varliginin ve yogunlugunun izlenmesi oldukca
faydali olacaktir. Fakat simdiye kadar bu konu Uzerinde ¢ok fazla arastirma yapilmamistir.

Sinirli sayida yapilan galismalarda, mikroplastiklerin atmosferdeki biyoizlenmesi iyi bir biyoindikator olan
likenlerden faydalanilarak yapilmistir.

Normal sartlarda hava kirliliginin tespiti ve degerlendirilmesi hem pahali hem de kompleks bir islemdir.
Buna karsilik biyoizleme yontemi ise kolay ve guvenilir olmasi ile birlikte ucuz bir yontemdir. Biyoizleme
yonteminin avantajlar arasinda az maliyetle uzun sure izleme, ornekleme kolayligl, uzak alanda izleme imkani
gibi etkenler yer alir. Biyolojik izleme sonucunda, izlenilen turlerin davraniglarinda meydana gelen
degisikliklerden bilgi saglanir ve turlerin dokularindaki kirleticilerin yogunluklari tespit edilir [4].

Likenlerin su degisimini saglayan yapilari bulunmaz, bu nedenle dis uyaranlara aninda tepki verebilirler. Bu
durum onlarin biyoizleme ¢alismalariicgin iyi bir biyobelirte¢ olmalarinda 6nemli rol oynar.

5. Liken Biyoizleme ile Mikroplastiklerin izlenmesi Calismalari

Ozen (2020) istanbul’un Asya yakasinda havadaki mikroplastiklerin varligini tespit etmek igin liken biyoizleme
yontemini kullanmustir. Kirlilige toleransi olan bazi liken tirlerini kullanmistir. istanbul Asya yakasindaki belirli
bolgelerden liken dmekleri toplamistir. Biyoindikator likenleri pasif izleme yontemi ile incelemistir. Ornekleri
Adalar, Atasehir, Beykoz, Kartal, Maltepe, Sancaktepe, Sultanbeyli, Sile ve Pendik ilgcelerinde belirlenmis olan 27
adet istasyon bélgesindeki agaclarin tizerinden toplamistir. Orneklerin toplandig bélgede, hava kirliliginin yogun
oldugu alanlarda liken gelisimi cok fazla gozlemlenmedigiicin, tim bolgelerde gelisim gosteren X. parietina liken
tlrunu tercih etmistir. Analiz yapimina kadar hava almayacak bir sekilde, steril falkon tUplerinin i¢erisine koyup
herbaryumda muhafaza etmistir (Sekil 14) [4].
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Topladigl 6rneklerijilet yardimiile substratindan ayirmis, stereo
mikroskop altinda inceleyerek kontamine oldugu kuguk
maddelerden uzaklastirmistir. Orneklerini distile su ile ¢ kere
yikayip, oda sicakliginda kuruttuktan sonra cam petri kabinin icine
koyup etuve yerlestirmistir ve 60 °C sicaklikta 24 saat inkube etmistir
[4].

Ornekler tamamen nemini kaybetmistir ve etiivden cikarilarak
seramik havanda ogutllerek toz haline getirilip analiz yapimina
kadar steril falkon tuplerine toz halindeki orneklerden birer gram
konulup saklanmistir. Artik analiz i¢in hazir olan orneklerin FTIR
(Fourier Donusumltu  Kizilotesi  Spektroskopisi)  spektrometre
analizleri yapilmistir. Uluslararasi Atom Enerjisi Kurumu (IAEA)
referans materyalini de bir gram tartarak falkon tupe yerlestirmistir.

Sekil 14. Liken 6rneklerinin muhafaza Sakarya Universitesi Fen-Edebiyat Fakiltesi Kimya bélimiinde
edilmesi [4] bulunan ATR (Zayiflatilmis Toplam Yansima)-FTIR cihazinda (Sekil
15) mikroplastik analizini yapmistir [4].

O’"ek' Nile Red floresan boyasi kullanarak
AR floresan mikroskobu gézleminden yarim saat
IR Isik once filtre kagidina konulan &rneklerin
Kaynag _ yUzeyini esit sekilde boyamistir ve daha sonra
floresan mikroskobu ile incelemistir [4].
Dedektor FTIR analizi ile inceledigi referans liken
Sekil 15. ATR-FTIR Spektroskopisi a. Cihazi; b. Sematik olarak  grneginde kirli parcacik olarak
gosterimi [4] degerlendirilebilecek bilesikler

gozlemlememistir. Referans ornegin floresan
mikroskobu ile incelemesinde de herhangi bir mikroplastik parcaciga rastlamamistir [4].

Topladigl orneklerin FTIR analizinin sonucunda ortaya cikan bilesikler: aldehit, alken, alkol, amin, eter,
hidrokarbon, hidroksil, keton, kukurt dioksit, metil, metilen ve nitrojen dioksit olmustur [4].

Aldehitler, plastikler, boyalar gibi polimerlerin ham maddesi olarak kullanilir. Orneklerde aldehit bilesigine
rastlanmasi Ozen’in (2020) érneklerini topladigl bazi istasyonlarda piknik alanlarinin da bulunmasi ve orada
bulunan insanlarin plastik atiklarini etrafa atmasindan kaynaklanabilir. Plastikler mikro boyutlarda olsalar da
kimyasal yapilarini korumaktadirlar [4].

Motorlu tasitlarin yanmasi sonucu egzoz emisyonlarindan meydana gelen alkenler, plastiklerin
polimerizasyonu sonucunda da meydana gelebilirler ve bu sebeple plastiklerin igeriklerinde ve mikroplastik
parcaciklarinda bulunmaktadirlar. Ozen (2020) galismasinda “Alken bilesigi ¢ikan istasyonlarda tek kullanimlik
plastiklerin kullanilmasi ve ¢op olarak birakilmasindan da kaynaklidir” demistir [4].

Eterler plastik Gretiminde ¢6zlci olarak kullanilirlar ve Ozen’in (2020) 6rneklerinde etere rastlamis olmasi
cevreye atilan plastik atiklardan kaynaklanabilir [4].

Plastik Uretiminde kullanilan hidrokarbonlar benzinin yanmasi sonucu egzoz emisyonlarindan ve
mikroplastik kirliliginden kaynakldir. Ozen’in (2020) érneklerini topladigi alanlardaki arac trafigi ve plastik atiklar,
sonuclarda hidrokarbonlara rastlamasina sebep olmus olabilir [4].

Ozen (2020) daha sonra drneklerini floresan mikroskobu altinda inceleyerek, mikroplastik pargaciklarinin
tespitini Shim vd. (2016), Dowara vd. (2020) ve Helmberger vd. (2020) makalelerinden yararlanarak yapmistir.
Sari parlak renkte gozUken parcaciklarin mikroplastik oldugunu soylemistir (Sekil 16) fakat mikroplastiklerin
cesitlerini, kimyasal yapilarindaki farkliliklari tespit edememistir [4].

Nile Red boyama sonrasi floresan mikroskobu ile incelemesinin sonucunda tum istasyonlardan topladigi
orneklerde mikroplastik varligini gozlemistir. Mikroplastiklerin varligini tespit ettigi orneklerin FTIR analizlerinde
ise hidrokarbonlarin varligini tespit eden Ozen (2020) “Bundan dolayl hidrokarbonlarin mikroplastik
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parcaciklarindan kaynaklandigi gdzlenmistir. Orneklerin

v toplandigl istasyonlardaki plastik atiklarindan

I kaynaklanabilecegi gorulmektedir. Bu orneklerin  FTIR

- P analizinde ise hidrokarbonlar plastiklerin ham maddesi

, ~.“‘-' ‘ olarak gdzlenmistir. Eter bilesikleri ise bulunduklar agacg
‘;a. ‘f,“mJ P tEgd(r)]vdelermm reginelerinden kaynaklanmaktadir” demistir

Sekil 16. Referans materyalinin floresan
mikroskobu goértntusu [4]

Ozen’in  (2020) calismasinin  sonucunda floresan
mikroskobu teknigi ile istanbul Asya Yakasinda yer alan
Adalar, Atasehir, Beykoz, Kartal, Maltepe, Pendik, Sile ve
Uskidar bolgelerinde mikroplastige, FTIR analizi ile mikroplastiklerin yapi tasi olan hidrokarbon bilesiklerine
rastlamistir. Mikroplastik pargaciklarina en fazla rastladigi yerler; Beykoz ve sanayi alanindan uzak bir bolge olan
Sile olmustur. Bu durum mikroplastik parcaciklarin uzak mesafelere kadar tasinabilecegini gostermektedir [4].

Loppi vd. (2021) yaptigl bir baska calismada ise italya’daki bir ¢éplilk sahasinin etrafindan toplanan
likenlerin, daha uzak bolgelerdeki likenlere kiyasla daha yuksek miktarda mikroplastik biriktirip biriktirmedigini
degerlendirmistir. Ornekleri ¢oplilk sahasindan yakin, orta ve uzak mesafelerden almislar ve tim 6rneklerde
antropojenik kokenli plastik dokular ve pargalar tespit etmislerdir. Depolama alanina yakin yerlerde likenler
antropojenik kokenli mikro liflerin en yuksek konsantrasyonunu biriktirmistir [15].

Loppi vd. (2021) galisma alanlari yaklasik 3 milyon m® hacime sahip 160.000 m?'lik bir alandir. Bu alanda
kagit, plastik ve metal artiklari, ambalajlari, kullanilmis lastikleri, tekstil Grlnleri, yapi malzemeleri, belediye kati
atik yakma firinlarindan gelen kulleri, gevresel islahtan kaynaklanan malzemeleri igerir. Daha dnceki like nolojik
calismalara dayanarak drnekleme birimlerini Gge ayirmiglardir;

e Grup 1:yakin mesafe, dogrudan depolama alanina bakan alanlar;
e (Grup 2: orta mesafe, alandan yaklasik 200 m uzaklikta bulunan siteler ve
e (Grup 3: uzak mesafe, alandan yaklasik 1500 m uzaklikta bulunan siteler.

Mikroplastiklerin analizinde, genis yayilisa sahip oldugu icin yapraksi bir liken olan Flavoparmelia caperata
(Hale 1986) orneklerini toplamiglardir. Yerden 1-2 m yUkseklikteki mese agacinin govdesinden liken numunesi
almislardir. Likenleri laboratuvarda hava ortaminda kurutup, cam beherlere yerlestirmisler ve islak peroksit
oksidasyon ydntemi ile ayri ayri muamele etmislerdir. Daha sonra ornekleri filtre kagitlarina 1 mL Rose Bengal ile
boyamislar ve boyanmis filtre kagitlarini petri kaplarina aktarmislardir. Ardindan mikroplastiklerin varligini analiz
etmek icin filtre kagitlarini stereomikroskop altinda incelemislerdir. Bu incelemenin yaninda, plastik
parcgaciklarini, polimer bilesimini belirlemekicin mikro-raman spektroskopisi kullanarak analiz etmislerdir. Sinirli
veri nedeniyle fiberler, fragmanlar ve mikroplastiklerdeki farkliliklari kontrol etmek igin iki tarafli bir permutasyon
testi kullanmiglardir [15].

Yapilan tum c¢alismalarin sonuglari, mikroplastiklerin kilometrelerce uzaga tasinabildigi ve dogada yillarca
bozulmadan kalabildigiicin her gegcen gln insanlarin ve tum canlilarin yagsaminda tehlikeli olmaya devam ettigini
gostermektedir.

Doga, insan olmadan da yasar ama insan, doga yok olduktan sonra yasayamaz (Paul Ehrlich).
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