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Bas Editor’den | Editor-in-Chief’s Note

Trafik ve Ulasim Arastirmalar1 Dergisi’nin Degerli Okurlari,

Dergimizin 5. Cildinin 1. Sayisini sizlerle paylasmanin heyecanini ve mutlulugunu yasiyoruz.
2022 yili Bahar sayimiz, trafik ve ulasim ortamlarindaki farkli yol kullanict gruplarini, yol
giivenligi ile ilgili farkli durum ve degiskenleri konu almis dort aragtirma makalesi ve bir olgu
sunumu ¢alismasi icermektedir.

Aktas ve Akgiir tarafindan hazirlanan ilk makalemiz, yol siddeti dykiileri ilizerine nitel bir
calismay1 icermektedir. Dogru tarafindan hazirlanmig olan ikinci makalemiz, aktif ulagim
davranislarinin, davranis degistirme tekniklerini kisa mesajlarla ileterek arttirilmasi tizerine
yapilmis bir arastirmadir. Uglincii makalemiz, Cayirli ve arkadaslari tarafindan hazirlanmus,
bilin¢li farkindalik ile iyilik halinin siirlicii davranislariyla iligkisini inceleyen bir ¢calismadir.
Siyavus tarafindan hazirlanan dérdiincii makalemizde ise yazarimiz, Uskiidar’da meydana
gelen trafik kazalarinin, Cografi Bilgi Sistemleri kullanim1 yoluyla analizini ger¢eklestirmigtir.
Bahar sayimizin son makalesi, Ergin tarafindan hazirlanmis bir olgu sunumu calismasidir. Bu
calismada yazar, siiriiclisiiz araglarin ilk 6limli kazalarindan biri olan 2016 Tesla S70 D
kazasinin Kok Neden Analizini ger¢eklestirmistir.

2022 Bahar sayimizin sorunsuz bir sekilde yayimlanabilmesi i¢in siirecimize tam destek veren
tiim makale yazarlarimiza, hakemlerimize, yayin kurulu liyelerimize ve dergimiz editdrlerine
sonsuz tesekkiirlerimi sunarim. TR Dizin kapsaminda dizinlenmeye baslayan dergimizin yeni
sayisinin trafik ve ulagim aragtirmalar1 alanyazinina ve yol giivenligi uygulamalarina anlaml
katkilarda bulunacagimi umuyor; trafik ve ulasim ortamlart ile ilgili farkli disiplinlerden
aragtirmacilarin katkilariyla daha da zenginlesecegini diisiindiigiimiiz 2022 Giiz sayimizda
bulusana dek saglikli ve giizel bir donem gec¢irmenizi diliyorum.

Saygilarimla.

Doc¢. Dr. Bahar Oz
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Aragtirma Makalesi | Research Article
Yol Siddeti Oykiileri: Bir Nitel Calisma
Alev Aktas!?" 2| Serap Annette Akgiir?

1 {zmir Aile ve Sosyal Hizmetler 1l Miidiirliigii, izmir, Tiirkiye
2 Madde Bagimlilig1, Toksikoloji ve Ilag Bilimleri Enstitiisii, Ege Universitesi, Izmir, Tiirkiye
Oz

Trafik ortaminda farkli sekil ve diizeylerde, icerisinde 6fke ve saldirganlik barindiran pek ¢ok olay yasanmaktadir. Yol
kullanicilar1 arasinda yasanan bu olaylar, trafik giivenligini tehdit etmekte ve olumsuz sonuglara yol agmaktadir. Bu arastirma
ile yol kullanicilarinin baslarindan gegen “yol siddeti (road rage) ” kavramiyla adlandirabilecegimiz olaylarin ve bu olaylarin
igerisinde sergilenen ve/veya maruz kalman davraniglarin nitel analiz yontemleri ile incelenmesi amaglanmistir. A¢ik uglu bir
sorunun yer aldig: arastirma linki 81 katilimei tarafindan doldurulmustur. Katilimeilarin yazili olarak aktardig: dykiiler nitel
analiz tekniklerinden tematik analiz ve igerik analizi ile kapsamli bir sekilde incelenmistir. Tematik analiz sonuglari; olayin
nedeni, en yogun hissedilen duygular ve verilen tepkiler olmak iizere 3 ana tema oldugunu gostermistir. Her bir ana temanin
altinda birbirleriyle iliskili oldugu diisiiniilen 20 alt tema bulunmustur. Icerik analizi sonuglari, yol kullanicilarmin en fazla

siklikta 1srarli takip deneyimlediklerini gostermistir. Bulgular, ayrintili bir sekilde literatiirdeki bilgiler g¢ergevesinde
tartistlmistir. Son olarak da yol siddeti olaylariin azaltilmasi igin yapilabilecekler {izerinde durulmustur.

Anahtar Kelimeler: yol siddeti, 6ykii, yol kullanicisi, nitel aragtirma

Road Rage Stories: A Qualitative Study
Abstract

Many incidents involving anger and aggression in different forms and levels are in the traffic environment. These incidents
among road users threaten traffic safety and lead to negative consequences. This research aimed to examine the incidents that
we can call the concept of "road rage" that road users experience and the behaviours exhibited or exposed in the incidents
with qualitative analysis methods. The research question link including an open-ended question was filled by 81 participants.
The written stories of the participants were examined in detail with thematic analysis and content analysis, which are
qualitative analysis techniques. Thematic analysis results showed that there are three themes: the reason for the incident, the
most intense feelings and reactions to the incident. Under each theme, twenty subthemes thought to be related to each other
were found. Content analysis results showed that road users most frequently experience stalking. The findings were discussed
in detail within the framework of the information in the literature. Finally, it is focused on what can be done to reduce road
rage incidents.

Keywords: road rage, story, road user, qualitative study
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Yol Siddeti Oykiileri: Bir Nitel Cahsma

Trafikte yasanan 6fkeli ve saldirgan siiriis olaylari, diinyanin pek ¢ok yerinde yaygin olarak
goriilmektedir (Sharkin, 2004). Bu durum fiziksel yaralanmalara ve hatta 6liimle sonug¢lanan
olaylara neden olabilmektedir. Trafikteki saldirganligin trafik kazalari lizerinde bir etkisinin
oldugu, saldirgan siiriiclilerin saldirgan olmayanlara gore 35 kat daha yiiksek olasilikta aktif
kaza yapma ihtimalinin oldugu bildirilmistir (Sullman ve Stephens, 2021).

“Yol siddeti (road rage)” kavrami Amerika Birlesik Devletleri’nden geldigine inanilan bir
kavramdir (Joint, 1997). En genel anlamda ilk baslarda, bir siiriicii tarafindan sergilenen
herhangi bir saldirgan davranis olarak tanimlanmistir. 1980°li yillarin sonlarinda Amerika’da
trafik sikisikliginin da artmasina bagli olarak siiriiciilerin birbirleriyle kavga ettikleri ve
birbirlerine ates acgtiklar1 ve bu yasanan olaylarin popiiler basinda yol siddeti baglig1 altinda
genis yer buldugu bildirilmistir. Bunlarin sonucunda da zaman igerisinde trafikte araba
kullanmak pek ¢ok insan i¢in siniri bozucu bir hal almaya baglamistir (Joint, 1997). Sharkin
(2004)’¢ gore yol siddeti davranislari, bir diger araci ¢ok yakindan takip etmek gibi daha hafif
diizeydeki davranislardan, kisiye veya araca fiziksel saldiri gibi daha ciddi diizeydeki
davraniglara kadar gerceklesebilen bir olgudur. Bu olgu kapsaminda siklikla iki arag
stirtictisiinden birisi bir digerinin Oniine gegmeye ¢alisarak aralarinda yol kavgasi baglamakta
olup bu kisiler birbirlerine kotii sozler sdylemekte veya miistehcen el kol hareketleri
yapmaktadirlar. Bazen de bu yol kavgasinda taraflardan birisi digerine aracini kenara ¢ekmesi
yoniinde isaret vermekte ve sonucunda fiziksel temasa varan ve insan hayatini riske sokan
olaylar yasanabilmektedir (Sharkin, 2004). Dolayisiyla hafif diizeydeki bir davranig daha ciddi
formdaki bir davranisa doniisebilmektedir (Novaco, 1991).

Literatiirde bu kavrama iligskin farkli kapsamlar ¢ercevesinde farkli tanimlamalar yapilmistir.
Whitlock (1971), yol siddetini, trafik ortaminda siddete neden olabilecek sekilde siiriiciilerin
araclarini saldirganliklarini ifade etmek niyetiyle kullanmalari durumu olarak tanimlamstir.
Bagka bir tanimlamaya gore, arag kullanirken algilanan herhangi bir tehdit veya bir kiskirtilma
durumunda, kasith olarak baskalarini tehlikeye atan veya tehdit eden bir duygu, diislince ve
davranis sistemidir (Carpenter, 2020). Bir baska tanimlamada ise kapsam genis tutularak, trafik
ortaminda bir siiriicii veya yolcunun bir yayay1, baska bir siiriicliyli veya bagka bir yolcuyu
oldiirmekle, yaralamakla veya aracina zarar vermekle tehdit etmesi ve bu yonde davranislar
gostermesi durumu olarak tanimlanmistir (Smart ve Mann, 2002a). Benzer olarak Hennessy ve
Wiesenthal (2002) siiriiciileri, yayalar1 ve yolcular1 dahil ederek “trafik ortaminda bir
baskasina fiziksel, psikolojik veya duygusal olarak zarar vermeyi amag¢layan herhangi bir
davranig” olarak bu kavrami tanimlamislardir. Goriildiigii gibi her ne kadar tanimlamalarda
farkliliklar ve bazi tanimlamalarda kapsamin genisletilmesi s6z konusu olsa da, nihayetinde
mevcut tanimlamalar trafik ortaminda belirli bir siire vakit gegiren bisiklet stirticiileri, skuter
stiriiciileri veya kaykay kullanicilar1 gibi diger yol kullanicilarin1 kapsamamaktadir. Halbuki
2012 yilinda Toronto’da bir taksi siiriiciisiiniin kaykay kullanicistyla karistig1 bir yol kavgasi
olay1 sonucunda ikinci derece adam Oldiirmekle suglandigi, yine 2009 yilinda Ontario’da bir
bisikletli kuryenin trafikte Ontario’nun eski Bagsavcist oldugu sdylenilen birisiyle girmis
oldugu yol kavgasi sonucunda agir derecede yaralandigi bildirilmistir (Cavacuiti ve ark., 2013).
Gecmiste yasanan bu olaylar, trafikte yasanan siddet olaylarindan sadece motorlu arag
stiriiciilerinin degil diger yol kullanicilarinin da etkilenebilecegini gostermektedir.

Trafik ortaminda sergilenen Ofkeli ve saldirgan davranislar konusu gegmisten giliniimiize
siklikla “ofkeli siiriis, saldirgan siiriis, tehlikeli-riskli siiriis” ve son donemlerde popiiler bir
kavram olan “yol ofkesi, siddeti, hiddeti, kavgasi” basliklar1 altinda incelenmistir. Ulusal
literatiiriimiizde bu kavramin Tiirk¢e karsiligi ilk olarak Stimer (2001)’in makalesinde “yol
ofkesi” seklinde kullanilmistir. 2021 yilinda gerceklestirilen yayimlanmamis bir doktora
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tezinde ise bu kavram orijinal halinin yaninda parantez igerisinde belirtilerek ve Tiirkceye “yo/
siddeti” seklinde cevrilerek kullanilmistir (Aktag, 2021). Konunun kapsami karayollarinda
yasanan 6fke, hiddet, kavga ve siddet olaylaridir. Dolayisiyla bu ¢alismada bu kavram, siddetin
sozel, psikolojik ve fiziksel boyutlarinin olmasi da goz oniine alinarak daha kapsayici bir ifade
olacag1 diislincesiyle “yol siddeti” seklinde Tiirkge’ye cevrilerek kavramsallastirilmistir.
Kavramin karsilig1 olarak “6fke” ifadesinin tek basina yeterli olmayacagi ve bunun nedeninin
de kavramin ofkenin tetikledigi saldirgan niyetle gergeklestirilen davraniglar1 da kapsamasi
oldugu diistintilmektedir. Bu goriisii destekleyen makaleler mevcuttur (Asbridge, Smart ve
Mann, 2006; Bjureberg ve Gross, 2021).

1.1. Yol Siddetiyle Tlgili Yapilan Nicel ve Nitel Cahsmalar

Yasamin diger alanlarindan bagimsiz olarak ayr1 bir 6fke duygusunun trafik ortaminda
yasanabildigi ve bu durumun siirlicii 6tkesi kavrami ile agiklanabilecegi bazi aragtirmacilar
tarafindan One sirilmiistir (Deffenbacher, Oetting ve Lynch, 1994). Deffenbacher ve
arkadaslarina gore (2002), siiriiciiler trafikteki 6fke duygularini s6zlerle, bedensel hareketlerle,
kullandiklar1 aragla ve yapici-uyumlu ifadelerle gdstermektedir. Ayrica Stephens ve arkadaglar
(2019) yeni bir calisma yaparak gelistirdikleri 6l¢egin “baskalarina bagh olan tehlike,
baskalarina bagh olan saldirganlik ve seyahat gecikmeleri” adi altinda ii¢ faktdrden
olustugunu ve trafikte yasanan 6fkede bu faktorlerin de 6nemli oldugunu 6ne stirmiislerdir.

Yapilan aragtirmalarda yol siddeti ile iliskisi oldugu diisiiniilen pek c¢ok faktorden
bahsedilmektedir. Sharkin (2004) bu faktorleri ti¢ grupta toplamis ve bunlarin etkilesim halinde
de olabilecegini one siirmiistiir. Bunlar; durumsal ve/veya cevresel kosullar, kisisel faktorler ve
demografik degiskenlerdir. Ornegin, Hennessy ve Wiesenthal (2001) trafikte ara¢ kullanmayi
genel anlamda stresli bir is olarak gorme egilimi olan bir kisinin bu egilimi daha az olanlara
gore muhtemelen daha saldirgan bir tarzda siiriis davranisi sergileyecegini bildirmistir.
Jovanovi¢ ve arkadaslar1 (2011) ise nevrotik kisilik 6zelligi ile saldirgan siirlis davranisi
arasinda anlamli bir iliskinin oldugunu ileri siirmiistiir. Britt ve Garrity (2006) genel
saldirganlik diizeyiyle trafikteki belirli kosullar altinda sergilenen saldirgan ve diismanca
davraniglar arasinda anlamli bir iligkinin oldugunu gergeklestirdikleri bir arastirma sonucunda
gostermislerdir. Diger yandan durumsal faktorlerden trafik sikisikliginin, trafik ortaminda
ofkeli ve saldirgan davraniglart arttirdigi sonucuna ulasan arastirmalar vardir (Lupton, 2002;
Shinar, 1998; Zhang, Chan ve Zhang, 2015).

Yapilan pek cok arastirmada da 6zellikle cinsiyet ve yas faktoriine dikkat cekilerek trafik
ortamindaki bu tiir olumsuz davranislarin sergilenmesinde belirleyici faktorler oldugu ileri
siiriilmiistiir. Ozellikle geng ve erkek olmanin risk faktdrii olabilecegi bildirilmistir (Ellison-
Potter, Bell ve Deffenbacher, 2001; Evans, 2004; Krahé ve Fenske, 2002; Miller, Azrael,
Hemenway ve Solop, 2002; Parker, Lajunen ve Summala, 2002; Wickens, Mann, Stoduto,
lalomiteanu ve Smart, 2011).

Yol siddetiyle ilgili yapilan arastirmalarin ¢ogu, bu davranislari sergileyenler yani yol
siddetinin failleri {izerinde yogunlasarak cesitli risk faktorleri tizerinden konuyu ele almstir.
Halbuki konunun magduriyet yonii de arastirilmasi ve irdelenmesi gereken bir kisimdir
(Asbridge, Smart ve Mann, 2003). Trafikteki bu tiir davraniglart magdurlarin perspektifinden
de anlamaya caligmak, konunun eksenini genisleterek konu hakkinda yapilabilecekleri
anlamay1 kolaylastiracaktir. Daha yaygin olmakla birlikte bu olgunun sadece siiriiciiler arasinda
yasandig1 yanilgisina kapilmadan diger yol kullanicilarinin da bu tiir davraniglardan etkilendigi
g6z Oniinde bulundurulmalidir. Literatiirde siiriiciiler disindaki bu grup (diger yol kullanicilar)
“savunmasiz yol kullanicilart (vulnerable road users)” olarak adlandirilmakta ve onlarin trafik
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ortaminda digerlerine gére daha savunmasiz olduklar1 varsayilmaktadir (Cavacuiti ve ark.,
2013).

Yol siddetinin magduru ve faili olma ile ilgili literatlirde yapilmis yayginlik aragtirmalart vardir
(Smart, Mann, Zhao ve Stoduto, 2005; Smart, Stoduto, Adlaf, Mann ve Sharpley, 2007
Wickens ve ark., 2012, 2011). Bu arastirmalarda standardize edilmis bazi soru kaliplar
kullanilarak yol siddeti davranislar1 ve risk faktorleri nicel yolla 6l¢iilmeye ¢alisilmistir. Bunun
disinda literatiirde bazi arastirmalarda da siiriici 6fkesi ve siiriicii saldirganligint 6lgmeye
yonelik dlgekler kullanilmaktadir. Ornegin Deffenbacher ve arkadaslari tarafindan gelistirilen
Siiriicii Ofkesi Olgegi (Driving Anger Scale-DAS) (1994) ve Siiriicii Ofke Ifadesi Envanteri
(Driving Anger Expression Inventory-DAX) (2002) ve Tiirkge gegerlik giivenirlik ¢alismasi
Lajunen ve Ozkan (2004) tarafindan yapilan, hem sergilenen hem de maruz kalinan saldirgan
davranislar1 6l¢gmeye yonelik Siiriicii Saldirganlik Géstergeleri Olgegi (Driver Aggression
Indicators Scale-DAIS) 6lgekleri siklikla kullanilmistir.

Literatiirde nicel analiz yontemlerinin kullanildigi calismalarla karsilasma olasiligi daha
fazlayken nitel yontemlerin kullanildigi ¢aligmalar icin bu olasilik daha azdir. Yol siddeti
konusuyla alakali olarak Cavacuiti ve arkadaslarinin (2013) yapmis oldugu siiriiciiler ve diger
yol kullanicilarinin magduriyetine iliskin nitel bir calisma sonucunda 6nemli bulgular literatiire
kazandirilmistir. Yine {ilkemizde de bu konuda Ergin ve arkadaslar1 (2020) tarafindan yapilan
geng siiriicti 6rnekleminde siiriicti 6fkesiyle ilgili ve Yilmaz ve arkadaslar1 (2019) tarafindan
profesyonel arag¢ siiriiciilerinin davraniglariyla ilgili nitel ¢alismalar alana kazandirilmistir.
Ayrica Trabzon’da kadin siiriiciilerle yapilan bir ¢alismada nitel analiz yontemleri kullanilarak,
kadinlarin 6zellikle kadin olmalarindan kaynakli olarak trafikte karst karsiya kaldiklari
problemlere dikkat ¢ekilmistir (Ko¢ Hacisalihoglu, 2017).

Tiim bu bilgiler 15181nda, bu ¢aligma ile trafik ortaminda siklikla kars1 karsiya kaldigimiz yol
siddeti olaylarin1t magdurlarin ve faillerin perspektifinden ortaya koyarak detayli bir sekilde
incelemek ve deneyimlenen bu olaylari anlamak amaglanmistir. Ulusal literatiiriimiizde gorece
az sayida caligmalar barindiran bu konu ile ilgili olarak, herhangi bir miidahale icermeyen ve
0ziinden kopmadan olaylar oldugu gibi aktarilmaya calisilmistir. Bu yoniiyle nitel yontemlerin
kullanilmastyla elde edilen bulgular sonucunda literatiire katki saglanacagi diisiiniilmektedir.

2. Yontem
2.1. Katihhmcilar

Anlatilan yol siddeti dykiilerinde 81 katilimcinin 61°1 otomobil siiriiciisii, 3’0l minibiis strticiisi,
3’li motosiklet siiriiciisii, 2’si bisiklet siiriiciisii, 3’1l yaya ve 9’u yolcu roliindedir. Katilimcilarin
tamami Izmir ilinde yasamaktadir. Katilimeilarin 42°si kadin ve 39’u erkek; 66’s1 iiniversite
mezunu ve 15’1 lise ve daha altidir. Yas ortalamasi 37,99 (SS=12,37) ve yas aralig1 19-67dir.
Motorlu arag siiriiciilerinin aktif ara¢ kullanma siiresi ortalama 14,94 (SS=10,99) y1l ve yilda
ortalama 21231,75 km’dir. Katilimcilarin sadece 3’ii profesyonel arag siirticiisiidiir.

2.2. Materyal

Arastirmada arastirmacilar tarafindan hazirlanan kisa bir anket formu kullanilmistir.
Katilimcilara demografik sorular, trafikle ilgili bazi bilgiler ve bunlara ek olarak acik uglu tek
bir soru yoneltilmistir: “Gegmiste trafikte baginizdan gecgen sizin, yaninizdakilerin veya karsi
tarafin can giivenligini riske sokan bir “yol kavgast / yol siddeti veya israrli takip” olay1 yasandi
mi1? Eger yasandiysa olay1 ayrintilariyla anlatiniz. (olayr baslatan kim, nasil biri, olay nasil
gerceklesti, olay karsisinda verilen tepkiler, hissedilen duygular, sonucunda ne oldu...gibi)”
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2.3. islem

Arastirmaya baslamadan 6nce Ege Universitesi Tip Fakiiltesi Dekanlig1 Tibbi Arastirmalar Etik
Kurulu’ndan 21.10.2021 tarihli ve 21-10.1T/12 nolu karar ile onay alinmistir. Arastirmaya
katilmay1 goniillii olarak kabul eden kisilerle Bilgilendirilmis Goniillii Olur ve Anket Formunun
yer aldig1 online arastirma linki, ¢esitli sosyal medya uygulamalar1 ve elektronik mail adresleri
iizerinden kisilerle paylagilmistir. Kisilerden kimlik bilgileri higbir sekilde talep edilmemis ve
verdikleri yanitlarin sadece bilimsel amacgh kullanilarak gizlilik ilkesine uyulacagi garanti
edilmistir. Veri toplama siireci tamamlandiktan sonra analiz asamasina gecilmistir.

2.4. Veri Analizi

Bu ¢aligmada katilimcilar tarafindan yazili olarak paylasilan metinler (Sykiiler) tizerinden nitel
analiz teknikleri kullanilarak bulgular elde edilmis ve yorumlanmistir. Her bir katilimciya
anketi tamamlama durumuna gore sistem iizerinden otomatik olarak sira numarasi verilmis olup
bu sira numaralar1 ile katilimcilar arastirma igerisinde isimlendirilmistir (6rnegin, 1 nolu
katilimci). Anlatilan dykiilerin kapsami, her bir katilimcinin ifade sekli, kullandig1 kelime sayist
ve olaym ciddiligine bagl olarak degismektedir. Katilimcilar, en az 11 en ¢ok 181 kelime ile
baslarindan gecen olayr anlatmislardir. Yontem olarak tematik analiz ve igerik analizi
tekniklerinden yararlanilmistir. Tematik analiz, 1970’11 yillarda fizik¢i ve bilim tarihgisi olan
Gerald Halton tarafindan gelistirilmis bir yontemdir (Merton, 1975). Bu yontem nitel olan
verilerin analizlerinde yaygin olarak kullanilmaktadir. Tematik analiz, verilerdeki temalari
belirlemeyi, analiz etmeyi ve raporlamay1 igermektedir. Verileri ayrintilarla diizenleyerek
aciklamada bulunmay1 saglamaktadir. Ayrica bu yontem yorumlama imkan1 da saglamaktadir.
Bu arastirmada da Braun ve Clarke (2006) tarafindan rehber olarak paylasilan tematik analiz
asamalar1 kullanilmistir. Bu asamalar su sekildedir (Braun ve Clarke, 2006):

Birinci asama; imersiyon (immersion) diye adlandirilan verilerin tekrar tekrar okunmasi,
verilerin aktif bir seklide okunmasi ve anlamlarin Oriintiilerin aranmasi ve kaydedilmesi
stirecini icermektedir. Kodlama yapilmadan 6nce veri setinin tamaminin son bir kez daha
okunmasi fikirlerin ve olas1 temalarin sekillenmesine katki saglayacaktir. Arastirmamizda
veriye ulagim yontemi olarak yazili metinler kullanildig1 i¢in herhangi bir doniistiirme islemi
yapilmamustir.

Ikinci asama; baslangi¢ kodlarmin olusturulmas: asamasidir. Kod, verilerin arastirmacilar
tarafindan ilging bulunan kisimlarimi temsil eden kisa bir etikettir. Kodlar olusturularak
verilerin potansiyel olarak anlamli kisimlarint belirlemek esastir. Arastirmacilar olarak bu
arastirmada, metinlerin iizerinde notlar alinmis, olas1 kaliplar1 belirlemek i¢in yapiskanli not
kagitlar1 kullanilmig ve bdylece miimkiin oldugunca atlamadan verilerin ilk kodlamalar
yapilmis olup tiim kodlar bir araya getirilerek bir kod listesi olusturulmustur.

Ugiincii asama; temalar1 bulmay1 ve odak noktasini genisletmeyi amaglamaktadir. Bu asamada,
farkli kodlar1 potansiyel temalara ayirmak ve belirlenen temalar i¢inde ilgili tiim kodlanmais veri
alintilarin1 harmanlamak esastir. Bu asama sonucunda aday temalar ve alt temalardan olusan
bir koleksiyon ve bunlarla iligkili olarak kodlanmis veri Ozetleri elde edilmektedir.
Arastirmamizda bu islem daha 6nce belirlenmis her kod adi ayr1 bir kagida yazilarak tema
yiginlart haline getirilmistir. Bu islem sirasinda temalarin iizerinde diizenlemeler yapilmistir.

Dordiincii agsama; bir dnceki asamada elde edilen temalarin gézden gecirilmesi asamasidir. Bu
asamada, belirlenen bazi aday temalarin aslinda bir tema olmadig1 veya ilgili olup olmadigy,
bazi temalarin boliinmesi gerektigi gibi durumlar ortaya ¢ikmaktadir. Bir diger 6nemli nokta
da, temalarin tiim veri setiyle ilgili ¢alisip ¢alismadigini kontrol etmektir. Arastirmamizda da
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temalarin tutarli olup olmadig1 irdelenmis ve baz1 temalar birlestirilmis veya ayrilmistir. Bu
islem yapilirken titizlikle okumalar gerceklestirilmistir.

Besinci asama; temalarin tanimlanmasi ve adlandirilmasi asamasidir. Her bir temanin neyle
ilgili oldugunu, 6ziinii ve temanin verinin hangi yoniinii kapsadigini belirlemek esastir.
Aragtirmamizda da, her bir temanin anlattigr dykii tanimlanmis, alt temalar belirlenmis ve
arastirmanin konusu ve sorusuyla iligkisi irdelenmis ve temalar arasindaki iligki iizerinde de
durulmustur. Arastirmada kullanilmak tizere belirlenen temalarin nihai hali adlandirilarak
belirlenmistir.

Altinc1 asama; analiz sonuglarini raporlama agamasidir.
3. Bulgular

Her bir katilimcinin anlattigi Oykiide gecen kelimeler ilk arastirmaci tarafindan desifre
edilmistir. Desifre isleminden sonra ifadelerin sikliklar1 kaydedilmistir. Maruz kalinan ve
sergilenen davranislar igeriklerine gore kategorize edilerek belirli bagliklar altinda toplanmastir.
Tim bu yapilan islemler diger arastirmaci tarafindan da degerlendirilmistir. Yapilan iki
degerlendirme karsilastirilarak arastirmacilar tarafindan ortak karar verilmistir. Trafikte
yasanan yol siddeti davranislariyla ilgili siklikla literatiirde de one ¢ikan ii¢ baslik dikkate
alinarak siiflandirma gergeklestirilmistir. Buna gore, olaymn magduru, olayin faili ve olayin
hem magduru hem de faili olma seklinde {i¢ baslik altinda analiz ve degerlendirmelere Icerik
Analizi baglikli kisimda yer verilmistir. Veriler iizerinde yapilan tematik analiz sonuglar1 da
Tablo 1, Tablo 2 ve Tablo 3’te gosterilmistir.

3.1. Tematik Analize iliskin Bulgular
3.1.1. Yol Siddeti Olaylarinin Nedeni.

Katilimcilardan deneyimledikleri olayla ilgili olayin olus sekli, igerigi ve olaya iliskin duygu
ve diislincelerini kendi ciimleleriyle yaziya dokmeleri istenmistir. Katilimcilarin ¢cogunlugunun
olaym nedenselligi ile ilgili agirlikli olarak dissal atifta bulunma ve bazi kadin siiriiciilerin igsel
atifta bulunma egilimlerinin oldugu; olay1 baglatan veya en az aym seviyede karsilik veren
tarafta olan katilimcilarin sergiledikleri davraniglari hakli gérme egiliminde olduklar1 ve
herhangi bir pismanlik duygusu hissetmedikleri yapilan inceleme ve degerlendirme sonucunda
anlasilmistir. Tablo 1, katilimcilarin deneyimledigi yol siddeti olaylarinin yasanma nedenlerine
iligkin tema analizi sonuglarint gostermektedir. Olaym nedenselligi ana temasina iliskin “yol
vermeme, tehlikeli arac¢ kullanma, sozlii satasma ve el kol hareketlerinde bulunma, kadin
stiriicti olma, asirt hizli arag¢ kullanma, aktif veya pasif bir kazaya karigma, bir yayanin aniden
yola atlamasi, acemi stirticii olma, ticari arag stiriiciileri arasindaki “yolcu kapma’ yarigi ve
kisa mesafe yolculuk igin ticari taksi kullanimi” seklinde 10 alt tema bulunmustur. Bazi alt
temalarla ilgili katilimcilarin 6rnek ifadelerine asagida yer verilmistir.

Alt temalardan yol vermemeye iligskin 6rnek olarak katilimcilardan bazilarinin ifadeleri su
sekildedir:

“Kendisine yol vermedigim icin beni takip edip sinyal ve korna calarak kenara ¢ekmemi
istedi...” (4 nolu katilimcy, siiriicii, kadin, 34 yas)

“Sol seridi kapatip yol vermeyen birini saglamak zorunda kalinca sanirim zoruna gittigi i¢in
takip etti korna ¢alarak. hizlica uzaklagtim.” (9 nolu katilimc, siiriicii, erkek, 36 yas)
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Tablo 1. Yol Siddeti Yasama Nedenlerine Iliskin Alt Temalar

Yasama Nedenleri

Yol vermeme

Tehlikeli ara¢ kullanma

Sozli satagma ve el kol hareketi yapma
Kadin siiriicli olma

Asirt hizla arag¢ kullanma

Kazaya karigma

Yayanin aniden yola atlamas1
Acemi siiriicii olma

Yolcu alma yarist

Kisa mesafe yolculuk (ticari taksi)

“Kusurlu yol almak isteyene yol vermedim, silah ¢ekti, sonradan gérme miiteahhit tip, tabiki
kactim.” (24 nolu katilimeu, siiriicti, erkek, 39 yas)

“Arag yol istedi, vermeyince oniime ilk gegtiginde durdu ve inip arabama yiirtidii, gaza basip
kactim, 50 km kadar takip etti, aksiyon filmi kivamindaydi, sonunda Yalova'da feribot
ayriminda diiz giderek izimi kaybettirdim.” (60 nolu katilimei, siiriicii, erkek, 56 yas)

Alt temalardan tehlikeli ara¢ kullanmaya iliskin 6rnek olarak katilimcilardan bazilarinin
ifadeleri su sekildedir:

“Arkadasimin kullandig1 aragtaydim. Arkamizdaki arag arabasimi oldukga tehlikeli
kullantyordu. Tamamen eglence amagli oldugunu diisiiniiyorum. Biz kagtikca o bizim arkamiza
geliyordu. Onun yiiziinden biz kaza yapabilirdik. Normal yolumuzdan saparak arkamizdaki
aragtan kurtularak ¢6ziimii bulduk.” (6 nolu katilime, yolcu, kadin, 25 yas)

“Selektor ve makas yaparak trafikte sikistirildim, el kol hareketleriyle rahatsiz edildim.” (20
nolu katilimei, siirticii, kadin, 29 yas)

“Oldukga liiks bir D segment otomobil siiren fakat hayat1 boyunca kazandigi tek sey para olan
sisman ve orta yas istii bir trafik canavari, arabada esimle kizim da varken, biz agir ilerleyen
bir kamyonu sollamak {izere sol seritte hizlanmaya baglamisken, sag seritten sol seride dogru
aracimiza ¢arpmast kaginilmaz bir hizada oldugu halde "makas atma" denemesi gergeklestirdi;
ben de uzun uzun kornaya basarak vazgecmesini sagladim. Biz kamyonu gectikten kisa siire
sonra agresif bir sekilde araci ile 6nlimiize ge¢ip sikistirmaya ve durdurmaya calisti...” (37 nolu
katilimei, siirtici, erkek, 37 yas)

Alt temalardan sozlii satagma ve el kol hareketleri yapmaya iliskin 6rnek olarak katilimcilardan
bazilarinin ifadeleri su sekildedir:

“Karsidaki 2 eleman el kol yapti arabasina degdirdik diye ben de sizi ¢ok kotii déverim dedim
iceri girdiler.” (12 nolu katilimex, siiriicti, erkek, 19 yas)

“Arabaya yaklasip kiiflir etti arabanin aynasimi kirip hizlica uzaklasti trafigin ortasinda
oldugumuz i¢in bir sey yapamadik.” (17 nolu katilimci, siiriicii, kadin, 34 yas)

“ben dogru taraftaydim, karsidan biri ters yone karsima girdi ve geri gitmemi terbiyesizce istedi
ve tehdit etti, cevre esnaflar sakinlestirmeye calist1 bizi, sonucunda esek gibi kendisi geri gitti,
cember sakall1 bir adamdi ve aract Suv du, muhtemelen kadin oldugum i¢in 6yle davrandi.” (39
nolu katilimei, siirticii, kadin, 45 yas)
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“Otomobilimde yesilde gecerken kirmizida gecen bir kamyoneti elimle protesto ettim. Pesime
takildi, ontimii kesti, aracimi yumrukladi. Geng ve iriydi, araci kilitleyip bekledim.” (59 nolu
katilimei, siirticii, erkek, 56 yas)

Alt temalardan kadin siiriicii olmaya iliskin 6rnek olarak katilimcilardan bazilarinin ifadeleri su
sekildedir:

“...sehirler aras1 yolculuk yapan arag tarafindan sikistirildim. Bayan sofor olmak zor maalesef
ki...” (13 nolu katilimei, siiriicii, kadin, 35 yas)

“Kadin siiriicli oldugumdan dolay1 trafikte sikistirilmaya calisiliyordum. C6ziim olarak ben de
cekingen davranmak yerine istliine gidiyorum. Bir de bu nedenden dolay1 kiiciik arag
kullanmiyorum.” (18 nolu katilimci, siiriicii, kadin, 43 yas)

“Hakl1 olmama ragmen kadin oldugum i¢in santyorum kars1 taraf agresifti, bir siire takip ederek
sikistird trafikte.” (67 nolu katilimey, siiriicii, kadin, 52 yas)

3.1.2. Olayla Ilgili En Yogun Hissedilen Duygular.

Metinler tlizerinden bazi katilimcilar direkt olarak olay sirasinda ve sonrasinda deneyimledigi
duyguyu acik ve net bir sekilde tanimlarken bazi katilimcilarin anlattigi 6ykii igerisinden dolayl
olarak one ¢ikan duygusu yazarlarca degerlendirilerek tespit edilmistir. 20 katilimcinin olay
sirasinda ve sonrasinda net olarak hangi duygu altinda oldugu tespit edilememistir. 5
katilimcinin haftalarca veya aylarca devam eden korku ve kaygi duygusunu yasadigi tespit
edilmistir. Tablo 2, katilimcilarin deneyimledikleri olayla ilgili en yogun hissettikleri duygulara
iligkin tema analizi sonuglarini géstermektedir. Katilimeilarin en yogun hissettikleri duygular
ofke, korku ve kaygi duygulari olup bu duygularin siklikla birlikte goriildiigii durumlar da
yasanmistir. One ¢ikan bazi alt temalarla ilgili katilimcilarin 6rnek ifadelerine asagida yer
verilmistir.

Tablo 2. Olayla flgili Kisilerin En Yogun Hissettigi Duygulara Iliskin Alt Temalar

Duygular
Ofke
Korku
Kaygi

Alt temalardan dfke duygusuna iliskin 6rnek olarak katilimcilardan bazilarinin ifadeleri su
sekildedir:

“Yol kavgasi, sol seritte 120+km/sa hizla giderken orta seritteki bir vatandas hemen hemen ayni
hizadayken Oniime kirdi. Agir fren yaparak ve soldaki bankete yanasarak olasi biiyiik bir
kazadan kil pay1 kurtuldum. Vatandasi ilerde yakalayip cami agip lanet yagdirdim, o da karsilik
verdi. Olay boyle sonlandi.” (23 nolu katilimei, siiriicii, erkek, 38 yas)

“Ben dogru taraftaydim, karsidan biri ters yone karsima girdi ve geri gitmemi terbiyesizce istedi
ve tehdit etti, cevre esnaflar sakinlestirmeye calist1 bizi, sonucunda esek gibi kendisi geri gitti,
cember sakall1 bir adamdi ve arac1 Suv’du, muhtemelen kadin oldugum i¢in 6yle davrandi.” (39
nolu katilime, stiriicti, kadin, 45 yas)

“Gitmesi gereken bir yolda duruyor trafigi kitlemisti. Bende korna ¢almis adama el kol hareketi
yapmistim adam beni arabayla yakalamaya calisti. Yakalasaydi sonucu ya hastane ya karakol
olacak bir olay yasanacakti. Ama hizli bir takip tehlikeli siirlisiin oldugu bir kovalamaca
yasand1.” (62 nolu katilimci, stiriicti, erkek, 37 yas)
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Alt temalardan korku duygusuna iliskin 6rnek olarak katilimcilardan bazilarinin ifadeleri su
sekildedir:

“4 yil once ilk kez trafige ¢iktiimda sagdan gelen bir minibiis ile trafikte neredeyse
carpisacaktik. Ilk kez trafige ¢iktigim icin hataliydim ve ¢ok korkmustum. Asil korkutucu kismi
daha sonraymis meger. Minibiis soforii indi. Bana, kadin oldugum i¢in bana ehliyet verene, tim
bu sisteme kiifiir etti. Cok korktum ve eve ¢ok zor geldim. Tam 3 hafta korkudan arabaya
binemedim.” (29 nolu katilime1, acemi siiriicii, kadin, 27 yas)

“Geceleyin esimle birlikte giderken yol bombostu ve bize ait seritten karsidan bir araba gelirken
esim selektdr yapti. Arabanin siirliciisii inip koltugun altindan kalin bir sopa ¢ikararak
lizerimize yiiriidii, biz de kagtik.” (43 nolu katilimci, yolcu, kadin, 53 yas)

“Bir giin Dikili yaylayurt yolunda babamin kullandig1 motorla gidiyordum. Ankara plakal1 bir
arag¢ siiriiclisii aniden dibimizde yiiksek ses siren ¢aldi ¢ok korktum ve el kol isareti yapti
canimiza kastetti resmen ¢linkii az kalsin dag yolunda ucuruma gidiyorduk babamla, az biraz
daha yolun virajim1 alamasaydik hayatta degildik ¢ok sansliyim ki yasiyorum.” (46 nolu
katilimc, yolcu, kadin, 32 yas)

“Evet esim ¢ocugum ve dayimla seyahat ederken birden sebepsiz sekilde bir arabanin bizi 1srarl
takip etmesi ve sikistirip tehlikeli sekilde yaklasip yaklasip bizi gecip oniimiizde fren yapmasi
seklinde amagsiz ama korkutucu bir olay yasamistik en yakin karakola siirdiik arabalardan inildi
ben arabada bebek var diye agladim korktum ve adamlar gitti.”’(64 nolu katilimei, yolcu, kadin,
44 yas)

Alt temalardan kayg: duygusuna iligkin 6rnek olarak katilimcilardan bazilarinin ifadeleri su
sekildedir:

“Kadin siiriicli oldugumdan dolay1 trafikte sikistirilmaya calisiliyordum. C6ziim olarak ben de
cekingen davranmak yerine Ustline gidiyorum. Bir de bu nedenden dolay:1 kiiciik arag
kullanmiyorum.” (18 nolu katilimci, siiriicii, kadin, 43 yas)

“4 yil once ilk kez trafige ¢iktifimda sagdan gelen bir minibiis ile trafikte neredeyse
carpisacaktik. Ilk kez trafige ¢iktigim icin hataliydim ve ¢ok korkmustum. Asil korkutucu kismi
daha sonraymis meger. Minibiis soforii indi. Bana, kadin oldugum i¢in bana ehliyet verene, tiim
bu sisteme kiifiir etti. Cok korktum ve eve cok zor geldim. Tam 3 hafta korkudan arabaya
binemedim.” (29 nolu katilime1, acemi siiriicii, kadin, 27 yas)

3.1.3. Olayla Tlgili Verilen Tepkiler.

Katilimcilar trafik ortaminda deneyimledikleri bu olaylar nedeniyle yogun olarak hissettikleri
duygularin da etkisiyle bazi davranis 6rnekleri ortaya koymuslardir. Bu davraniglar, anlik
yapilan degerlendirmelerden etkilendigi gibi gegmis deneyimlerden de etkilenmektedir. Tablo
3, katilimeilarin deneyimledigi yol siddeti olaylari igerisinde verdikleri tepkilere iligkin tema
analizi sonuglarii gdéstermektedir. Bulunan alt temalar su sekildedir: “hi¢bir sekilde karsilik
vermeme, maruz kalinan davranmis karsisinda misilleme yapma, ortami terk ederek ka¢ma,
maruz kalinan davramigla ilgili diyalog yoluyla veya ara¢ kullanma sekliyle alttan alma ve
olayin biiyiimesini engellemeye ¢alisacak sekilde davranma, araca veya kigiye yonelik fiziksel
saldiriya gegme, olay aninda polise ihbarda bulunma veya en yakin polis karakoluna araci
siirme, karsi tarafi uyarma (kornayla, sézle veya el kol hareketiyle)”.
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Tablo 3. Olayda Kisilerin Verdigi Tepkilere Iliskin Alt Temalar

Tepkiler

Karsilik vermeme

Misilleme

Kag¢ma

Alttan alma, olayin biiylimesini engellemeye ¢alisma
Fiziksel saldir1

Polise bildirme

Uyarma

Alt temalardan karsilik vermeme tepkisine iliskin 6rnek olarak bir katilimecir su ifadede
bulunmustur: “Isiklarda sola doniis esnasinda ara¢ yandan carpti. Motorda koruma demirleri
vardi, karsi tarafin araci hafif cizildi. Aracta 4 kisilerdi, kavga etmeye hazir halde bagirmaya
basladilar. On yolcu koltugundaki kisi bir an aractan ¢ikar gibi oldu ama sonra inmekten
vazgecti. Arkadaki araclar kornaya basinca ikimiz de yola devam ettik. Tartigmanin gereksiz
bliylimemesi i¢in ilk sagdan yoldan ¢iktim. Suglu olan karsi taraftt ama bazen konusarak
halletmek miimkiin olmayabiliyor. En mantiklisi uzatmadan yola devam etmek.” (42 nolu
katilimey, siiriicii, erkek, 25 yas).

Misilleme tepkisine 6rnek olarak bir katilimer sunlart sdylemistir: “Hatali serit degistirmeden
kaynakli can giivenligimizi tehlikeye atan siirliciiyli durdurmak amagch takip etmistim. Ama el
hareketiyle 6ziir dilemesi sonucu olay biiyiimeden son bulmustu.” (52 nolu katilimei, siiriicii,
erkek, 35 yas)

Kagma tepkisine iligkin bir katilimeinin ifadeleri su sekildedir: “Arag yol istedi, vermeyince
ontime ilk gectiginde durdu ve inip arabama yiirlidii, gaza basip ka¢tim, 50 km kadar takip etti,
aksiyon filmi kivamindaydi, sonunda Yalova'da feribot ayriminda diiz giderek izimi
kaybettirdim.” (60 nolu katilimc, stiriicti, erkek, 56 yas)

Alttan alma ve olayn biiyiimesini engellemeye ¢alismaya iligkin 6rnek olarak bir katilimer su
ifadede bulunmustur: “...Sivil polis oldugunu sdyleyen birisi yolda beni korna ¢alarak takip
etti, ilerde durdum, yanima geldi ve acik camdan yumruk atti, ben geri ¢ekilince cani yandi ve
-Artist misin ulan sen, diyerek beni emniyete gétiirmek istedi.. Yalvardim yakardim, siilaleme
kiiftirleri yedim, yirttim...” (68 nolu katilimci, siiriicii, erkek, 62 yas)

Fiziksel saldiri tepkisine Ornek olarak bir katilimci sunlari sOylemistir: “Yaya olarak
trafikteyken bana kiifiir eden bir erkek sahs1 dovdiim.” (77 nolu katilimci, yaya, erkek, 19 yas)

Polise bildirmeye iliskin 6rnek olarak bir katilimci su ifadede bulunmustur: “Bana arkadan
carpan alkollli siiriicii, benim polis ¢agirmam iizerine bicakla ilizerime yliiriidii. Sans eseri
cevreden gegmekte olan bir Yunus Polis ekibinin miidahalesi {izerine kurtarildim.” (47 nolu
katilimei, siirtici, erkek, 27 yas)

Uyarmaya iliskin 6rnek olarak bir katilimci su ifadede bulunmustur: “Halk minibiisii sikigtirds,
sofor hizli bir sekilde sag taraftan 6niime gecti fren yapmasaydim ¢arpacaktim. Selektor yapip
uyardim, fakat daha sonra beni takip etti, tekrar oniimii kesmeye calisti bende yavaslayip
gegmesini sagladim. Sofor agresifti, camdan kolunu g¢ikartarak tehditte bulundu. Bende
arkasina gecip yol ayrimindan ayrildim.” (34 nolu katilimcy, siirticti, erkek, 35 yas)
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Tablo 4. Metinlerin i¢erik Analizi

Magdur (62)

Fail (4)

Fail+Magdur (15)

Trafikteki rol
Otomobil siirticiisii (46)
Minibiis siiriiciisii (3)
Motosiklet siiriiciisii (2)
Bisiklet siirticiisti (1)

Trafikteki rol
Otomobil siirticiisii (3)
Minibiis siiriictisii (0)
Motosiklet siiriiciisii (1)
Bisiklet siirticiisii (0)

Trafikteki rol
Otomobil siirticiisii (12)
Minibiis siirticiisii (0)
Motosiklet siirticiisii (0)
Bisiklet siirtictisti (1)

Yaya (2) Yaya (0) Yaya (1)

Yolcu (8) Yolcu (0) Yolcu (1)

Cinsiyet Cinsiyet Cinsiyet

Kadin (40) Kadin (0) Kadin (2)

Erkek (22) Erkek (4) Erkek (13)

Davyranislar Davranislar Davranislar

Israrlh takip (21) Kisiye zarar vermekle Kiifiir, hakaret (7)
tehdit ve saldir1 (2)

Kiifiir, hakaret (18) Israrl takip (1) Israrl takip (5)

Aragla sikistirma (14) Silahla (sopa, bicak, El kol hareketleri (4)

Kisiye zarar vermekle tehdit ve
saldirt (12)

Yol kesme (11)

Araca zarar vermekle tehdit ve
saldir1 (9)

Aragtan inip lizerine yliriime (6)

Araci lizerine siirme (6)

Kaza yapmaya zorlama (5)
Silahla (sopa,bigak,atesli silah)
tehdit veya saldir1 (5) El kol
hareketleri (4)

Korna ¢alma (3)

Sozlii satagsma-miinakasa (2)
Selektor yapma (2)

Sozlii cinsel taciz (1)

atesli silah) tehdit ve
saldirt (1)

Sozli satagsma-miinakasa (3)

Korna ¢alma (3)

Kisiye zarar vermekle tehdit
ve saldir1 (3)

Araca zarar vermekle tehdit
ve saldirt (1)

Yol kesme (1)

3.2. icerik Analizi

Katilimcilarin anlattig1 yol siddeti dykiilerinde katilimcilarin olayin neresinde durdugu yani
olaym faili mi, magduru mu yoksa hem faili hem magduru mu oldugu yapilan inceleme ve
degerlendirmeler sonucunda tek tek tespit edilmistir. 3 baglik altinda kategorizasyon
yapilmistir. Bu kategoriler altinda katilimcilarin trafikte siklikla bulunma sekilleri (siiriict,
yaya, yolcu, bisiklet siirticlisii), cinsiyetleri ve maruz kaldiklari, sergiledikleri veya hem maruz
kaldiklar1 hem de sergiledikleri davranig 6rnekleri parantez ig¢inde sikliklar1 da verilerek Tablo
4’te gosterilmistir. Buna gore trafik ortaminda yol siddeti davraniglarin1 en sik motorlu arag
stirticiileri deneyimlemektedir. Bu davraniglarin daha fazla siklikta magduru kadinlar ve faili
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erkekler olmaktadir. Magdurlarin maruz kaldig1 en sik davranis 6rnekleri; 1srarh takip, kiifiir ve
hakaret, aragla sikistirma, kisiye zarar vermekle tehdit ve saldiri, yol kesme, araca zarar
vermekle tehdit ve saldiri, aragtan inip lizerine yiiriime, araci lizerine slirme, kaza yapmaya
zorlama, atesli veya diger silahlarla tehdit veya saldiri, el kol hareketleri yapma, gereksiz yere
korna calma, sozlii satagsma-miinakasa, selektor yapma ve sozlii cinsel tacizde bulunma
eylemleridir. Faillerin sergiledigi davranislar; kisiye zarar vermekle tehdit ve saldiri, 1srarl
takip ve atesli veya diger silahlarla tehdit veya saldiridir. Hem fail hem magdur olanlarin
davranislart ise; kiifiir ve hakaret, 1srarl takip, el kol hareketlerinde bulunma, sozlii satagsma-
miinakasa, korna ¢alma, kisiye zarar vermekle tehdit ve saldiri, araca zarar vermekle tehdit ve
saldir1, yol kesme eylemleridir.

4, Tartisma

Bu calisma ile motorlu arag siiriiciilerinin, bisiklet siirliciilerinin, yayalarin ve yolcularin
baslarindan gegen yol siddeti olaylarini kendi ifadeleriyle dykiilestirdikleri yazili metinleri nitel
analiz yontemleri kullanarak incelemek ve bu incelemeler sonucunda belirlenen ana tema ve alt
temalar1 acgiklamak, sergilenen ve maruz kalinan davranigsal ornekleri ortaya koymak
amaglanmistir. Her bir katilimcidan sadece tek bir olay anlatmalari ve anlatimlarda olayin bazi
ayrintilarina deginmeleri istenmistir. Tematik analiz sonuclar1 ile yasanan olayin nedeni, en
yogun hissedilen duygular ve verilen tepkiler olmak iizere 3 ana tema belirlenmistir. Her bir
ana temanin altinda onu temsil ettigi diisliniilen alt temalar bulunmustur. Bu alt temalarin da
birbirleriyle iligkisi oldugu diisiiniilmektedir. Ana tema olarak olayin yasanma nedeni, temelde
yatan sebebe odaklanilarak katilimcilarin anlattiklar1 Gykiilerdeki mevcut yaklasimlarindan
edinilmistir. Bu nedenlerden biri olarak taraflardan birinin yol vermemesi sonucunda olayin
yasanmas1 degerlendirilmistir. Siklikla seyir halindeyken birinin digerinin Oniine ge¢mek
istemesi ve diger tarafin buna izin vermemesi seklinde baslayan siirtlisme, satasma veya fiziki
eylemlerden olusan olaylarin yasanmasi sdz konusu olabilmektedir. Bagka bir neden olarak
trafik gilivenligini riske atabilecek sekilde ara¢ kullanma stili degerlendirilmistir. Burada
ozellikle daha geng siiriiciilerin siklikla makul bir gerek¢e olmaksizin serit degistirmesi, yakin
mesafe takip etme, makas atma, drift atma gibi tehlikeli davraniglar sergilemeleri sonucunda
ortamdaki diger yol kullanicilarinin siklikla karsilik vermesi durumuyla karsilasilabilmektedir.
Sozlii satasma ve el kol hareketlerinde bulunma da bir diger nedenlerdendir. Bu tiir
davranislarla kars1 karsiya kalindiginda bazen ciddiye alinmadan karsilik verilmemekte olup
bazen de hakli bir misilleme olarak diistiniilerek benzer veya daha iist diizeyde bir davranigla
karsilik verilebilmektedir. Gegmis arastirmalarda da bu konuya dikkat ¢ekilmis ve bu tiir
davraniglarin kisilerdeki birtakim motivasyonlardan (hakli misilleme gibi) kaynakl olabilecegi
oOne siirilmistiir (Lennon, Watson, Arlidge ve Fraine, 2011).

Kadin siiriicii olma temasi da arastirmamizda 6n plana ¢ikan temalardandir. Bu temayla ilgili
olarak, trafikte kadin stiriiciilere yonelik ve kadinlarin kendilerine yonelik algis1 belirleyici
olabilmektedir. Ozellikle kadn siiriiciilere yonelik olumsuz bakis agisina sahip olunmasinin
temelinde baz1 sosyolojik durumlarin etkili oldugu diisiiniilmektedir. Buna 6rnek olarak bir
toplumda ataerkilligin benimsenmesi ve bu dogrultuda bir kadinin vaktinin ¢ogunu evde
gecirmesi ve kendisini sadece eve adamasi gerektigi diisiincesi gosterilebilir (Giddens, 2017).
Bu goriisiin yaninda kadinlarin trafikte karsit karsiya kaldiklar1 olumsuzluklar, “stereotip
tehdidi” kavramiyla agiklanmaya calisilmistir (Ergin ve ark., 2020; Mo¢, Cadinu ve Maass,
2015). Yani kadinlar, sadece kadin olmalarindan kaynakli olduguna inandiklar1 olumsuz
herhangi bir tavirla karsilasma endisesi yasamaktadirlar. Bazi gelismis {ilkelerde, kadin
stirticiilerin en az erkekler kadar trafik ortaminda aktif olmalarinin yaninda siiriiciiliik beceri ve
stiricii davranislar agisindan herhangi bir ayrima tabi tutulmamakta olduklar1 bilinmektedir.
Ustelik ¢ok sayida profesyonel kadin arag siiriiciisii olan iilkeler de vardir. Ulkemizde de
Istanbul Ilinde “Taksinin Sultanlar” projesiyle taksi plaka sahipleri igerisinde kadinlara yer
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verildigi, baz1 kadinlarin da taksi siiriiciiliigii yapmaya tesvik edildigi (“‘Taksinin Sultanlart’
isbasinda”, 2020), izmir ilinde de belediye otobiis siiriiciisii olarak kadinlarin istihdam edilmeye
baslandig1 ve sayimin giin gectikge arttigr bildirilmistir (“Biiyiiksehir kadin sofor sayisini
arttirtyor”, 2020). Fakat lilkemiz agisindan tiim bu yapilanlarin yeterli oldugunu sdylemek ¢ok
mimkiin degildir. Her ne kadar kadin siiriiciileri trafik ortaminda gorebilsek de kadinlarin
trafikte ugradig1 ayrimeiliklarin dikkate deger diizeyde devam ettigi diisiiniilmektedir. Buna
ornek olarak, ulusal literatiirimiizde “trafikte cinsiyet¢ilik ol¢egi” isimli bir Olgegin
gelistirilmesine ihtiya¢ duyulmasi gosterilebilir (Karadogan ve Bicaksiz, 2020). Dolayisiyla
trafikteki kadin stiriiciilere ve diger kadin yol kullanicilarina yonelik ayrimci bakis agisi,
ortadan kaldirilmasi ve miicadele edilmesi gereken bir konu olarak durmaktadir. Ozellikle kadin
stiriiciilerin  yaninda trafik ortaminda belirli bir silire vakit geciren diger kadin yol
kullanicilarinin da (bisiklet siiriiclileri, yayalar, yolcular gibi) bu tiir cinsiyet¢i ayrimdan
kaynakli spesifik bazi davraniglara maruz kalmalar1 nedeniyle herkes i¢in daha giivenli bir trafik
ortaminin yaratilmast 6nemlidir.

Pek c¢ok yonden trafikte istenmeyen olaylara yol agan bir diger tema da asir1 hizla arag
kullanmadir. Bu durum trafik ortamindaki tartisma ve kavgalarin nedeni olabilmektedir. Bazen
aracini olmasi1 gerektiginden daha yiiksek hizla kullanan bir siiriicliye karsilik olarak diger bir
stiriici onun pesine takilabilmekte ve onu gecmeye calismaktadir. Bazen de bu kisi siiriicii
disinda diger yol kullanicis1 da olabilir, arkasindan kiifredebilmekte veya hakaret edip
miistehcen el kol hareketlerinde bulunabilmektedir. Aktif veya pasif nitelikte bir kaza yapmak
da bazen taraflar arasinda ciddi tartismalara ve fiziksel temaslara neden olabilmektedir. Kisiler
hakli veya haksiz olsunlar kaza aninda gergin ve stresli olmakta ve 6fkelerini disariya vurmaya
daha egilimli olabilmektedirler. Yine bir siiriiciiniin araciyla yoldan gegen bir yayaya ¢arpmasi
da (hafif diizeydeki kazalarda) yayanin da siiriiciiniin kendisine veya aracina zarar vermeye
caligmasi ile sonuglanabilmektedir. Acemi siiriicli olmak da trafikte bazen kisileri dezavantajli
duruma getirmekte ve diger yol kullanicilarinin tahammiilsiizliigii ile sonuglanabilmektedir.
Ornegin kalkislarda yeterince seri davranamamak veya istenmeden hatali bir harekette
bulunmak diger yol kullanicilarinin sozlii veya fiziksel saldirtyla karsilik vermesi sonucunu
dogurabilmektedir. Bir diger 6nemli konu da ticari arag siiriiclileri arasinda ve ticari arag
siiriiciisiiyle yolcu arasinda yasanan olaylardir. Ozellikle minibiis siiriiciileri arasinda siklikla
“yolcu kapma” yarist yapilmakta ve bu tiir yarislar trafik giivenligini tehdit eden boyutlara
gelebilmektedir. Bir diger yasanan olaylar da ticari taksi siiriictilerinin kisa mesafe gitmek i¢in
taksi kullanmak isteyen yolcularla yasadig1 olaylardir. Yolcunun kisa mesafe talebini bazen
taksi stirlictileri sozlii ve fiziksel olarak tepkide bulunarak karsilamaktadir. Trafik ortaminda
diger yol kullanicilarina gore daha fazla vakit geciren profesyonel arag siiriictilerinin tutum ve
davraniglar1 trafik giivenligi ve kazalar1 agisindan 6nemli olmakla birlikte bu grubun ciddi
anlamda risk grubunu olusturabilecegi diistiniilmektedir (Aktas, Doger ve Akgiir, 2019; Baker,
Wong ve Baron, 1976; Clarke, Ward, Bartle ve Truman, 2005; Wang, Li, Feng ve Peng, 2014;
Yilmaz ve ark., 2019). Bizim arastirmamiz igerisinde de sadece 3 katilimci profesyonel arag
stirticlistidiir.

Yukarida anlatildig1 gibi trafikteki yol siddeti olaylari farkli nedenlerden dolay1 yagsanabilmekte
ve farkli tepkilerin sergilenmesiyle sonuglanabilmektedir. Bu olaylar sirasinda kuskusuz
taraflarin  hissettikleri duygular da hangi davranislarin sergilenecegi acisindan 6nemli
olmaktadir. Lazarus (1999)’a gore duygular ve davranislar arasinda giiglii bir iliski vardir.
Arastirmamiza katilan yol kullanicilar1 da anlattiklar1 dykiilerde siklikla olay aninda 6fke ve
korku duygusunu yasamislardir. Ayrica bazi durumlar karsisinda kaygili olduklar1 ve bazi
durumlarda da trafige ¢iktiklarinda uzun siireli kaygi ve korku duygusunu yasamaya devam
ettikleri bilgisi edinilmistir. En yogun hissedilen bu duygularin birlikte goriilmesi durumu da
s0z konusudur. Benzer olarak yapilan bir arastirmada siirliciilerin kars1 karsiya kaldiklari
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olaylarda sadece 6tke duygusunu degil 6fkeyle birlikte baskalarina kars1 sorumluluk, korku,
sinir bozuklugu duygusunu da yasadiklari bildirilmistir (Ergin ve ark., 2020).

Arastirmamizda yapilan igerik analizi sonucunda oncelikle katilimcilar; magdurlar, failler ve
hem magdur hem fail olanlar olmak iizere 3 temel kategoriye ayrilmistir. Bu ayrimin dayanagi
bazi ¢aligmalarda da vurgulandigi gibi (Roberts ve Indermaur, 2008; Smart ve Mann, 2002b;
Smart, Mann ve Stoduto, 2003) yol siddeti olgusunun tek tarafli ele alinabilecek ve sadece
taraflardan birine odaklanilacak bir olgu olmamasidir. Bir yol siddeti olay1 karsisinda kisi
magdur pozisyonunda olabilir ve herhangi bir karsilik vermeden en fazla adli makamlara
basvurarak olay1 karsilayabilir. Fakat bazen kisiler magduru olduklar1 bir yol siddeti olay1
icerisinde magdur olmakla kalmayip ayni zamanda fail pozisyonuna da gegebilmektedir. Yani
bir olaymn hem magduru hem faili olabilmekte ve hatta kendisine yonelik yapilan s6z veya
eylemlere misliyle karsilik verebilmektedir. Bazi kisiler de siirekli olaym faili olma
egilimindedir. Hatta fail olmay1 kendilerine bir aliskanlik haline getirmis olmakla birlikte bu
tiir davranislar: siklikla baskalarina sergilemenin onlarin hakki oldugunu savunmaktadirlar. iste
literatiirdeki bir¢ok calismada da oOzellikle bu gruba dikkat cekilmekte ve bazi kisilik
problemleri, zararli aliskanliklar veya diger psikolojik problemlerle bu durumun iligkili
olabilecegi, bu nedenle hedef grup olarak faillere yonelik ¢aligmalarin ve 6zel miidahale
programlarinin olusturulmasinin 6nemli oldugundan bahsedilmektedir (Asbridge ve ark., 2006;
Benavidez, Flores, Fierro ve Alvarez, 2013; Fierro, Morales ve Alvarez, 2011; Fong, Frost ve
Stansfeld, 2001; Galovski ve Blanchard, 2002; Mann, Smart, Stoduto, Adlaf ve lalomiteanu,
2004). Bu bilgiler ¢ergevesinde bu ¢alismada da konunun bu yoniine dikkat gekmek ve anlatilan
Oykiileri gozden kagirmadan irdeleyebilmek amaciyla bu ii¢ kategori altinda katilimcilar
toplanmistir. Katilimeilarin olay sirasinda trafikte hangi rolde olduklar1 da 6nemli bir konudur.
Arastirmamizda katilimcilarin 67°sinin motorlu bir arag¢ siiriiciisii, 2’sinin bisiklet siiriiciisii,
3’liniin yaya ve 9’unun yolcu olarak trafikte bulundugu sirada olayin yasandigi bilgisine
ulagilmistir. Yol siddeti magdurlarinin daha ¢ok kadinlardan olustugu, faillerin ve hem fail hem
magdurlarin daha ¢ok erkeklerden olustugu anlasilmistir (bkz. Tablo 4). Literatiirde cinsiyet
farkiyla ilgili bu bulgular1 destekleyen aragtirma sonuglari vardir (Aktas, 2021; Beck, Daughters
ve Ali, 2013; Esiyok, Yasak ve Korkusuz, 2007; Evans, 2004; Krahé ve Fenske, 2002; Pfeiffer,
Pueschel ve Seifert, 2016).

Yol siddetinin magdurlar1 en ¢ok siklikta israrli takip, kiifiir ve hakaret, aragla sikistirma, kisiye
zarar vermekle tehdit veya saldir1 ve yol kesme davraniglariyla kars karsiya kalmiglardir (bkz.
Tablo 4). Ayrica bazi katilimcilarin atesli bir silah veya bigak, sopa gibi diger silahlarla tehdit
edildigi veya saldirtya ugradigi, bazilarinin da seyir halindeyken fail tarafindan kaza yapmaya
zorlandig1, taciz amacl korna ¢alindig1 veya selektor yapildigr ve bir kadin siiriiciiniin de
trafikte 1s1klarda durdugu sirada bir erkek siirticii tarafindan sozlii cinsel tacize maruz kaldigi
tespit edilmistir. Yol siddeti eylemini gerceklestirenlerin yani faillerin ise kisiye yonelik fiziksel
saldir1 tehdidinde veya eyleminde bulundugu, bir katilimcinin silahla tehdit ve saldirida
bulundugu ve 1srarli takip davranigini sergiledikleri bilgisine ulagilmistir. Arastirmamizda hem
fail hem de magdur olarak degerlendirilen katilimcilarin siklikla sozel siddet, 1srarli takip, el
kol hareketleri, sozlii miinakasalar, taciz amaclh korna ¢alma, yol kesme, kisiye veya araca
yonelik zarar verme tehdidinde bulunma ya da saldir1 davranislarin1 hem sergiledikleri hem de
bu davraniglara maruz kaldiklar1 tespit edilmistir. Gegmiste yapilan bir arastirmada son on yil
icerisinde trafikte bagirma ve bir baskasini tehdit etme davranislarinda artis oldugu
gosterilmistir (Meller ve Haustein, 2018). Bagka bir arastirmada da siiriiciilerin %351,3 liniin
karsidan gelen siirliciiniin gereksiz yere uzun farlarim1 yakmasindan dolay1 dfkelendigi ve
%34,1’inin karsilik vererek ayni davranisi sergiledigi bildirilmistir (Wu, Wang, Peng ve Chen,
2018). Silahlarla ilgili olarak da siirliciilerin araglar1 igerisinde silah bulundurmalar ile
saldirgan davraniglarda bulunmalar1 arasinda anlamli bir iligkinin oldugunu One siiren
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arastirmalar vardir (Bushman, Kerwin, Whitlock ve Weisenberger, 2017; Dukes, Clayton,
Jenkins, Miller ve Rodgers, 2001; Hemenway, Vriniotis ve Miller, 2006).

5. Sonuc¢

Yol siddeti kavraminin genel kabul gormiis standart bir tanimi yoktur. Ozellikle yapilan
arastirmalarda c¢alisilan gruba gore tamimlamalar degisebilmektedir. Dolayisiyla kavramin
kapsamini belirlemek aragtirmacinin elindedir (Cavacuiti ve ark., 2013). Bu durum siklikla
caligsilan ve bu konuda 6n planda tutulan siiriicii grubuna yalnizca odaklanilmasi gerektigi
anlamma gelmemektedir. Hem etkilenen hem de etkileyen roliinde motorlu arag siirticiileri
disindaki diger yol kullanicilar1 da yol siddeti olaylarin1 deneyimlemektedir.

Bu ¢alisma ile siirticiiler ve diger yol kullanicilarinin deneyimledigi yol siddeti olaylarinin daha
1yl anlasilmasina katki sunulmustur. Motorlu arag siiriiciilerinin yaninda yol siddeti olaylarin
yasayan diger yol kullanicilarina (bisiklet siiriiciisii, yaya, yolcu gibi) da dikkat c¢ekilmistir.
Arastirmamizin bulgular1 yorumlanirken dikkatli olunmalidir. Aragtirmamiz kolay ulasilabilen
katilimcilarla gergeklestirilmistir. Dolayisiyla tiim yol kullanicilarini temsil ettigi sOylenemez.
Ayrica bu arastirmaya katilan yol kullanicilarinin tilkemizdeki en biiyiik ii¢ sehirden biri olan
Izmir ilinin merkez ilgelerinde yasamasi ve trafik sikisikligi probleminin pek cok noktada
siklikla yasanmasi da g6z oniinde bulunduruldugunda bu durumun bazi katilimeilarin yol
siddeti deneyimlerini etkilemis olabilecegi goz ardi edilmemelidir.

5.1. Oneriler

Bu konuda yapilabileceklerle ilgili olarak, arastirmanin bulgular1 politika yapicilar agisindan
bazi ¢aligmalarin yapilmasi gerektigini gostermektedir. Yol siddeti olaylarinin yasanma
sikliginin azaltilmasi i¢in yapilabileceklerin egitime, uygulamalara ve altyapi tasarimlarina
yonelik olmas1 faydali olabilir. Egitim alaninda 6zellikle erken yaslarda bireylerde farkindalik
olusturularak davranigsal degisimlerin saglanmasi onemlidir. Bu konuda sistemli bir egitim
programi olusturularak yas gruplarina uygun bir sekilde egitim faaliyetlerinin
yayginlagtirilmasinin uzun vadede katki saglayacagi diisliniilmektedir. Bireylerin trafik
ortaminda hangi rolde olursa olsun uymasi gereken kurallar oldugunun bilincinde olmas1 ve
trafik ortaminda saygi kiiltiiriiniin olusturulmasi fayda saglayabilir. Ozellikle trafik ortaminda
yol kullanicilarinin hakim davranig kaliplar1 cercevesinde kiiltiirlesmis bir davranigsal yapi
araciliiyla hareket etmeleri goz Oniine alinarak radikal kararlarla koklii degisimlere belli bir
stire¢ igerisinde gidilmesi onemlidir.

Bireylerin davraniglarinin trafik ortamindan da etkilendigi ve trafik kiiltiirii baglaminda birey
ve cevre arasindaki etkilesimin énemli oldugu one siiriilmiistiir (Ozkan ve Lajunen, 2011).
Dolayisiyla ¢evresel kosullarin iyilestirilmesi yoniinde ¢aba sarf edilmesi yol siddeti olaylarinin
azalmasinda etkili olabilir. Ozellikle biiyiiksehirlerdeki trafik sikisiklig1 probleminin ortadan
kaldirilmast veya azaltilmasi yol siddetini etkileyen bu tiir bir durumsal faktoriin kontroliine
katk1 saglayabilir.

Aragtirmamizda da goriildiigii gibi bazi yol siddeti faillerinin sergiledikleri davraniglar
sirasinda atesli silah veya diger silahlar1 kullanmalar1 da dikkat ¢ekici bir konudur. Trafikte
olas1 bir kigkirtilma durumunda eger ortamda bir silah (6zellikle atesli silah) varsa yol siddeti
olaylarinin en ciddi hali yasanabilmektedir. Dolayisiyla kisilerin daha kontrollii bir sekilde
davranmalari bu tiir olaylarin yasanmasinin 6niine gegebilir. Bu noktada dzellikle striictilerin
ehliyet almadan once ciddi diizeyde psikolojik bir degerlendirmeden (kisilik oOzellikleri,
diirtiisellik diizeyleri, 6fke kontrol diizeyleri gibi) ge¢meleri ve olasi risklerin tespit edilerek
miidahale programlarinin olusturulmasi fayda saglayacaktir. Yapilan bazi arastirmalarin
sonuglarinin da (Bushman ve ark., 2017; Conner, Smith ve McMillan, 2003; Miller ve ark.,
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2002) isaret ettigi gibi ozellikle geng erkeklerin bu konuda risk grubu olabilecegi bilgisinden
hareketle yapilabilecekler konusunda bu hedef grup lizerinden ¢aligmalara 6ncelik verilmesinin
trafik giivenligini arttirmaya yonelik katki saglayacagi diisiiniilmektedir.

Etik Kurul Onay Beyam

Arastirmaya baslamadan 6nce Ege Universitesi Tip Fakiiltesi Dekanlig1 Tibbi Arastirmalar Etik
Kurulu’ndan 21.10.2021 tarihli ve 21-10.1T/12 nolu karar ile onay alinmistir.
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Delivering Behaviour Change Techniques via Short Text Messages to
Promote Active Travel
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Abstract

Active travel has many benefits for both individuals and societies. While the number of interventions aiming to promote active
travel increases, it is usually not easy to deliver those interventions, identify ‘active components’ of them, and/or replicate
them. The current paper reports two studies testing interventions that used SMS messages to deliver behaviour change
techniques (BCTs) based on the Control Theory (i.e., goal-setting (behaviour), action planning, self-monitoring of behaviour).
Study 1 sought to increase the use of a bike share scheme. Participants were randomly assigned to one of three experimental
groups that received messages for three BCTs (n = 26), one BCT (n = 29), or no BCTs (n = 40) and were followed up one
month later. The effect of intervention on bike use was significant when two intervention groups were combined and compared
to the control group. Study 2 tested an intervention to decrease car use. Participants were randomly allocated to one of two
experimental groups that receive three BCTs (n = 29) versus no BCTs (n = 32). The effect of the intervention on car use was
marginally significant. The results of the two studies suggest that interventions delivering BCTs via SMS message may be used
to promote active travel, although both studies were underpowered. Given the relative ease and low cost of delivering
psychosocial interventions via SMS messages, the potential public health impact at a population level is, nonetheless, likely to
be important.

Keywords: behaviour change techniques (BCTs), intervention, text message, active travel

Davrams Degistirme Tekniklerini Kisa Mesajlarla fleterek Aktif Ulasim Davranisinin

Arttirilmasi
Oz

Aktif ulasimin hem bireyler hem de toplumlar i¢in pek ¢ok yarar1 vardir. Bu alanda yapilan miidahale ¢alismalarinin sayisi
giinden giine artsa da bu miidahaleleri uygulamak, ‘aktif bilesenlerini’ tespit etmek ve/veya tekrar uygulamak her zaman kolay
olmamaktadir. Bu ¢alisma Kontrol Teorisi’ne dayanan davranis degistirme tekniklerini (hedef koyma (davranis), eylem
planlama, davranisin 6z-izlenmesi) SMS mesajlariyla ileterek aktif ulagimi arttirmay1 amaglayan iki miidahale ¢alismasini
sunmaktadir. Calisma 1 kiralanan bisikletlerin kullanimini arttirmay1 amaglamistir. Katilimeilar kisa mesajlarla {i¢ davranig
degistirme tekniginin kisa uygulandigi (n = 26), 1 davranis degistirme tekniginin uygulandigi (n = 29), veya higbir davranis
degistirme tekniginin uygulanmadigi (n = 40) gruplardan birine segkisiz olarak atanmiglar ve ilk anketten bir ay sonra ikinci
ankete katilmislardir. iki miidahale grubu birlestirilerek kontrol grubuyla karsilastirildiginda etkinin anlamli oldugu
gOriilmiistlir. Calisma 2 gelistirilen miidahalenin araba kullanma davranigini azaltip azaltamayacagini test etmistir. Katilimcilar
3 davranig degistirme tekniginin uygulandigi (n = 29), veya hicbir davranig degistirme tekniginin uygulanmadigi (n = 32)
gruplardan birine rastgele olarak atanmislardir. Ilk anketten bir ay sonra doldurulan ikinci ankette katilimcilara gegen siire
boyunca kag¢ kez arabayla ige/okula gidip geldikleri sorulmustur. Yapilan miidahale ¢aligmasinin marjinal derecede anlamli
oldugu goriilmiistiir. Her ne kadar diisiik katilimer sayilarina sahip olsalar da yapilan bu iki miidahale ¢alismasi gostermistir ki
kisa mesajlarla iletilerek uygulanan davranis degistirme teknikleri aktif ulagimin arttirilmasi igin kullanilabilir. Psikososyal
mildahale ¢alismalarini kisa mesajlarla iletebilmenin uygulama kolaylig1 ve ucuzlugu da goz oniine alindiginda, bu tiir
miidahale ¢aligmalarinin toplum sagligina potansiyel etkileri oldukea yiiksek olabilir.

Anahtar kelimeler: davranis degistirme teknikleri, kisa mesaj, miidahale, aktif ulagim
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Delivering Behaviour Change Techniques via Short Text Messages to Promote Active
Travel

Active travel (i.e., walking and cycling) can be a viable solution to a number of contemporary
problems including air pollution (Tainio et al., 2021), carbon emissions, traffic congestion
(Rissel, 2009; Woodcock et al., 2009), sedentary lifestyle and health consequences such as heart
disease, diabetes, hypertension, and osteoarthritis (Braun et al., 2016; Hartog, Boogard, Nijland,
& Hoek, 2010; Oja et al., 2011; Pucher, Buehler, Bassett, & Dannenberg, 2010). Despite the
known benefits, active travel is far from being the main travel mode across countries such as
Turkey, US, the UK, Germany (Diniz, Duarte, Peres, Oliveira, & Berndt, 2015; Nehme, Perez,
Ranjit, & Amick, 2016; Unal Ankaya & Giilgiin Aslan, 2020). Even for the trips between 1 to
2 miles, only 31% and 3% of those trips are made by walking and cycling in the UK,
respectively (Department for Transport, 2020).

Factors associated with active travel include overall physical activity (Wanner, Gotschi, Martin-
Diener, Kahlmeier & Martin, 2012), past behaviour and habits (Bruijn & Gardner, 2010;
Lanzini & Khan, 2017), attributes of the social (Panter, Jones, & Van Sluijs, 2008) and physical
environment (Davison & Lawson, 2006; de Vries, Hopman-Rock, Bakker, Hirasing, &
Mechelen, 2010), perceptions about the social (e.g. what others do/approve) and physical (e.g.
is it safe to walk/cycle) environment (Liao, 2016), distance (Panter et al., 2008), and intention
(Bruijn et al., 2005) among others. These factors are consistent over genders (Pollard &
Wagnild, 2017), age groups (Cerin, Nathan, van Cauwenberg, Barnett, & Barnett, 2017; Panter
et al., 2008), and countries (Cheng et al., 2019; Ikeda et al., 2018; Rothman, Macpherson, Ross,
& Buliung, 2018). However, the proliferation of efforts to understand and promote active travel
is relatively recent, with most of the interventions reported in the last decade (Bird et al., 2013;
Dogru, Webb, & Norman, 2021; Larouche, Mammen, Rowe, & Faulkner, 2018), and previous
research on promoting active travel has two common shortcomings; namely, they are too
expensive and hard to implement.

1.1. Interventions to Promote Active Travel

As active travel is closely related to the environment it takes place, interventions aiming to
promote active travel usually target the physical environment, which are expensive (Pucher,
Dill, & Handy, 2010). Building new paths to segregate motorized travel and active travel,
building end-trip facilities (e.g., showers, lockers, bike parking decks) to common destination
points such as metro stations or workplaces, landscaping walking/cycling paths and crosswalks,
improving traffic signs and regulations are all common and usually successful methods to
promote active travel (de Nazelle et al., 2011; Larouche et al., 2018). Moreover, many of those
efforts were eclectic, i.e., they were governmental policies, programs, or city-wide projects with
multiple areas of intervention. For instance, one of the biggest projects to promote active travel
is the “Safe Routes to School” program initiated in the US to promote active travel among the
youth (Chillon, Evenson, Vaughn, & Ward, 2011; Pucher, Dill, & Handy, 2010). This program
consists of interventions on five E’s; (1) Education, e.g., pedestrian safety rules, cycling
training; (2) Enforcement, e.g., changing and reframing traffic rules, especially around schools;
(3) Encouragement, e.g., Walking School Bus Projects, walking and cycling contests, (4)
Evaluation, e.g., student travel tallies, parent surveys, and (5) Engineering, e.g., restructuring
the sidewalks, crosswalks, and bicycle lanes (McDonald, Yang, Abbott, & Bullock, 2013).
However, US federal government have spent over $1.1 billion on this program between 2005
and 2013. Furthermore, similar eclectic projects have also been implemented in the Netherlands
for €1.8 billion a year, in Germany for €1.1 billion in total, and in the UK for £1.2 billion in
total (Pucher, & Buehler, 2008; Department for Transport; 2018). Efforts to build new bicycle
lanes are being made in many cities across Turkey such as Ankara, Istanbul, Eskisehir, and
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[zmir (Balc1, Ozbek, Kogak, & Ceyiz, 2018; Unal Ankaya & Giilgiin Aslan, 2020). These
efforts also result in relatively small increases in cycling rates over the recent years. Even
though most of these efforts are effective in promoting active travel, the money spent does not
guarantee improved active travel rates (Dogru et al., 2021).

There are also studies to promote active travel that use psychosocial interventions which are
inherently “cheaper”. Interventions that have targeted psychological aspects to promote active
travel have mostly used face-to-face communication (such as education in a classroom or
workshop setting), counseling, incentives, etc. (Bird, et al., 2013). Other psychosocial efforts
to promote active travel include educational activities about maintaining safety, choosing
routes, or shower and storage information (Mutrie et al., 2002), promotional campaigns such as
publishing posters or leaflets to encourage active travel, marketing activities through media, or
incentivising active travel (Norwood, Eberth, Farrar, Anable, & Ludbrook, 2014; Petrunoff,
Rissel, Wen, & Martin, 2015), raising awareness, encouragement or suggestions for active
travel directly from medical professionals (Hemmingson, Udden, Neovius, Ekelund, &
Rossner, 2009), or social events such as walking to school together, cycle to work days, etc.
(Merom, Miller, Lymer, & Bauman, 2005; Pucher, Buehler, & Seinen., 2011; Yang, Sahlgvist,
McMinn, Griffin, & Ogilvie, 2010). To the best of our knowledge, there are no psychosocial
interventions conducted in Turkey to promote cycling or active travel in general. However,
these methods may be difficult and costly to implement in larger populations. The shortcoming
of these interventions is that they require extended periods and effort from experts, researchers,
or medical professionals. Either one by one or via group meetings, they need to allocate their
labour into the intervention and perform at the same level for each session. It can be suggested
that being labour intensive makes it hard for psychosocial interventions to be implemented and
replicated. Also, the effects of intervention methods that can reach larger populations easily
such as media and social marketing are not clearly explored yet, as they are typically used along
with other methods such as organised walking or cycling events, cycling skills courses,
infrastructure changes, etc. (Rissel et al., 2010; Verhoeven et al., 2016). Hence, it can be
suggested that literature on promoting active travel is lacking a structured method that can reach
larger populations easily.

1.2. Mode of Delivery

It is possible to counter these inconveniences or hardships in the previous interventions (e.g.,
being expensive, being time-consuming) via the use of technology. However, research on the
use of technology to promote active travel is relatively scarce. Among those, the use of
accelerometers to monitor activity is a common method, especially with the developments in
the smartphone technology (Coombes & Jones, 2016; Piwek, Joinson, & Morvan, 2015).
Regular accelerometers and smartphone apps can be used to monitor one’s own travel
behaviour and serve as a travel diary. There are also interventions that utilize the internet to
convey their intervention components to promote active travel (Gilson, McKenna, Cooke, &
Brown, 2007; Napolitano et al., 2003). It is also suggested that the effectiveness of internet-
based health behaviour change interventions increase with additional modes of delivery such
as text messages, or telephone calls (Webb, Joseph, Yardley, & Michie, 2010). Yet, we do not
know what the outcome would be if these methods are utilized to promote active travel.

Using digital technology for promoting health-related behaviours has been proliferated in the
last decade, such as SMS text messages (Gerber, Stolley, Thompson, Sharp, & Fitzgibbon,
2009; Militello, Kelly, & Melnyk, 2012), social media such as Facebook or Twitter (Turner-
McGrievy, & Tate, 2011; Wojcicki, Grigsby-Toussaint, Hillman, Huhman, & McAuley, 2014),
smartphone applications (Carter, Burley, Nykjaer, & Cade, 2013; Stephens, & Allen, 2013;
Turner-McGrievy, & Tate, 2011), or biofeedback devices such as pedometers (Griffin et al.,
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2018; Newton, Wiltshire, & Elley, 2009). These studies show the usefulness of digital
technology to increase self-regulation directed at physical activity and other health-related
behaviours of a larger number of people with convenience, and at little or no cost (Hall, Cole-
Lewis, & Bernhardt, 2015; McKay et al., 2018; Webb et al., 2010). However, to date,
interventions specific to active travel have been lacking.

1.3. Current Research

We conducted the current interventions in order to develop a replicable, easy, and cheap
intervention to promote active travel. For our intervention, we aimed to use structured
intervention components. For this, we adopted behaviour change techniques (BCTs) defined by
Michie et al. (2013). BCTs are “observable, replicable, and irreducible component(s) of an
intervention designed to alter or redirect causal processes that regulate behaviour” (Michie et
al., 2013, p. 82). The resultant BCT taxonomy specifies 93 techniques that reflect unique ‘active
ingredients’ of interventions. Reviews and meta-analyses indicate that the most effective and
most frequently used BCTs to promote physical activity are self-monitoring, intention
formation, feedback on performance, and goal setting (Bird et al., 2013; Michie, Abraham,
Whittington, McAteer, & Gupta, 2009; O’Brian et al., 2015; Rose et al., 2017), with self-
monitoring being the most frequently used and most effective technique. Three of these
techniques are also the core tenets of the Control Theory (Carver, & Scheier, 1982; 2002) which
suggests that setting goals, monitoring progress, and taking action when needed (termed goal
operating), are central to achieving desired outcomes (e.g., cycling rather than taking the car).
The current intervention uses the three techniques related to Control Theory to promote cycling
as a form of active travel and to reduce car use for commuting to work. The effectiveness of
these techniques, when delivered via short text messages, has been reported in an intervention
by Griffin et al. (2018) related to physical activity and dietary behaviour. Specifically, they
prepared text messages for BCTs such as “goal setting”, “self-monitoring”, or “instructions on
how to perform the behaviour” and sent 2 or 3 messages per day. They found that participants
receiving the text messages had improved dietary and physical activity behaviour at 12 weeks
follow-up.

In the current paper, we aimed to utilize the usage of mobile phones and convey BCTs specific
to Control Theory to the participants via SMS text messages (Carver, & Scheier, 2002; Michie
etal., 2013). This would also help us expand the current scope of digital interventions to cycling
behaviour and active travel in general. A series of interventions was conducted in order to test
whether BCTs (from Control Theory) that are delivered by SMS messages can promote cycling
(as assessed by use of bike share schemes) and reduce car use (as assessed by car parking).

It was hypothesised that participants who receive short text messages about three BCTs based
on control theory will increase their active travel more than the participants who receive no text
messages.

2. Study 1 — The Use of BCTs from Control Theory to Promote Cycling

Study 1 sought to promote cycling via a city-wide dockless bike share scheme. Promoting
cycling in a general population might fail because not everyone would have access to a bicycle,
and convincing people to obtain a bike would be subject to other barriers than convincing
people to cycle. For this reason, bike share schemes were used which have been growing in
number around the world and have the potential to help increase cycling and decrease car use
(Braun et al., 2016). It is easy to start using such bikes as it only needs a smartphone to unlock
the bikes and begin riding. Hence, the current study aims to use digital technology (smartphone
apps for tracking cycling and SMS for applying BCTs) to promote cycling as a form of active
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The primary aim of the present study was to test whether BCTs targeting the self-regulatory
processes described by the Control Theory are effective in promoting the use of a bike share
scheme when delivered via short messages. Specifically, we sent text messages about BCTs
from Control Theory (i.e., goal setting, goal operating, and self-monitoring) to the first
intervention group and we sent text messages only about self-monitoring (as this was the most
frequently used technique in effective interventions; Bird et al., 2013) to the second intervention
group over three weeks (see Supplementary file for messages and the schedule). Self-
monitoring was used in isolation because, although this technique was frequently used in
effective interventions, it was always tested along with some other techniques so, it is still not
known if this technique is effective by itself or if it is only effective when combined with other
techniques. Meanwhile, the control group received no messages during the intervention period.
It was hypothesized that participants in the first intervention group would increase their usage
of the bike share scheme more than participants in the second intervention group and that
participants in the second intervention group would increase their usage more than participants
in the control group.

2.1. Method
2.1.1. Bike Share Scheme.

Study 1 focused on the use of the OFO Bikes dockless bike share scheme in a large city in
England. OFO Bikes can be used by downloading a smartphone app and registering with an
online payment method. At the time of the data collection (April to June 2018), OFO bikes
charged £0.50 for every half an hour that the bicycles were used. After the transaction is made,
one can unlock the bikes using the app and start cycling. When the trip is over, the bikes can be
left at any public place in the operating area marked as GeoFence which covers a large
proportion of the city in which the study was conducted.

2.1.2. Participants.

An a priori power analysis indicated that the required sample size for detecting medium effect
size (f = 0.25) for this study with three groups and with high statistical power (1 — 8 = .95) was
189 participants. A medium-sized effect was anticipated on the basis of the effects observed in
a recent meta-analysis on interventions to promote active travel (Dogru et al., 2021).
Specifically, for interventions that include self-monitoring of behaviour (BCT 2.3), the average
effect size was d = 0.48 (95% CI [0.36, 0.59]), which equals to f = 0.24 (Lenhard & Lenhard,
2016). Participants were recruited from the volunteers email list of Redacted for review staff
and students. The study ran from mid-April 2018 until the end of June 2018. It was only possible
to collect baseline data from 131 participants as the OFO bikes company withdrew from the
city at the beginning of July. Data collection was, therefore, ended at this point, as there were
no other bike share schemes present in the city at that time.

The baseline sample comprised 59 females (45%) and 72 males (55%) with a mean age of 29.07
(SD = 10.07). Of these participants, 92 (70%) were White-Caucasian, 27 (21%) were Asian,
and 12 (9%) were from other ethnicities (none reported Black ethnicity). Participants were
asked if they already had the OFO bike application on their smartphones before the study; 106
(81%) did and the remaining were instructed to download the app for the study. Participation
was incentivised with a chance to win one of three £25 vouchers for those completing both
baseline and follow-up questionnaires. Ninety-nine (76%) of the participants also completed
the one-month follow-up survey (see Figure 1).

m
Trafik

ve Ulagim Arastirmalan Dergisi



Dogru | TUAD, 5(1), 22-45 27

Unique individuals
clicked on the
invitation link =
242

Did not share email
address or did not agree
to participate = 54

Randomized into one of
the groups = 188

| | |

Randomly Randomly Randomly
assigned to all assigned to self- assigned to control
three BCTs group monitoring only group = 66
=61 group = 61 Completed
Completed Completed baseline
baseline baseline questionnaire = 53

questionnaire = 50

questionnaire = 51

Did not complete
follow-up
questionnaire = 23

Did not complete
follow-up
questionnaire = 22

Did not complete
follow-up
questionnaire = 13

Completed both
baseline and
follow-up
guestionnaires =
27

Competed both
baseline and
follow-up
questionnaires =
29

Competed both
baseline and
follow-up
questionnaires =
43

Figure 1. Participant Flow-Through Experiment
2.1.3. Measures.

Demographics (e.g., age, gender, ethnicity, the first part of post codes, etc.), and cycling
behaviour were collected in a self-report online questionnaire at the beginning of the study. In
order to have an objective measure of cycling, participants were asked to report the number of
times they used the OFO bikes in the past month, which is recorded in the app, in both the
baseline and follow-up questionnaires. In order to control for overall cycling, participants were
also asked if they cycled with any bike other than OFO in the last week, i.e., “Have you cycled
with any other bike than OFO bikes in the past 7 days? Yes/No” in the follow-up questionnaire
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and if they respond “Yes”, they were further asked to type how many times they used other
bikes.

2.1.4. BCT Messages.

Short messages were designed to target the three central processes specified by control theory
(Carver, & Scheier, 1982); namely, behavioural goal-setting (BCT 1.1), action planning (BCT
1.4), and self-monitoring of behaviour (BCT 2.3). To target these processes, 15 text messages
were prepared by the authors (three for behavioural goal-setting, three for action planning, and
nine for self-monitoring of behaviour; so that both intervention groups could receive nine text
messages in total). The text messages were prepared to have 160 or fewer characters each. Thus,
the short text messages targeted three specific BCTs from the Behaviour Change Techniques
Taxonomy (v1) (Michie et al., 2013): (i) behavioural goal-setting (e.g., “How many times can
you ride OFO bikes over the next week? Set yourself a goal and challenge yourself!”), (ii) action
planning (e.g., “Make plans about when you could use an OFO bike, such as at particular times
or for particular journeys next week.”), and (iii) self-monitoring of behaviour (e.g., “Studies
show that keeping track of progress can help people to achieve their goals. This is what the
OFO app can do for you!”). (See Supplementary file for the full list of text messages and the
schedule for the messages sent).

2.1.5. Procedure.

After receiving ethics approval from the University’s Research Ethics Committee (application
#018732), invitation emails were sent to university staff and students who were members of a
volunteers list. Volunteers who agreed to participate in the study continued to the online
baseline questionnaire by following a link in the invitation email. At the beginning of the
questionnaire, participants were randomly allocated into one of three conditions, comprising
two intervention groups and one control group, in a factorial design using the randomisation
function within Qualtrics. Hence, different levels of the intervention were tested separately (i.e.,
all three BCTs, self-monitoring technique in isolation, and no BCTs condition). However, a full
factorial design could not be utilized due to the large sample size requirement of this design.
Participants were blinded to the conditions as neither the information sheet nor the consent form
mentioned that there were different experimental conditions. The experimenter was not blinded
in the study as the data files included details of which experimental condition participants had
been allocated to. This information was also used by the experimenter to send out the correct
text messages to each participant (by condition).

Participants in the intervention groups were sent nine messages over the next three weeks via
an online SMS broadcasting service. The order of the messages was arranged for the first
intervention group so that participants would receive text messages for the constructs of the
Control Theory respectively (i.e., goal-setting, action planning, and self-monitoring).
Participants in the first intervention group received messages designed to promote goal setting
in the first week, messages designed to promote goal operating in the second week, and
messages designed to promote self-monitoring messages in the third week (three messages per
BCT and three messages per week). Participants in the second intervention group only received
messages designed to promote self-monitoring for three weeks (nine messages for the same
BCT and three messages per week). Frequency of thrice per week was selected because more
than once a week and less than once a day is reported to be the optimum frequency for the
effectiveness of physical activity interventions that use text messages (Armanasco, Miller,
Fjeldsoe, & Marshall, 2017; Hall et al., 2015; Rose et al., 2017). Participants in the control
group received no text messages over the intervention period. One month after completing
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baseline surveys, all participants received another email asking them to fill out the follow-up
survey about their use of OFO bikes in the past month.

2.1.6. Data Analytic Strategy.

Outliers (scores that were more than three standard deviations away from the group mean) were
removed from the data set (5 removed in total). Then, a 3 (group: all 3 messages, self-
monitoring only, control) x 2 (time: baseline vs. follow-up) mixed measures ANOVA was
conducted to test for differences in OFO bike use between the groups to test the hypothesis.

2.2. Results

2.2.1. Effects of Intervention Group Membership and Time on the Use of OFO
Bikes.

A 3 (group: all three constructs, self-monitoring only, control) x 2 (time: baseline vs. follow-
up) mixed-measures ANOVA showed that the main effects of time, F(1, 92) = 1.73, p = .189,
and group, F(2, 92) = 0.45, p = .636 were non-significant. Thus, participants’ levels of OFO
bike use did not differ from baseline to follow-up, and there were no between-group differences
in OFO bike use. The interaction between group and time, however, approached significance,
F(2,92) = 2.74, p = .070 (see Table 1 for means and SDs for three groups).

Table 1. Group Means (and Standard Deviations) for OFO Bike Use by the Time

All three BCTs Self-monitoring Control group (n=
group (n = 26) only group 40)
(n=29)
Baseline 1.20 (2.29) 1.82 (3.00) 2.35(3.59)
Follow-up 1.96 (2.66) 2.14 (2.91) 1.90 (2.70)

Given that the relatively small sample may have led the primary analyses to be underpowered
the hypothesis was tested again by nesting two intervention groups into one. In this analysis,
the main effect of time remained non-significant, F(1, 93) = 0.30, p = .588, as did the main
effect of group, F(1, 93) = 0.69, p = .409 (see Table 2 for means and SDs for two groups).
However, the interaction between group and time was significant, F(1, 93) = 5.32, p = .023.
Repeated measures t-test indicated a significant increase for combined intervention group, t(54)
=2.26, p =.028, and non-significant decrease for the control group, t(39) = 1.12, p =.27. These
results indicated that the change in the use of OFO bikes from baseline to follow-up for
participants of intervention groups (combined) was significantly different from the change in
the participants of the control group.

Table 2. Group Means (and Standard Deviations) with Combined Intervention Groups for
OFO Bike Use by the Time

Combined intervention group  Control group (N = 40)

(N =55)
Baseline 1.33 (2.19) 2.04 (3.31)
Follow-up 2.05 (2.77) 1.90 (2.70)
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2.3. Discussion

Study 1 tested if sending short text messages based on BCTs related to the processes specified
by Control Theory can promote cycling. The results were promising; the analysis with three
groups indicated that interaction of time and group approached significance (p = .070) and
analysis with combined intervention groups yielded a significant interaction between time and
group (p = .023), despite the relatively small sample size. This significant interaction of time
and group membership indicated that the increase in the number of times the participants used
OFO bikes was greater in the intervention groups than in the control group (which showed a
slight reduction in use over time). The current findings, therefore, provide the basis for testing
whether SMS interventions might be used to promote cycling or active travel in general. The
use of bike share schemes represents a promising solution to many problems participants may
encounter, such as owning, maintaining, and safekeeping bicycles, as well as recalling the
number of trips they had in the last 30 days. However, we were unable to recruit a sufficient
number of participants to test the effectiveness of the intervention to increase the usage of the
bikes. Given the difficulties experienced recruiting participants to the studies on bike share
scheme usage, Study 2 tested the intervention in another (similar) behaviour. This would also
allow us to test the intervention developed on a different behaviour, which would improve the
generalisability of the findings. Specifically, the intervention was directed to decrease car use,
another aspect of active travel.

3. Study 2 — Using BCTs from Control Theory to Decrease Car Use

Private car use is the main mode of transport across the world since the proliferation of car
production and roads made for motorized transport (Anable, 2005; DfT, 2018a). In the UK,
76% of all households own at least one car (DfT, 2018b) and 75% of all trips (78% for urban
areas only) are made by private cars, while just 8% are made by walking, 7% by bus, and 2%
by bicycle (DfT, 2018a). About half of all car trips are shorter than five miles, and about one-
third are shorter than two miles in the UK (Jones, 2012). Targeting those trips could be a good
way to decrease car use. However, car travel is seen as a more positive mode of travel. For
instance, participants report that car travel offers more privacy, protection, autonomy, freedom,
and control over other travel modes (Woods & Masthoff, 2017).

Reducing car use is somewhat similar to promoting cycling as, mainly, both of them are about
promoting sustainable (or active) travel. Both behaviours are studied by the same fields (e.g.
public health, city and regional planning, civil engineering, etc.), targeted to decrease carbon
emissions and improve public health (de Nazelle et al., 2011; Graham-Rowe, Skippon, Gardner,
& Abraham, 2011), and affected by the infrastructure (Pucher, Dill, & Handy, 2010; Schoner,
Cao, & Levinson, 2015), habits (Heinen & Ogilvie, 2016; Mantzari et al., 2015) and weather
(Schmiedeskamp & Zhao, 2016). Hence, it can be hypothesised that using the previously
prepared text messages to decrease car use would yield similar effects to using these messages
to promote cycling.

As a measure of car use, the primary outcome for this second intervention study was the number
of parking scratch cards used during the intervention period by students and staff at the
Redacted for review. To be able to use parking spots, either an annual permit card (£41 per
month) or scratch cards (books of 20 scratch cards costing £41 in total) need to be acquired.
Redacted for review staff and students can buy these cards in books from Estates Facilities
Management helpdesk, and Students Union Welcome desk. These cards do not guarantee a
parking space and are valid for one day only.

In short, the current intervention aimed to decrease car use (measured by the use of scratch
cards) for commuting by delivering BCTs taken from the Control Theory (i.e., goal setting,
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action planning, and self-monitoring) via short text messages. It was hypothesized that the
participants who receive text messages would use fewer scratch cards than the participants who
do not receive text messages.

3.1. Method
3.1.1. Procedure and Data Collection.

Ethical approval was obtained from the university ethics committee (application #027511) and
permission to contact university staff and students for the intervention from the university
transport manager. Then invitation emails were sent to the university volunteers list. In addition,
leaflets were distributed with a short explanation, a written link, and a QR code to the study in
parking lots and desks where these cards are sold from June 2019 to February 2020, until the
COVID-19 pandemic started. Participants who followed the link to the study (either via the
invitation email or via the leaflets) were directed to a Qualtrics survey with the informed consent
form on the first page. Those who agreed to participate were then randomly assigned either to
the intervention or the control group. The participants who were assigned to the intervention
group were sent three SMS messages per week for three weeks (nine messages in total). Each
participant received the follow-up survey 30 days after they completed the baseline survey.
Those who did not complete the follow-up surveys were sent two reminder emails after a week.

3.1.2. BCT Text Messages.

Text messages sent to decrease car use were adopted from the Study 1 intervention. Only the
wordings were changed to target decreasing car use, instead of promoting cycling. Example
text messages are as follows: (i) behavioural goal-setting (e.g., “How many times can you skip
using your car to commute to the university over the next week? Set yourself a goal and
challenge yourself!”), (ii) action planning (e.g., “Make plans about when you could not use your
car to commute to the university next week - such as a particular day next week.”), and (iii)
self-monitoring of behaviour (e.g., “Studies show that keeping track of progress can help people
to achieve their goals. You can use your scratch cards to keep track of your car use!”). (See
Supplementary file for the full list of text messages and the schedule for the messages sent).

3.1.3. Participants and Measures.

The effect size from Study 1 was calculated from the means and standard deviations (Cohen’s
d = 0.23) and the power analysis estimated that 248 participants were required. In total, 134
people clicked on the link to the study information and 83 participants (62%) completed the
baseline survey (66 females, mean age = 40.58 (SD = 10.89), 90% white ethnicity), of whom
34 were randomly allocated to the intervention group and 49 to the control group. Sixty-one
participants (46%) completed both baseline and follow-up surveys (47 females, mean age =
41.10, SD = 10.64), 91% white ethnicity), of whom 29 were in the intervention group and 32
in the control group. In addition to the demographics, participants were asked how many scratch
cards they had at the time of baseline as well as at follow-up data collection, which was sent 30
days exactly after the baseline survey. Then, the number of scratch cards used between two
time points was calculated. Measuring the number of days that participants commuted by car
via asking participants the number of scratch cards they had at the beginning and at the end of
the data collection did not require participants to remember how many journeys they had made
by car and allowed us to have an objective measure.

3.1.4. Data Analytic Strategy.

Independent samples t-test was conducted with two groups to test the hypothesis that
participants in the intervention group would use fewer scratch cards than the participants in the
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control group. Specifically, the number of scratch cards used was calculated for each participant
between the baseline and follow-up surveys. As the use of scratch cards before the intervention
period was not controlled for in this study, the analysis was run with only the number of scratch
cards during the intervention period. Weekends and holidays were assumed to be equally
distributed between the participants as they were randomly assigned to intervention and control
groups. Outliers were cleared by excluding the scores more than three standard deviations from
the mean.

3.2. Results
3.2.1. Effect of the Interventions on Car Use.

It was tested whether participants in the intervention group used fewer scratch cards than
participants in the control group over the course of our intervention. An independent samples
t-test indicated that the difference in the number of scratch cards used by the intervention (M =
31.03, SD = 12.16) and control (M = 36.64, SD = 12.54) groups approached significance, t(59)
=1.78, p =.080.

3.3. Discussion

Study 2 indicated that the current intervention to decrease car use was non-significant. There
are no prior meta-analysis studies that report average effect size for interventions to reduce car
use. Graham-Rowe et al. (2011) suggest in their review that the effects of interventions to
reduce car use are inconsistently significant. Similar to the Study 1, Study 2 was also not able
to collect data from a sample large enough to reach enough statistical power and the effect size
of Study 2 was also small and non-significant. Taken together, the findings of the interventions
yielded similar effect sizes both for promoting cycling and for reducing car use, suggesting that
the findings might be generalizable across different target behaviours.

4. General Discussion

The interventions designed in the current study were the first interventions to deliver three
BCTs specific to Control Theory via short text messages to promote cycling and to decrease
car use. Results indicated that the first intervention conducted with OFO bikes was effective in
promoting cycling when two intervention groups were combined and compared to the control
group (p = .028). The second intervention conducted to decrease car use also lacked adequate
statistical power but approached significance (p = .080).

The interventions reported in this study have a number of strengths. First, a key strength is that
they provide an easily replicable intervention method for future studies. While the intervention
was not effective in reducing car use, it approached significance and Study 1 was significant,
and future studies could easily use other and/or new combinations of BCTs to promote active
travel. It would take only a couple of hours for a single interventionist to apply the same or a
similar intervention on a million participants that have access to a bike share scheme or use
scratch cards in their work or school area. This is important as the relatively small effect of the
current interventions could, nonetheless, have a large public health impact on a population level
(West, 2007). The interventions designed in the current study used a structured approach by
using three specific BCTs and conveyed them via short text messages, which can easily be
converted for promoting other health-related behaviours. Second, the focus on bike share
schemes as a means to promote cycling is a strength of Study 1. As mentioned before, cycling
is distinct from walking as a form of active travel because it requires more preparation, e.g.,
having a bicycle. The use of bike share schemes resolves this problem, as people can easily and
cheaply access dockless shared bikes. These bikes also remove the barrier of having a safe
storage space at destination points such as home, work, or school. As found in a recent meta-
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analysis, adding objects to the environment (making bicycles available, in this case) is a useful
method to promote cycling (Dogru et al., 2021). But, given that the shared bikes were added to
the environment for all the groups, this BCT was not different for intervention and control
groups. Third, objective measures of behaviour were used in both interventions. In Study 1,
smartphone apps kept the record of bicycle use automatically. In Study 2, scratch card use could
be tracked by simply counting the missing pieces, instead of recalling the scratch card use over
the intervention period. Objective measures of physical activity tend to be more reliable than
self-report measures (Dogru et al., 2021; Milton, Clemes, & Bull, 2013).

It should be noted that the current interventions could also be delivered through different
mediums such as social media, emails, and smartphone app notifications, in addition to SMS
messages. Because we targeted the shortest form of digital mediums (i.e., SMS) to convey the
BCTs, the messages were limited to 160 characters. Other digital mediums allow more
characters; for example, Twitter allows 280 characters and other mainstream social media
websites, smartphone app notifications, or email services do not have character limits. As a
result, the current messages could easily be incorporated into other digital interventions using
other modes of delivery. The wording of the text messages used is also quite simple and
straightforward. So, the current intervention is still easily replicable across countries and digital
mediums.

There are also a number of shortcomings of the studies reported in this chapter. First, the follow-
up periods for the intervention effect were relatively short, as baseline and follow-up data were
only collected one month apart. In addition, the follow-ups occurred only about 10 days after
the last text messages were sent. Future studies need to include longer follow-up periods.
Second, due to the circumstances beyond our control (i.e., OFO bikes were withdrawn from our
city before the end of our data collection, and the COVID-19 pandemic started during the data
collection of the second study and commuting trips stopped or decreased significantly), it was
not possible to recruit sufficient participants in each study to reach adequate statistical power.
Nonetheless, a significant result was found in Study 1, albeit when examining the effect of the
combined intervention groups, and a marginally significant effect was found in Study 2. Future
replication would benefit from recruiting larger samples. Third, due to the hardships in
participant recruitment, it was not possible to test the effect of receiving text messages
independent of BCTSs, which would require an extra experimental group and more participants.
Yet, it would be beneficial to test the unique effect of receiving messages to detect true
effectiveness of applying BCTs via short text messages. Lastly, the experimenter was not blind
to the condition, which could introduce biases. Experimenter effects are typically minimized
by hiding participant identities and condition membership from researchers (Holman, Head,
Lanfear, & Jennions, 2015; Schulz, Altman, & Moher, 2010). The current research sought to
minimize any experimenter effects through participants providing data on cycling behaviour
through Qualtrics and participants reporting objective information from their smartphone apps.
In addition, the data were handled according to certain rules explained above (e.g., outliers were
selected as cases with three or more standard deviations above or below the mean, and removed
regardless of their group membership).

The current research developed a digital intervention that can be easily and cheaply applied on
larger groups, yielding significant and marginally significant results albeit on relatively low
sample sizes. Three BCTs suggested by Control Theory (Carver, & Scheier, 1982; 2002) —i.e.,
behavioural goal-setting, action planning, and self-monitoring of behaviour — were conveyed
to participants in the intervention group by SMS messages. However, the findings of the two
studies might not be enough to support the idea that conveying these three BCTs via short text
messages was effective in promoting active travel in the short term. Given the small sample
sizes, this conclusion should be treated with some caution. Given the above limitations, it is
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clear that the effectiveness of the current interventions should be tested with longer intervention
and follow-up periods, as well as with larger sample sizes. However, the studies presented in
this study still represent a promising contribution to the growing literature of digital behaviour
change interventions (Thomas Craig et al., 2020; Hedin, Katzeff, Eriksson, & Pargman, 2019).
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Appendix 1

List of text messages that were sent in Study 1 to the participants in the intervention

groups

Prompt Goal-Setting (1.1)

1)

2)
3)

Setting realistic but challenging goals can help you to progress. So, set yourself the
goal to use an OFO bike tomorrow!

Set yourself the goal to use OFO bikes in the next two days.

How many times can you use OFO bikes over the next week? Set yourself a goal and
challenge yourself!

Prompt Goal-Operating (1.4)

1)

2)

3)

Make a plan detailing when and where you will use OFO bikes — e.g., next
Wednesday to get to work.

Make plans about when you could use OFO bikes, such as at particular times or for
particular journeys next week.

Make a plan to use OFO bikes this weekend.

Prompt Self-Monitoring (2.3)

1)

2)

3)

4)

5)
6)
7)

8)

9)

Studies show that keeping track of progress can help people to achieve their goals.
This is what the OFO app can do for you!

Monitoring your behaviour can help you to achieve your goals. Check your OFO app
to see how often or how far you cycle.

Look at the “My Trips” section of the OFO app to see how often you have used OFO
bikes.

Compare the number of times that you used OFO bikes this week with the number of
times that you used them last week. How are you doing?

Did you check your trip records today on the OFO app?
Use the OFO app to look at the distance that you have cycled this week.

Your OFO app can help you to keep track of progress and therefore help you to
achieve your goals.

Check your OFO app to see how often or how far you cycle. This information can help
you to achieve your goals.

See how often you have used OFO bikes by looking at the “My Trips™ section of the
OFO app.
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The schedule of the text messages sent

Times of All three constructs Self-monitoring only

messages

1% week

Tuesday, 9 Set yourself the goal to use Studies show that keeping track

am OFO bikes in the next two of progress can help people to
days. achieve their goals. This is what

the OFO app can do for you!

Thursday, 6 Setting realistic but Look at the “My Trips” section

pm challenging goals can help of the OFO app to see how often
you to progress. So, set you have used OFO bikes

yourself the goal to use an
OFO bike tomorrow!

Sunday, 5 How many times can you use Monitoring your behaviour can

pm OFO bikes over the next help you to achieve your goals.
week? Set yourself a goal and Check your OFO app to see how
challenge yourself! often or how far you cycle.

2" week

Tuesday, 6 Make a plan detailing when Did you check your trip records

pm and where you will use OFO today on the OFO app?

bikes — e.g., next Wednesday
to get to work

Friday, 4 pm Make a plan to use OFO Use the OFO app to look at the

bikes this weekend. distance that you have cycled
this week.

Sunday, 6 Make plans about when you Compare the number of times

pm could use OFO bikes, such as that you used OFO bikes this
at particular times or for week with the number of times
particular journeys next that you used them last week.
week. How are you doing?

3" week

Tuesday, 9 Studies show that keeping Your OFO app can help you to

am track of progress can help keep track of progress and
people to achieve their goals. therefore help you to achieve
This is what the OFO app can your goals.
do for you!

Wednesday, Look at the “My Trips” See how often you have used

11 am section of the OFO app to see OFO bikes by looking at the
how often you have used “My Trips” section of the OFO
OFO bikes app.

Saturday, 3 Monitoring your behaviour Check your OFO app to see how

pm can help you to achieve your often or how far you cycle. This
goals. Check your OFO app information can help you to
to see how often or how far achieve your goals.
you cycle.
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Appendix 2
List of text messages sent in Study 2 to deliver BCTs to decrease car use
Prompt Goal Setting

1) Set yourself the goal to cycle, walk, or use public transport instead of using your car to
get to University one day next week!

2) Setting realistic but challenging goals can help you to progress. So, set yourself the
goal to reduce the number of times you commute by car this week!

3) How many times can you skip using your car to commute to the university over the
next week? Set yourself a goal and challenge yourself!

Action Planning

4) Make plans about when you could not use your car to commute to the university next
week - such as a particular day next week.

5) Plan when and how you will commute to the university next week without using your
car — e.g. next Wednesday by catching the bus.

6) Make a plan detailing how to commute without your car next week, such as getting up
earlier to walk or looking up for times for public transport.

Prompt Self-Monitoring

7) Keep your old scratch cards to see how many times you have commuted to the
university by car.

8) Studies show that keeping track of progress can help people to achieve their goals.
You can use your scratch cards to keep track of your car use!

9) Monitoring your behaviour can help you to achieve your goals. Check your scratch
card book to see how many times you commuted by car this week.

Schedule of the Text Messages

Times of Three different BCTs in each week

messages

1 week

Monday, 9 Setting realistic but challenging goals can help you to progress. So, set

am yourself the goal to reduce the number of times you commute by car this
week.

Thursday, 6 Plan when and how you commute to the university next week without

pm using your car — e.g. next Wednesday by catching the bus.

Sunday, 5 pm | Studies show that keeping track of progress can help people to achieve
their goals. You can use your scratch cards to keep track of your car use!

2" week
Tuesday, 6 Set yourself the goal to cycle, walk, or use public transport instead of using
pm your car to get to University one day next week!

Friday, 4 pm | Make plans about when you could skip using your car to commute to the
university next week - such as at a particular time or day next week.
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Schedule of the Text Messages — continued.

Times of Three different BCTs in each week

messages

Sunday, 6 pm | Monitoring your behaviour can help you to achieve your goals. Check
your scratch card book to see how many times you commuted by car this
week.

3" week

Tuesday, 9 am

How many times can you skip using your car to commute to the
university over the next week? Set yourself a goal and challenge yourself!

Wednesday, 11
am

Make a plan detailing how to commute without your car next week, such
as getting up earlier to walk or looking up for times for public transport.

Saturday, 3 pm

Keep your old scratch cards to see how many times you have commuted
to the university by car.
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Abstract

There is a growing need for studies on the role of positive psychology concepts on driver behavior. The present study aimed to
investigate the associations between mindfulness and well-being with risky driver behaviors (i.e. errors, lapses, aggressive
violations, ordinary violations) as well as positive driver behavior. A total of 249 licensed drivers between the ages of 19-70
participated in the study (53.4 % women). The data were collected by using the Demographic Information Form, the Toronto
Mindfulness Scale, the Driver Behavior Questionnaire, and the Flourishing Scale. Hierarchical Regression Analyses were
carried out to examine the relationships between the variables. Results showed that well-being and mindfulness were positively
related to positive driver behaviors. Additionally, mindfulness was negatively related to errors, aggressive violations, and
ordinary violations in traffic settings. The present study is one of the first examples to examine the influence of positive
psychology constructs on positive and negative driver behaviors. The findings indicate the importance of the positive constructs
in traffic setting. Interventions focuses on mindfulness and well-being can increase positive driver behaviors and reduce
aberrant driver behaviors in order to increase road safety.

Keywords: mindfulness, well-being, driver behaviors, positive driver behaviors

Bilincli Farkindalik ve Iyilik Halinin Siiriicii Davramslariyla fliskisinin Incelenmesi
Oz

Pozitif psikoloji kavramlarinin siiriicli davraniglari izerindeki roliine iligkin ¢alismalara gittikge artan bir ihtiyag duyulmaktadir.
Bu ¢aligma, bilingli farkindalik ve iyilik hali ile riskli siiriicti davranislari (hatalar, ihmaller, saldirgan ihlaller ve siradan ihlaller)
ve pozitif siirlicii davraniglart arasindaki iligkileri arastirmay1 amaglamistir. Aragtirmaya 19-70 yaslari arasinda toplam 249
ehliyetli siiriicli katilmistir (%53,4 kadm). Veriler, Demografik Bilgi Formu, Toronto Bilgece Farkindahk Olcegi, Siiriicii
Davraniglar1 Anketi ve Iyilik Hali Olgegi kullamlarak toplanmistir. Degiskenler arasmdaki iliskileri incelemek icin Hiyerarsik
Regresyon Analizleri yapilmistir. Sonuglar, iyilik hali ve bilingli farkindaligin pozitif siiriicii davranislariyla pozitif yonde
iliskili oldugunu gostermistir. Ek olarak, bilingli farkindalik, trafik ortamlarindaki hatalar, agresif ihlaller ve siradan ihlallerle
negatif yonde iliskili olarak bulunmustur. Bu ¢alisma, pozitif psikoloji kavramlarinin pozitif ve negatif siiriicii davraniglar
tizerindeki roliinii inceleyen ilk 6rneklerden biridir. Bulgular, bu pozitif kavramlarin trafik ortaminda 6nemini gostermektedir.
Buna gore bilingli farkindalik ve iyilik haline odaklanan miidahaleler, yol giivenligini artirmak i¢in olumlu siiriicii
davraniglarimi artirabilir ve riskli siiriicli davranislarini azaltabilir.
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Investigating the Associations of Mindfulness and Well-being with Driver Behaviors

The World Health Organization’s (WHO, 2018) data indicates that 1.35 million deaths have
occurred as a result of traffic accidents all over the world. Also, the Turkish Statistical Institute
(TurkSTAT, 2019) reported that 1,168,144 traffic accidents were recorded in 2019 and these
resulted in 5483 deaths and 283,034 injuries. The causes of road traffic accidents involve three
main categories - environment, vehicle/equipment, and the human factor, among which the
human factor is the main or the auxiliary cause in almost 90 % of fatal traffic accidents (Lewin,
1982; Rumar, 1982). Therefore, attempts to understand and predict the human factor in the
driving context have the potential to contribute to addressing this serious public health issue.
The current study aims to examine mindfulness and well-being as antecedents of positive and
aberrant driver behaviors. To the authors' knowledge, this study constitutes one of the first
attempts in the literature to investigate the associations of mindfulness with aberrant driver
behaviors operationalized by Reason, Manstead, Stradling, Baxter, and Campbell (1990) as
human error framework. Most studies examining mindfulness in the driving context have been
carried out in Western countries and cultures (e.g., Bird, 2018; Murakami et al., 2015). In
addition, the current study is the first attempt in the literature to examine the associations
between mindfulness and positive driver behaviors.

Driver behavior is defined as the typical behavior that a driver exhibits while driving
(Oppenheim & Shinar, 2011) and is also referred to as “driving style” (Elander, West, & French,
1993). It reflects the preferences of individuals about how to drive and it is associated with
involvements in road traffic crashes (Elander et al., 1993). It includes several variables such as
speed selection and tendencies to make traffic rule violations (Evans, 1996). The Driver
Behavior Questionnaire (DBQ) by Reason and colleagues (1990) is a widely accepted and
commonly used scale to measure driver behaviors. The original scale is based on Reason’s
(1990) human error classification and aims to measure negative driver behaviors in three
categories; errors, lapses, and violations. Based on this classification, intentional and
unintentional aberrant driver behaviors should be differentiated since these are enacted as the
output of different processes. Intentional aberrant driver behaviors are violations and are mostly
related to attitudes and motivational processes (Elander et al., 1993). Violations are further
classified as aggressive and ordinary violations; the former involving an interpersonal
aggression component while the latter does not. On the other hand, unintentional aberrant driver
behaviors are mostly related to cognitive processes and further divided into errors and lapses.
Errors are defined as unintentional behaviors displayed while driving and might have serious
consequences, whereas lapses take place due to memory and attentional deficits that would not
lead to consequences as serious as that of errors. Reason and colleagues (1990) have stated that
errors, violations, and lapses are significantly correlated with each other.

Ozkan and Lajunen (2005) developed the Positive Driver Behavior Scale as an additional
subscale to the DBQ. They defined positive driver behaviors as the behaviors displayed in the
driving context for the benefit of the traffic environment and other road users. These include
being kind, giving in the right of way, and helping others that share the immediate traffic
environment. These behaviors do not necessarily take into account the formal traffic rules and
regulations or safety principles. Ozkan and Lajunen (2005) give the example of a driver
crossing the barrier line to avoid a puddle that may splash water on pedestrians, which, in the
worst-case scenario, might lead to a small accident. These types of behaviors with good
intentions are enacted during everyday driving and should be considered in studies attempting
to delineate the important construct of driver behavior. Therefore, in the present study, positive
driver behaviors were examined as the criterion variable of interest, along with negative driver
behaviors.
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1.1. Mindfulness, Well-being, and Driving

The concept of mindfulness is derived from the Buddhist tradition and involves the wholeness
of mind and body, and the conscious awareness of the person by attending to an internal or
external stimulus such as breathing, body posture, surrounding voices, thoughts, and emotions
at a given moment (Hill & Updegraff, 2012; Kabat-Zinn, 2003; Panek, Bayer, Dal Cin, &
Campbell, 2015). Mindfulness is defined as “sustained nonreactive attention to one’s ongoing
mental contents and processes (physical sensations, perceptions, affective states, thoughts, and
imagery)” (Samuelson, Carmody, Kabat-Zinn, & Bratt, 2007, p.255), and formal training in
mindfulness meditation is traditionally used to cultivate it (Samuelson et al., 2007).
Mindfulness is related to one’s capacity for attention and attentional performance (Moore &
Malinowski, 2009) along with psychological well-being (Carmody & Baer, 2008), and emotion
regulation, specifically in terms of handling difficult emotions (e.g., anxiety, frustration,
worries), emotional reactions (e.g., hostility, aggressiveness) (Baer, 2011) as well as managing
negative thoughts (e.g., rumination), judgments, negative schemas towards internal and external
stimulus in daily activities (Borders, Earleywine, & Jajodia, 2010; Hill & Updegraff, 2012;
Peters et al., 2015).

Mindfulness affects our daily lives and one of these contexts is driving (Valero-Mora et al.,
2015). Mindfulness has the potential to play a critical role in driving behavior because of the
differences in drivers’ levels of mindfulness skills as a result of differences between individuals
concerning attentional capacity and conscious awareness of internal and external distractions
(Murphy & Matvienko-Sikar, 2019; Nilsson 2020). Drivers’ mindfulness levels are negatively
correlated with aberrant driving behaviors, such as lapses and errors while driving (Koppel et
al., 2018), and engagement of distracting activities such as mobile phone use, social media
access, eating, drinking, and other external distractions (Qu, Ge, Zhang, Zhao, & Zhang, 2015;
Young et al., 2019). One of the most dangerous and common distractions while driving is
texting and drivers’ levels of mindfulness are negatively associated with texting while driving
(Bird, 2018; Feldman, Greeson, Renna, & Robbins-Monteith, 2011; Moore & Brown, 2019;
Salazar & Khandelwal, 2021) and low-level mindful drivers use texting as a means of emotion-
regulation or self-regulation while driving (Feldman et al., 2011; Moore & Brown, 2019).

Studies indicated that mindfulness interventions decrease drivers’ intense and frequent anger in
traffic settings; and as a result of this, improves safety and performance while driving (Borders
et al., 2010; Heppner et al., 2008; Koppel et al. 2018; Wright, Day, & Howells, 2009; Valero-
Mora et al.,, 2015). Correlational studies also indicated a positive relationship between
mindfulness and positive and safe driving behaviors, which are mediated through self-control,
happiness, emotion regulation, and psychological well-being (Bird, 2018; Bowen & Smith,
2019). In other words, mindfulness is positively associated with these variables, which in turn
positively affects safe driving. Although the mechanisms through which mindfulness affects
driving-related outcomes may not be clear or there might be a number of such mechanisms, still
one can say that mindfulness seems to have positive influences on safe driving by reducing
risky driving behaviors. In the present study, the associations between mindfulness, negative
and positive driver behaviors are examined. In light of the previous findings presented above,
a positive relationship between mindfulness and positive driver behaviors, and a negative
relationship between mindfulness and negative driver behaviors (i.e., aggressive violations,
ordinary violations, errors, lapses) are generally expected. Aggressive and ordinary violations
are risky behaviors enacted intentionally and therefore it would be reasonable to expect that
drivers with high levels of mindfulness would display these kinds of behaviors less frequently.
Besides, errors and lapses are unintentional negative behaviors that have attentional and
cognitive antecedents, and therefore mindfulness should be negatively associated with them
due to its very own quality of having enhanced attention and awareness.
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Studies showed that the state of awareness brought by mindfulness is related to well-being
(Foster & Chow, 2020). In detail, studies showed that mindfulness has an important role in
well-being by promoting self-endorsed behavioral regulation, and preventing automatic
thoughts, habits, and unhealthy behavioral patterns (Ryan & Deci, 2000). Several approaches
in psychology support the link between mindfulness and well-being Based on self-
determination theory (Deci & Ryan, 1980), mindfulness may have a role in well-being through
self-regulated activity. In other words, the awareness triggered by mindfulness can help regulate
behaviors related to one’s basic needs (Hodgins & Knee, 2002; Ryan & Deci, 2000).
Baumeister, Heatherton, and Tice (1994) highlighted the importance of conscious attention and
they suggested that it is positively related to the cognitive, emotional and behavioral aspects of
well-being.

The definition of well-being includes the ability of control difficult events and negative
emotions occur in daily life (Huppert, 2009) and mindful state of mind provides people to see
unpleasant experiences with greater awareness of thoughts and feelings and has negative impact
on perceived stress (Huynh & Torquati, 2019). A high level of happiness and life satisfaction
related to one’s well-being can protect drivers from risky situations in traffic setting (Isler &
Newland, 2017). Thus, in the present study well-being was considered as another potential
antecedent of driver behaviors.

Well-being is defined as the experience of health, happiness, and prosperity (Davis, 2019).
Some social scientists have defined well-being as an assessment of individuals’ lives in positive
terms and have also referred to it as life satisfaction (Diener, 1984). Well-being can also be
defined as the ability to control difficult events and negative emotions that occur in daily life
(Huppert, 2009). It is also defined by the lack of psychological dysfunction and not suffering
from psychological symptoms such as depression or anxiety (Ryff & Singer, 1996). On the
other hand; Lomas, Medina, Ivtzan, Rupprecht, and Eiroa-Orosa (2018) noted that in some
areas of psychology, people have argued that well-being is not only associated with the absence
of symptoms such as anxiety, depression but also with life satisfaction (Diener et al., 1985) or
“flourishing,” (Keyes, 2002) which refers to living within the ideal range of human functioning
(Fredrickson & Losada, 2005). Many factors can affect one’s well-being, such as self-esteem
(Padhy, Rana, & Mishra, 2011), personality traits like extraversion, neuroticism (Gale et al.,
2013), sensation-seeking (Ravert et al., 2013), and being resilient to stress (Caspi et al., 2003).
Anger is one of the major issues associated with well-being (Painuly, Sharan, & Mattoo, 2005).
In relation to this, well-being is essential for understanding the underlying reasons why drivers
drive aggressively (Deffenbacher, Stephens, & Sullman, 2016). According to Gulliver and
Begg’s (2007) study, higher levels of well-being and aggression can predict an individual’s
driving speed, where this could reach more than 120 km/h on an open road. Examining data
from 37 countries, Kirkcaldy and Furnham (2000) found that well-being has a significant
negative correlation with the occurrence of accidents, as well as deaths incurred through driving
accidents. Additionally, environmental conditions such as noise can cause stress on drivers and
this is associated with their well-being, which in turn is associated with driver behavior
(Babisch, Fromme, Beyer, & Ising, 2001; Brink, 2011). Furthermore, road conditions (Parsons,
Tassinary, Ulrich, Hebl, & Grossman-Alexander, 1998) and traffic systems, such as noise, (Gee
& Takeuchi, 2004) have also been associated with the driver’s level of stress and well-being
(Silla & Gamero, 2018). Some studies have shown that mindfulness had reduced stress (Speca,
Carlson, Goddey, & Angen, 2000) which is one of the factors associated with well-being.
Mindfulness can also improve driving in terms of a self-regulation exercise (Shapiro, Carlson,
Astin, & Freedman, 2006). At this point, well-being and mindfulness can be evaluated as critical
factors that influence driver behavior. Therefore, in the current study, it is expected that well-
being would relate positively to positive driver behaviors and negatively to aberrant driver
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behaviors. Although they are strongly related, the investigated concepts refer to different
constructs. Thus, it is believed that they should be evaluated separately. Lastly, as an
exploratory analysis, the mediating role of well-being in the relationship between mindfulness
and driver behaviors was tested.

2. Method
2.1. Participants

A total of 249 individuals (53.4 % women) with valid and official driver’s licenses have
participated in the study. The age of the participants ranged between 19 and 70 with a mean of
38.56 (SD = 13.49). Participants indicated having driven 380,356 km on average (SD =
1,802,819) after obtaining their driver’s licenses.

2.2. Instruments
2.2.1. Demographic Information Form.

The participants were asked to report their age, gender, and total mileage in this section.
2.2.2. Toronto Mindfulness Scale.

This 13-item scale was developed by Lau et al. (2006) and the adaptation study of the scale to
the Turkish language was carried out by Sahin and Yenigeri (2015). Although the original scale
was developed to measure state mindfulness, the Turkish version of the questionnaire followed
the same approach with Davis, Lau, and Cairns (2009) which suggests that the questionnaire
can be used to measure dispositional aspects of Mindfulness with minor semantic changes of
items (see Sahin & Yenigeri, 2015). The scale consists of two subscales, namely “decentering”
and “curiosity”. The Decentering subscale is composed of seven items and measures the extent
to which individuals can achieve a shift from personally identifying with their thoughts and
feelings to an experience where these can be identified in a broader field of awareness (Ireland,
Day, & Clough, 2018). Curiosity subscale includes six items and measures the degree of
presence of an attitude involving a willingness to learn more about one’s own experiences
(Ireland et al., 2018). The internal consistency reliability coefficients (Cronbach’s Alpha) in the
present study are .55 and .78 for the decentering and curiosity subscales respectively. The items
required responding on a five-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree) and higher scores indicated higher levels of decentering and curiosity
dimensions of the mindfulness construct.

2.2.3. Driver Behavior Questionnaire.

The 28-item scale was developed by Reason et al. (1990) and adapted to the Turkish language
by Siimer, Lajunen, and Ozkan (2002), and Siimer and Ozkan (2002). The scale measures the
frequency of aberrant driver behaviors in four different categories, which are errors, lapses,
ordinary violations, and aggressive violations. Later on, Ozkan and Lajunen (2005) developed
the 14-item Positive Driver Behavior Scale as an addition to DBQ. This latest scale consisted
of 42 items that required responding on a six-point frequency scale (1= never; 6= always) and
higher scores indicated a higher frequency of the given behavior. In the present study, The
Cronbach’s Alpha coefficients for the 8-item errors subscale was found to be .61; for the 8-item
lapses subscale was .68; for the 9-item ordinary violations subscale was .69; for the 3-item
aggressive violations subscale was .68; and that for the positive behaviors subscale was .65. In
addition, the Cronbach’s alpha coefficient for the whole scale was found to be .74.
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2.2.4. Flourishing Scale.

The 8-item self-report measure of general well-being was developed by Diener et al. (2009)
and translated to the Turkish language by Fidan and Usta (2013). The questionnaire has a single
factor structure. The items required responding on a seven-point Likert scale (1= strongly
disagree; 7= strongly agree) and higher scores indicated higher levels of well-being reported by
the participants. The scale yielded a Cronbach’s Alpha coefficient of .88 in the current study.

2.3. Procedure

After obtaining the approval of the ethical committee of Baskent University (Ankara, Turkey,
Approval number: 17162298.600-371), the online questionnaire package was distributed by
using the convenience sampling approach. The online survey started with an informed consent
form and there was a debriefing section at the end. Participants who were active drivers and
drove their own vehicle at least 1000 km per year filled out the questionnaire. Data were
collected using QUALTRICS online software over a 4-week period.

3. Results
3.1. Correlations between the Study Variables

Firstly, the correlations between the demographic variables and the study variables were
examined. Age yielded a significant positive correlation with decentering, a significant negative
correlation with lapses, ordinary violations and aggressive violations. Gender (being male,
since gender was coded as 1 = female, 2 = male) was significantly negatively related to well-
being and lapses. Finally, total mileage did not show any significant relationships with the study
variables.

Second, the correlations between mindfulness dimensions and well-being were examined and
only the curiosity dimension of mindfulness yielded a significant and positive correlation with
well-being.

Third, the associations between the mindfulness dimensions and driver behaviors were
examined. While decentering was not correlated with any of the driver behavior dimensions
significantly, curiosity was significantly negatively correlated with errors, ordinary violations,
aggressive violations, and also demonstrated a significant positive correlation with positive
driver behaviors.

Finally, the correlations between well-being and driver behaviors were observed. Well-being
was found to have a significant negative association with errors, and a significant negative
association with positive driver behaviors. Correlation coefficients were presented in Table 1.

3.2. Hierarchical Regression Analyses

A series of hierarchical multiple regression analyses were conducted to examine the
associations between decentering and curiosity dimensions of mindfulness with each driver
behavior factor by controlling the effects of age, gender, and total mileage in the association.
Therefore, in all these analyses, age, gender, and total mileage variables were entered in the
first step, and decentering and curiosity variables were entered in the second step of the analysis
in order to control for possible confounding effects of these demographic variables in the
associations. Due to the strong link between mindfulness and well-being, the analyses were
conducted separately to avoid a multicollinearity problem in the investigated variables. The
results have been presented in Table 2.
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Table 1. Correlations between the Study Variables

1 2 3 4 5 6 7 8 9 10 11

1 Errors 1.00
2 Lapses 60 1.00
3 Ordinary Violations 497 50" 1.00
4 Aggressive Violations 207 22" 46 1.00
5 Positive Driver Behaviors -16" -12 -13" .01  1.00
6 Decentering -04 -04 -09 -03 .05 100
7  Curiosity -19™ -08 -14" -16° 23" 417 1.00
8  Well-being -17" -04 -06 -01 13" .10 .24™ 1.00
Age -08 -19™ -25™ -28" 08 .15° .04 .00 1.00
10 Gender .03 -15" .08 .02 .03 -06 -09 -15° .29 1.00
11 Total Mileage 04 -07 07 -07 .09 11 12 .04 19" 53" 1.00

Note: * Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-
tailed). Gender variable was coded as 1= women, 2=men. The correlations between gender and continuous
variables of the study show in this Table are Spearman’s rho coefficients.

In the analysis with errors as the outcome variable, the demographic variables entered in the
first step did not explain a significant portion of the variance in the errors (R? = .012, ns), while
the model in the second step that included decentering and curiosity explained a significant
amount of variance (R%change= .040, p = .010). In this step, curiosity yielded a significant
negative association with errors (5 = -.221, p = .003) while decentering was not significantly
associated with the errors.

In the second analysis, with lapses as the outcome variable, the amount of variance explained
by the demographic variables entered in the first step was found to be significant (R?>= .053, p
=.008), whereas that of the mindfulness dimensions entered in the second step was not (R%change
= .007, ns). Consequently, mindfulness dimensions were not significantly associated with
lapses.

Third, the analysis was carried out by using ordinary violations as the outcome variable. Again,
variables in the first step explained a significant amount of variance in ordinary violations (R*=
.097, p < .001), whereas variables in the second step did not (RZ%hange = .017, ns). However,
curiosity yielded a marginally significant negative association with ordinary violations (f = -
136, p = .054).

The fourth analysis was conducted by using aggressive violations as the outcome variable. In
this analysis, the variance in aggressive violations that have been explained by the variables
entered in both the first step (R?=.090, p <.001) and in the second step (R%change=.026, p = .044).
were significant. Among the mindfulness dimensions, curiosity was significantly negatively
related to aggressive violations (5 = -.174, p = .014).

Finally, while the demographic variables in the first step did not explain a significant amount
of variance in positive driver behaviors (R?= .013, ns), in the analysis with positive driver
behaviors as the outcome variable, mindfulness dimensions that were entered in the second step
did (R%hange= .052, p = .003). Again, only the curiosity dimension yielded a significant and
positive association with positive driver behaviors (5 =.249, p = .001).
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Then, another series of hierarchical regression analyses were carried out to investigate the
relationship between well-being and each of the driver behavior dimensions, after controlling
for the effects of age, gender, and total mileage. Again, in all these analyses, age, gender, and
total mileage variables were entered in the first step, and well-being was entered in the second
step. Well-being showed a significant negative association with errors (# = -.164, p = .016) and
a significant positive association with positive driver behaviors (f = .135, p = .047) after
controlling for age, gender and mileage. The remaining analyses (with lapses, ordinary
violations, and aggressive violations as the outcome variable) did not yield a significant
association.

Finally, the mediating role of well-being in the relationship between mindfulness and driver
behaviors was examined via mediated regression analysis. The results did not yield any
significant indirect effect in any of the analyses carried out when using errors, lapses, ordinary
violations, aggressive violations, and positive driver behaviors as the outcome variables.

4. Discussion

Although there is a body of research conducted on aberrant behaviors in traffic settings, studies
on the role of positive constructs are relatively rare. The present study is one of the first
examples to examine the influence of positive psychology constructs on driver behaviors.
Moreover, the small number of studies that have been conducted in this area (e.g. Kita & Luria,
2020; Murphy & Matvienko-Sikar, 2019; Nilsson 2020) investigate only the effect of positive
constructs on aberrant driver behaviors, but not on positive driver behaviors.

In the current study, hierarchical regression analyses were conducted to examine the
associations between mindfulness and well-being with positive and negative driver behaviors,
after the related demographic variables were controlled. In the first set of analyses, the
associations of mindfulness and well-being with errors were examined. As a result, a significant
negative relationship was found between curiosity dimension of mindfulness and errors.
Accordingly, a higher curiosity level of the drivers is related to a lower level of errors. This
finding is consistent with that of Koppel and colleagues (2018), who studied the relationship
between self-reported aberrant driving behaviors and mindfulness. Both studies found that as
drivers’ mindfulness (curiosity dimension) levels increase, their tendency to make errors
decreases. A possible explanation for this might be that errors could have destructive and
negative cognitive as well as attentional antecedents. To this extent, mindfulness might be
negatively related to errors because it helps increase attentional capacity (Jensen, Vangkilde,
Frokjaer, & Hasselbalch, 2012) and the attention switching performance of individuals
(Chambers, Lo, & Allen, 2008). Therefore, drivers with a high level of curiosity might have
fewer tendencies to make errors in the traffic setting by increasing the cognitive flexibility of
drivers’ actions.

In addition, a negative relationship between well-being and errors was found. Kirkcaldy and
Furnham (2000) pointed out that drivers’ well-being is negatively related with the occurrence
of accidents. Consistently, Isler and Newland (2017) stated that well-being, alongside life
satisfaction, is positively related to safe driving practices in young adults. Thus, present findings
are consistent with the expectations.

In the second set of hierarchical regression analyses with lapses as the dependent variable, no
significant relationship was found between mindfulness and lapses, as well as well-being and
lapses. As stated above, lapses include inattention and forgetfulness failures (Parker, Reason,
Manstead, & Stradling, 1995). Accordingly, it can be interpreted that mindfulness and well-
being does not primarily affect attention and memory in terms of driver behaviors. Still, the
non-significant associations of both constructs with lapses leave a question mark for future
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studies. In addition, the insignificant correlations may be due to the nature and the measurement
of lapses. As it was stated above, lapses are related to inattention and forgetfulness failures
(Parker et al., 1995). Thus, the nature of lapses may not allow recognizing and reporting such
errors.

With regard to the relationship between mindfulness and ordinary violations, the curiosity
dimension of mindfulness yielded a significant negative relationship with ordinary violations.
As previously mentioned, while the aggressive violation includes the interpersonal aggression
component, ordinary violations do not (Cheng, Liu, & Tilliani, 2015; Elander et al., 1993).
Ordinary violations in traffic settings can be characterized as exceeding the speed limit,
overtaking vehicles, driving very close to the vehicle ahead (Ozkan, Lajunen, & Summala,
2006) or crossing red lights (Rowe, Roman, McKenna, Barker, & Poulter, 2015). Reason and
his colleagues (1990) emphasized that drivers who rate themselves as “skillful drivers” tend to
show more ordinary violations in traffic settings. These drivers evaluate a skillful driver as
someone “who can bend the rules” and they tend to show riskier behaviors in traffic settings.
In addition, Young et al. (2019) stated that aggression and anger in the traffic setting are related
to drivers’ evaluation of the driving situation and other drivers’ behaviors. They found that a
mindful state of consciousness is related to a lower level of anger and violations in traffic
settings because there is a focus on the present moment without reactions or judgments rather
than drivers focusing on negative past experiences or schemas that the person may have.
Therefore, it can be evaluated that a drivers’ higher mindful state can provide a lower level of
anger and fewer behaviors that include ordinary violations in terms of focusing on the present
moment rather than focusing on schemas and past experiences related to “skillful driver”
schemas.

In the next analysis with aggressive violations as the dependent variable, it was found that there
is a significant negative relationship between curiosity dimension of mindfulness and
aggressive violations. This finding is parallel with Koppel and colleagues’ study (2018) on
drivers’ levels of mindfulness, where a significant relationship between curiosity and acts of
violations in the traffic setting was found. This result may be explained by utilities of
mindfulness in the curiosity dimension because negative and destructive feelings arise from our
automatic, distorted, unrealistic, pop-up style thoughts and continuous ruminations; while the
mindful state of mind counteracts the automatic, intriguing thoughts and their effect on
impulsive behaviors (Bargh & Chartrand, 1999) since it helps being consciously aware of
thoughts and sensitively observing them as they are by purely accepting them (Killingsworth
& Gilbert, 2010). To this extent, drivers who have a high level of curiosity have a lower
tendency to act with aggressive violations in the traffic setting.

On the other hand, well-being was not significantly related to ordinary and aggressive
violations. Well-being has several components such as the physical, emotional, psychological,
or social (National Centers for Disease Control and Prevention, 2018). The non-significant
relationship in the present study may be related to the single factor scale that was used in the
present study. In future studies, it can be suggested to measure well-being with a
multidimensional scale to investigate its relationship with driver behaviors.

Lastly, a significant positive relationship was found between curiosity dimension of
mindfulness and positive driver behaviors. This finding is consistent with the finding where
curiosity has been seen as a protective factor against risky behaviors, errors, violations, anxiety,
and negative thoughts while driving (Murphy, & Matvienko-Sikar, 2019). Increased
mindfulness levels can contribute to increased levels of safe driving (Bird, 2018; Koppel et al.,
2019). Considering the definition of curiosity as being open to experiences (Lau et al., 2006)
and focusing on experiences at the moment (Bishop et al., 2004; Kabat-Zinn, 2003), drivers
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may also regulate themselves when they are curiously approaching and are noticing their
experiences in traffic. Mindfulness is similar to driving in terms of self-regulation (Shapiro,
Carlson, Astin, & Freedman, 2006). which is one of its important functions (Khoury et al.,
2017). In this way, drivers may quickly detect and regulate negative situations while driving.
Therefore, drivers with high curiosity levels may exhibit positive driver behaviors by managing
negative situations at a given moment.

There is also a significant positive relationship between well-being and positive driver
behaviors. This finding is consistent with expectations, as well as the findings in the relevant
literature suggesting that well-being is associated with positive driver behaviors, such as paying
attention to the rules, regulating hostile behaviors, and making few violations (Bowen & Smith,
2019). Also, well-being plays an important role in regulating individuals’ negative emotions
and difficult situations (Huppert, 2009). Based on this, drivers with high levels of well-being
may regulate the stressful environment in traffic and, by this way, not reflect on their own
negative emotions. The link between well-being and positive driver behaviors can be mediated
by the presence of the psychological symptoms (Ryff & Singer, 1996), resilience to stress
(Satici, 2016), and anger (Painuly et al., 2005). Present findings support the idea suggested by
Ozkan (2006), that positive driver behaviors have a different psychological background than
aberrant driver behaviors.

No significant relationships between the decentering dimension of mindfulness and driver
behaviors were found. A possible explanation for this might be that the decentering subscale
focuses purely on observing, watching, and being aware of feelings and thoughts without over-
identifying and personal identification (Ireland et al., 2018). However, the curiosity subscale
includes attending to and catching thoughts, feelings, and sensations with curiosity and
openness in the course of action (Ireland et al., 2018). Driver behaviors possibly require a high
level of cognitive processes and abilities, such as paying enough attention, perceiving and being
aware of the stimulus such as rules, vehicles, pedestrians, signals, and actions with coordination
and accommaodation (Miller, Taylor-Piliae, & Insel, 2016). It also requires attending to thoughts
and feelings and their regulations, and actively being aware of negative thoughts and feelings
to release impulsive and destructive tendencies and violations (Bird, 2018). In that case,
decentering and curiosity components might work interactively; however, the curiosity
component fairly outweighs decentering in traffic settings. Besides, the driver might need to be
open and curious enough to act on safe and positive driver behaviors and this also might explain
the reasons why no significant relationship between the decentering dimension of mindfulness
and positive driver behaviors has been found.

The present study has some theoretical and practical implications. First of all, this study is one
of the first attempts in the literature to examine the role of mindfulness and well-being in
predicting driver behaviors. To the best of the authors’ knowledge, the present study is also the
first one to investigate the role of mindfulness and well-being on positive driver behaviors.
Thus, it can be stated that present study has a significant contribution to the related literature.
Considering present findings, curiosity, but not decentering, dimension of mindfulness was
found as a significant predictor of driver behaviors. Additionally, well-being is found to be
associated with a decrease in errors and an increase in positive driver behaviors. Although well-
being does not contribute to explaining violations, improving positive driver behaviors can be
a way to improve road safety. Thus, interventions that focus on the aforementioned positive
psychology constructs can be considered as characteristics to work on within the field. In light
of this, there are examples of mindfulness interventions on driver performance (Kass et al.,
2011) and distracted driving (Feldman et al., 2011).
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There are some limitations to the study. Initially, self-report measures were used. Although self-
report measures frequently used and statistically proven to be fairly valid instruments in the
literature, it always has the possibility of tending social desirable responding (Sullman &
Taylor, 2010). Second, the Cronbach’s alpha internal consistency value for the decentering
subscale is relatively low. Although the alpha value is a function of the number of items in a
scale and the aforementioned subscale revealed a similar alpha value in other studies as well
(Yu, Rodriguez, Deng, Xiao, & Liu, 2021). This point should be considered while generalizing
the present findings. In the present study, since the data was obtained cross-sectionally and
there was no manipulation of the independent variables, no cause and effect relationship might
be derived with regard to the associations of mindfulness and well-being with driver behaviors.
As discussed above, the relationship between mindfulness and driving behaviors might be
mediated by various factors, such as attentional abilities (Chambers et al., 2008; Jensen et al.,
2012), working memory performance (Jensen, et al., 2012), problem-solving strategies
(Mrazek, Franklin, Phillips, Baird, & Schooler, 2013) and emotional capacity (Brown & Ryan,
2003; Brown, Ryan, & Creswell, 2007). Drivers’ physical and psychological sensibility to
traffic-related external factors such as noise, road conditions, and the traffic system could have
been included to reach more comprehensive findings. Driver-related factors such as physical
well-being, personality characteristics, and quality of life could also be considered in future
studies on this association.

Ethics Committee Approval Statement

Ethics committee approval of the present study was obtained from Baskent University (Ankara,
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Uskiidar’da Meydana Gelen Trafik Kazalarimin Cografi Bilgi Sistemleri
Yardimiyla Analizi

Ahmet Emrah Siyavus'”

1 Cografya Boliimii, Marmara Universitesi, Istanbul, Tiirkiye
Oz

Yasayan bir organizmaya benzeyen schirlerin adeta hayat damarlar1 olan yollar, ara¢ ve yayalarin ulasimina hizmet eden
mekansal sistemlerdir. Ulagimin 6nemli bir fonksiyonu olan yollar durumu trafik kazalarina sebebiyet verebilmektedir. Bu
bakimdan trafik kazalarini en aza indirebilmek igin ¢evresel faktorlerin etkisi ve kazalarin meydana geldigi noktalarin tespiti
iyi bir sekilde analiz edilmelidir. Zira trafik kazalarindan dolay1 diinyada bir yilda yaklasik 50 milyon kisi yaralanmakta, 1,3
milyon kigi hayatin1 kaybetmektedir. Bu baglamda son yillarda meydana gelen trafik kazalarini en aza indirebilmek i¢in gesitli
¢aligmalar yapilmaktadir. Bunlardan biri de Cografi Bilgi Sistemleri (CBS) yardimryla yapilan analizlerdir. CBS ile konumsal
veriler kayda alinarak kazalarin siklikla meydana geldigi kara noktalar belirlenmekte, ¢cevresel faktorler ve kazaya kariganlarin
potansiyel durumlar: analiz edilebilmektedir. Bu calismada Uskiidar ilgesinde meydana gelen trafik kazalari ele alinmus,
Istanbul Trafik Denetleme Sube Miidiirliigii’nden temin edilen trafik kaza tespit tutaklar1 ve kazaya sebebiyet veren cevresel
faktorler degerlendirilmigtir. Bu kapsamda 2016-2020 yillar1 arasinda kazalarin siklikla meydana geldigi noktalar, ArcGIS 10.8
programu ile haritalandirilmis, yol yiizeyleri ve kazaya karigan siiriiclilerin egitim durumlart yorumlanarak kaza riski yiiksek
bolgeler ve bunlarin sebepleri tespit edilmeye ¢alisilmistir. Kazalarin 6nemli bir kismu siirticiilerin dikkatsizligine ve kavsaklara
bagli olarak 15 Temmuz Sehitler Kopriisii girisi, Altunizade Kavsagi ve Pasa Liman1 Caddesi’nde meydana geldigi tespit
edilmigtir.

Anahtar Kelimeler: Istanbul, Uskiidar, trafik kazalar1, kaza analizi

Analysis of Traffic Accidents in Uskiidar by Using Geographic Information Systems
Abstract

The roads, which are the lifebloods of cities that resemble a living organism, are spatial systems that serve the transportation
of vehicles and pedestrians. The condition of the roads, which is an essential function of transportation, can cause traffic
accidents. In this respect, to minimize traffic accidents, the effect of environmental factors and the determination of the points
where the accidents occur should be analyzed well. Because, due to traffic accidents, approximately 50 million people are
injured, and 1.3 million people die in a year in the world. In this respect, various studies have been carried out to minimize
traffic accidents in recent years. One of them is the analysis made with the help of Geographic Information Systems (GIS). By
recording spatial data with GIS, black spots where accidents occur frequently are determined, environmental factors and
potential situations of those involved in the accident can be analyzed. In this study, the traffic accidents that occurred in Uskiidar
district were discussed, the traffic accident reports obtained from the Istanbul Traffic Inspection Branch Office, and the
environmental factors causing the accident were evaluated. In this context, the black spots where accidents frequently occurred
between the years 2016-2020 were mapped with the ArcGIS 10.8 program, road surfaces, the education levels of the drivers
involved in the accident were interpreted, and the areas with high accident risk and their causes were tried to be determined. It
has been determined that a significant part of the accidents occur at 15 July Martyrs Bridge entrance, Altunizade Junction and
Pasha Limani Street due to the carelessness of the drivers and the intersections.

Keywords: istanbul, Uskiidar, traffic accidents, accident analysis
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Uskiidar’da Meydana Gelen Trafik Kazalarinin Cografi Bilgi Sistemleri Yardimyla
Analizi

Insanlarin ve onlarn iirettikleri mal ve hizmetlerin bir bolgeden baska bir bolgeye tasinmasi
anlamina gelen ulasim faaliyeti, tarihin her doneminde vazgecilmez bir ugras olmustur (Bakirci,
2018). Ulasim aglarin iyi organize edilmesiyle birlikte toplumlarin kalkinma hizi ve refah
seviyesi artmistir. Bir mekan dahilinde gelisen ulasim sistemleri iklim, topografya, bitki Ortiisii
gibi fiziki cografya faktorlerinden etkilenmektedir. Bunun yaninda beseri cografya unsurlari
olan politik, ekonomik ve sosyal yap1 da ulagim aglarin1 sekillendirmektedir.

Yerel ulasim olarak da gecen sehir i¢i ulasim ag1; sehrin biliyiime yonlerine gore sekillenirken,
gelisim istikametinde de belirleyici rol iistlenmektedir. Sehirlerdeki niifus ve fonksiyonlarin
artmastyla ulagim alaninda yasanan sorunlar da artmaktadir. Bu sorunlarin basinda trafik
sikisikligy, trafik kazalari, gevre ve giriilti kirliligi gelir. Planli ve kaliteli ulasim; hizl,
ekonomik, erisilebilir ve giivenli bir sekilde tesis edilmeyle miimkiin olmaktadir (Ttimertekin,
1987).

Calismamizin temelini olusturan trafik kazalari, Karayollar1 Trafik Kanunu’na gore; karayollari
iizerinde hareket halinde olan, bir ya da birden fazla aracin karistigi 6lim, yaralanma veya
maddi zararla sonug¢lanan olaydir (Karayollar1 Trafik Kanunu, 2021). Kara yollar trafiginde
dikkat ¢eken bir husus kazalarin ¢ogunlukla iyi havalarda olmasidir. Nitekim ABD’nin
Wisconsin Eyaleti’nde yapilan arastirmada kazalarinda %78’inin agik ve bulutlu havalarda,
%18’inin yagish, geriye kalanmnin ise sisli havalarda meydana geldigi tespit edilmistir
(Timertekin, 1987).

Eyliil 2020°de Birlesmis Milletler Genel Kurulu ve Diinya Saglik Orgiitii (DSO) "Kiiresel
Karayolu Giivenligini Iyilestirme" raporu kapsaminda 2021-2030 yillar1 arasinda
karayollarinda meydana gelen trafik kazalarini azaltmak adina Karayolu Giivenligi i¢in On
Yillik Eylemi Plani’ni1 ilan etti. Stockholm Deklarasyonu ile uyumlu olan eylem plani, biitiinciil
bir yaklasimin Onemini vurgulayarak yollarin ve araglarin tasariminda siirekli iyilestirme
cagrisinda bulunmaktadir. Bunun yaninda yasalarin ve kolluk kuvvetlerinin giiclendirilmesi,
yaralilar i¢in acil miidahalenin hizlandirilmas: gibi basliklar icermektedir. Ayrica saglikli ve
cevreye duyarl ulagim sistemlerini gelistirmek i¢in yiiriime, bisiklete binme ve toplu tasima
kullanimi tesvik eden politikalarin hayata gegirilmesi amaglanmaktadir (DSO, 2021).

Insan hayati igin dogal afetlerden sonra en biiyiik tehlikenin trafik kazalar1 olmasindan dolay1
cesitli kurumlar kazalari azaltmaya yonelik ¢alismalar yapmaktadir. Bunlardan biri olan
DSO’ye gore trafik kazalarindan dolay1 her yil yaklasik 1,3 milyon insan dlmekte, 20 ile 50
milyon arasinda kisi yaralanmaktadir. Karayolu giivenligine iligkin Kiiresel Durum Raporu,
standart bir anketten elde edilen verileri kullanarak 178 tilkedeki karayolu giivenligi durumuna
iliskin ilk kapsamli degerlendirmedir. Sonuglar, karayolu trafik yaralanmalarinin &zellikle
diisik ve orta gelirli {ilkeler i¢in 6nemli bir halk sagligi sorunu olmaya devam ettigini
gostermektedir. Yayalar, bisikletliler ve motosikletliler yollarda 6lenlerin neredeyse yarisini
olusturuyor ve bu yol kullanicilarina yol giivenligi programlarinda daha fazla 6nem verilmesi
gerektigini vurguluyor. Bu durum birgok iilkede karayolu giivenligi yasalarinin daha kapsamli
hale getirilmesi ve yaptirimlarin giiglendirilmesi gerektigini isaret etmektedir. Karayolu
giivenligi sonuglarina iliskin Kiiresel Durum Raporu, diinyadaki yollar1 daha giivenli hale
getirmek icin daha fazla eyleme ihtiya¢ oldugunu agik¢a gdstermektedir (DSO, 2021).
Tiirkiye’de Emniyet Genel Miidiirliigii istatistiklerine gére 2010 yilinda 1 milyonun iizerinde
kaza meydana gelmis olup bunlarin 116 bini 6liimlii ve yaralanmali kazalar1 olusturmustur.
2020 yilinda ise toplam kaza sayilar1 980 bine diismekle birlikte 6liimlii ve yaralanmali kaza
sayilarinda artis meydana gelmis olup, 150 bine yiikselmistir. Bu durum iizerinde etkili olan
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baslica sebepler niifus ve arag¢ sayisindaki belirgin artigtir. Nitekim tilke genelinde 2010 yilinda
trafige kayitli 15 milyon olan motorlu tasit sayis1 2020°de 24 milyona ulasmistir (TUIK, 2020).

Trafik kazalarini en aza indirilebilmek icin cesitli sistemler kullanilmaktadir. Ozellikle gelismis
tilkelerde bu sorunu ¢ozebilmek i¢in Trafik Kaza Bilgi Sistemleri kurulmustur. Bu sistem;
verilerini trafik konusunda yetkili olan kurumlarin paydas bir sekilde kullanabilecekleri; trafik
giivenligi, planlamasi, yonetimi, veri akis1 ve yonlendirmesini yapacaklar1 sistemdir. (Geger,
2013). Ulkemizde ise Emniyet Genel Miidiirliigii (EGM), Jandarma Genel Komutanligi (JGK),
Karayollar1 Genel Miidiirligi (KGM), Sigorta Bilgi ve Gozetim Merkezi (SBGM)’ne ait veri
tabanlar1 bulunmakta olup tiim verilerin paylasildigi bagimsiz bir Trafik Kaza Bilgi Sistemi
bulunmamaktadir.

Son yillarda mekansal verilerin analiz edilmesinde 6nemli rol oynayan Cografi Bilgi
Sistemlerinin (CBS) kullanimi yayginlagmistir. CBS, birbirinden farkli olan mekansal verileri
entegre edebilir. Arazi kullanimi, niifus yogunlugu, sehirsel fonksiyonlar ve cesitli veriler
arasinda mekansal iligki olusturarak, analizler yapilmasini saglar. Bunun yaninda CBS, ulagim
planlamasi ve karar vermede siklikla kullanilmaktadir. Ulkemizde yasanan trafik kazalari ve
bunlara bagli olarak meydana gelen kayiplar1 azaltmak ve karar vericilere yardimci olmak adina
CBS uygulamalarimin kullanimi daha hassas ve dogru sonuglar elde etmemizi saglayacaktir
(Saplioglu ve Karagahin, 2006). Bu baglamda Trafik kazalar ile ilgili kayitlari tutan yukarida
bahsi gecen kuruluglardan kazalarin meydana geldigi koordinatlar, yol durumu, kazanin olus
tiirti, kazaya kariganlara ait ¢esitli bilgiler ve meydana gelen kayiplar hakkinda istatistiki veriler
elde edilmektedir. Bu veriler 1s18inda yapilan CBS analizleriyle kazalar onlenmeye
calisilmaktadir.

Trafik kazalarini azaltmak i¢in kazalarin yogun oldugu noktalar veya alanlar tespit edilmelidir.
Bir nokta veya alanda ayni tiirden belirli bir zaman diliminde iist iiste kazalar meydana gelmisse
buraya “kara nokta” veya ‘“kazaya meyilli bélge” adi verilir (Tuncuk ve Karasahin, 2004).
Burada belirlenen zaman dilimi bir yil olup, kaza tekrar sayisi iigtiir. Tespit edilen kara
noktalarla ilgili iyilestirme galismalar1 ve planlamalar yapilmaktadir. Ulkemizde kara nokta
etiitleri 1993 yilindan bu yana yapilmaktadir. Karayollarmin giivenligi ve denetiminden
sorumlu olan KGM, bu anlamda yiiksek riskli noktalar1 tespit edip, caligmalara yon
vermektedir. Nitekim iilkemizde 2003 ile 2019 yillar1 arasinda toplam 1.614 kara noktada
iyilestirme ¢aligmalar1 yapilmistir (Giivenli Trafik, 2021).

Trafik kazalarinin mekansal analizi, nicel bir istatistiksel siirectir. Trafik kazas1 analizinde, iki
boyutlu bir yaklasim veya dogrusal bir yaklasimla trafik kazalar1 sicak noktalarin1 bulmak i¢in
genellikle kiime analizi yapilir (Black, 1991; Steenberghen, Dufays, Thomas ve Flahaut, 2004;
Kam, 2003). Kazanin meydana geldigi koordinatlar GPS ile sayisal ortama aktarilip, CBS
ortaminda islenerek yogunluk analizleri yapilabilmektedir. S6z konusu analizler alinacak
onlemleri dogrudan etkileyebilmekte, oliimlii, yaralanmali ve maddi hasarli kazalarin
azalmasina katki sunabilmektedir. Son yillarda bu konunun 6nemine dikkat ¢ekilmis, trafik
kazalarinin CBS ortaminda analizine dair ¢esitli ¢alismalar yapilmistir. Bunlar; Aghajani,
Dezfoulian, Arjroody ve Rezai (2017), Ando, Higuchi ve Mimura (2018), Bekele (2019), Briz-
Redon, Martinez-Ruiz ve Montes (2019), Tuncuk ve Karasahin (2004), Saplioglu ve Karasahin
(2006), Y1lmaz, Erdogan, Baybura, Giillii ve Uysal (2009), Cagliyan, Dagli ve Ayhan (2016),
Dereli (2016)’dir. Ayrica Dogru ve Aydin (2018), Vural (2019), Giingdr, Vural ve Adigiizel
(2021), Ozlii, Haybat ve Zerenoglu (2021) trafik kazalarinin CBS ortaminda cografi bakis ag1si
ile analiz edildigi caligmalardir.

Trafik kazalarinin 6nemli bir kismi yerlesim alanlar1 dahilinde meydana gelmektedir. Bu
bakimdan son yillarda bu konuya dikkat ¢ekilmis, Sehir I¢i Trafik Kazalar1 (Urban Traffic
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Accident) bagligi altinda ele alinmistir (Aghasi, 2019). Kentsel genisleme, karayolu ulasim ag1
kullanict ve araglarinin artmasi nedeniyle son yillarda sehirsel alanda ¢ok sayida kaza meydana
gelmistir. Nitekim Tiirkiye’de 2020 yilinda meydana gelen kazalarin yaklasik 114 bini yerlesim
yeri smurlar1 igerisinde gerceklesmistir (TUIK, 2020). Bu baglamda Istanbul’un Uskiidar
ilgesinde meydana gelen kazalarin analizi yapilmis; CBS yardimi ile kazalarin yogun oldugu
alanlar ve bunlara sebep olan g¢evresel faktorler haritalandirilarak analiz edilmistir. Ayrica
kazalarin gergeklestigi yol yiizeyleri, kazaya karisanlarin egitim durumlari, yillara gore
kazalarin miktarinda ve meydana geldigi bolgelerdeki degisimi analiz edilmistir. Kazalarin
hangi noktalarda ve durumlarda meydana geldigi tespit edilerek s6z konusu bolgelerde
yapilacak calismalara dair katki sunulmaya ¢alisilmistir.

2. Yontem

Calismada Uskiidar’da meydana gelen trafik kazalari ve bunlarin zamansal ve mekansal
yogunluklar1 incelenmistir. Arastirmanin ilk asamasinda Istanbul Trafik Denetleme Sube
Midiirligii’nden 2016-2020 yillar1 arasindaki 6limli ve yaralanmali kaza tespit tutanaklarina
ait konumsal veriler temin edilmistir' (Sekil 1). MS Excel’de veriler iizerinde diizenlemeler
yapilarak CBS formatina uygun veri tabani olusturulmustur. Daha sonra CBS ortaminda
kazalarin mekansal ve zamansal analizleri yapilmistir. Ayrica kazalarin meydana geldigi
noktalar uydu goriintiileri ile gdsterilmistir. Bunlara ek olarak oliimli, yaralanmali kazalar,
kazaya karisanlarin egitim durumu ve yol ylizeyine gore kazalara ait istatistiki bilgilere yer
verilmistir.

Verilerin MS
Excel Uzerinde Hazirlanan
Diizenlenmesi Verilerin CBS

2016-2020
Yillarina Ait
Kaza

Analizler
Neticesinde
Elde Edilen

Hotspot
Analizi ve
Normalizasyon
indeksinin
Yapilmasi

ve CBS'ye Ortamina
Uygun Hale Girilmesi
Getirilmesi

Verilerinin
Elde Edilmesi

Sonuglarin
Yorumlanmasi

Sekil 1. Metodolojik Islem Semasi

CBS ortaminda trafik kaza analizleri yapilirken Sicak Nokta (Hotspot) analizi kullanilmistir.
ArcGIS 10.8’de yapilan sicak nokta analizi ile mekansal kiimelenme ve kaza noktalariin
yogunluklart belirlenmistir. Getis-Ord Gi* algoritmasinin kullanildig1 sicak nokta analizine
gore Gi* istatistiginde her bir veri kiimesi i¢in hesaplanan z skoru yliksek degere sahip ise
yiiksek degerlerin yogun kiimelendigini isaret eder (Dereli, 2016) (Sekil 2).

n _ n
Z. WijXij— XZ. Wij
G'*= ]=1 ]=1
! n 2 n 2
J"Z j=1 Vi) Q. j=1 ViD)
n-1

S

Sekil 2. Getis-Ord Gi* Istatistik Degerinin Hesaplanmasi

xi: 1 konumundaki x degiskeninin degeri; Xj: j konumundaki x degiskeninin degeri; wij: agirlik
matrisinin elemanlari; n: kaza sayisini ifade etmektedir (ESRI, 2021).

" Kazalarla ilgili daha ayrmtil bilgiler resmi kanallar araciligiyla basvurulup talep edilmesine ragmen ¢aligmada
kullanabildigimiz mevcut veriler temin edilebilmistir.
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2016 ve 2020 yillarinda meydana gelen kaza yogunluklarinin analizi yapildiktan sonra sz
konusu yillarda meydana gelen kaza yogunluklarindaki farklilasmay1 analiz edebilmek igin
normalizasyon indeksi kullanilmistir (Soysal, ve ark., 2012).

2.1. Calisma Sahasimin Konumu Ve Genel Ozellikleri

Arastirma sahasini teskil eden Uskiidar, Istanbul’un Anadolu yakasinda yer alan 14 ilgesinden
biridir. flgenin kuzeyinde Beykoz, dogusunda Umraniye ve Atasehir, giineyinde Kadikdy
ilgeleri yer alirken, batida Istanbul Bogaz ile ¢evrilidir (Sekil 3). Kiy1 gerisinde artan yiikselti
Biiyiik Camlica Tepesi’nde zirveye ulasir (263 metre). ilge smnirlar1 dahilinde yaklasik 700 km
uzunlugunda kara yolu ag1 bulunmaktadir. Anadolu’dan Avrupa yakasina ulasim agisindan
onemli rol oynayan 15 Temmuz Sehitler Kopriisii’'ne baglantiy1 saglayan yollar ilge sinirlarinda
yer almakta olup, trafik yogunlugunun fazla oldugu alanlar1 teskil etmektedirler. Bunun yaninda
yine ¢alisma sahasinda yer alan Avrasya Tiineli, ulasim acisindan sik kullanilan bir giizergahtir.
Ayrica 35 km?’lik smirlar1 dahilinde ikamet eden yaklasik 520 bin niifusu ile niifus biiyiikliigii
bakimindan Istanbul’un 8. ilgesi durumunda olan Uskiidar’da giinliik trafik yogunlugu da
ulasim1  olumsuz etkilemektedir. Bunlara ek olarak Istanbul metropoliiniin 6nemli
merkezlerinden olmasi ve barindirdig: tarihi doku, sayfiye alanlar1 ve turistik destinasyonlari
ziyarete gelenlerle trafik yogunlugu artmaktadir.
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Sekil 3. Uskiidar Lokasyon Haritast
3. Bulgular

Son yillarda tasit sayismin artmastyla birlikte Istanbul gibi biiyiik sehirlerde trafik yogunlugu
daha biiyiik bir sorun haline gelmistir. Nitekim 2016 yilinda 4 milyona yakin olan ara¢ sayis1
2020 y1linda 4,5 milyona yaklagsmistir. Artan arag sayistyla birlikte kara yollarindaki trafik ytikii
de artmaktadir. Ayrica Anadolu yakasi ile Avrupa yakasini birbirine baglayan 15 Temmuz
Sehitler Kopriisii ve Avrasya Tiineli’ne erisimi saglayan yol aginin Uskiidar smirlar1 dahilinde
olmasi, gerek sehir i¢i gerekse de sehirlerarasi ulasim bakimindan yogun trafik olusumuna
zemin hazirlamistir. Bu bakimdan iilke ve Istanbul genelinde artan arag sayis1 Uskiidar’daki
trafik yogunlugunu dogrudan etkilemektedir. Ancak son yillarda yapilan ¢calismalar neticesinde
ara¢ sayisinin artmasina ragmen meydana gelen trafik kazalarinda bir azalma oldugu
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gdzlemlenmistir. Uskiidar ilge sinirlarinda 2016 yilinda 655 8liimlii ve yaralanmali trafik kazasi
meydana gelmigken, 2020 yilinda bu rakam 422’ye diismiistiir (Sekil 4).

Uskiidar ilgesinde meydana gelen 6liimlii ve yaralanmali kazalarin yillara gore

Kaza Sayis dagihist (2016-2020)
700
600
500
400
300
200
100
0
Yillar 2016 2017 2018 2019 2020

Sekil 4. Uskiidar licesinde Meydana Gelen Oliimlii ve Yaralanmal Kazalarin Yillara gére
Dagilis1 (2016-2020)

Kazalarin meydana geldigi donemlerdeki klimatik faktorler kaza sayisinda etkili olmaktadir.
Uskiidar’da 2016-2020 yillar1 arasinda gerceklesen kazalarin %82’si kuru, %17’si ise 1slak
zeminin oldugu donemlerde meydana gelmistir (Sekil 5 ve Fotograf 1). Geriye kalan %1°lik
kisim ise karli/buzlu veya sel/su birikintili zeminlerde gergeklesmistir. Calisma sahasinin iginde
yer aldigi Marmara Bolgesi’nde yagish giin sayisinin yilin 3’te 1’ine tekabiil ettigi ve beseri
faaliyetlerin acik havalarda daha yogun oldugu goz 6niinde bulunduruldugunda yol yiizeyine
gore kaza dagilisinin daha anlamli oldugu anlasilacaktir.

Yol yiizeyine gore kazalarin dagilis
%0.6 %0.2

-

= Kuru = Islak/Nemli = Karli/Buzlu = Sel/Su Birikintili

Sekil 5. Yol Yiizeyine gore Kazalarin Dagilist
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Fotograf 1. Yagisli Havada Uskiidar D-100 Karayolu 'nda Meydana Gelen Trafik Kazalari -
17.10.2020 (Sondakika, 2020).

Trafik kazalarinin 6nlenmesi ve en aza indirilmesinde toplumun egitimi en 6nemli yeri tutarken
ardindan sirasiyla alt yapinin 1yi hazirlanmasi ve para cezasina agirlik verilmesi gelmektedir.
Zira trafik kazalarinin baslica ilk {i¢c unsuru insan, tasit ve yoldur (Ozen, Geng ve Kaya, 2014).
Bu baglamda Uskiidar’da kazaya karisan siiriiciilerin egitim durumu analiz edilmistir. Siiriiciiler
arasinda en fazla kaza yapan grubun %29 orani ile lise mezunu oldugu goriilmektedir. En az
kaza yapan siiriiciiler ise %14 ile {iniversite mezunudur (Sekil 6). Lise diizeyinin altindaki
gruptaki toplam oran %34’tlir. Bu bakimdan egitim seviyesi ile kaza yapan siiriiciiler arasinda
ters orant1 oldugu gozlemlenmekte, egitimin dneminin 6n plana ¢iktig1 anlagilmaktadir.

Kazan yapan siiriiciilerin egitim durumuna gore dagilisi

g
-

= Lise = Tespit Edilemeyen = ilkokul = Orta Okul = Universite

Sekil 6. Kazan Yapan Siiriiciilerin Egitim Durumuna gére Dagilis

Trafik kazalar1 nedeniyle meydana gelen yaralanma ve Oliimler halk sagligini olumsuz
etkileyen onemli olaylar arasindadir. Diinya genelinde her yil 1,3 milyon insan hayatini
kaybetmektedir. Tiirkiye’de 2020 yilinda 150.275 6liimlii ve yaralanmali kaza meydana gelmis
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olup bu kazalarda 4.866 kisi hayatin1 kaybederken, 226.266 kisi yaralanmistir (Karayollar
Genel Miidiirliigii, 2021). Uskiidar ilgesinde 2016-2020 yillar1 arasinda meydana gelen dliimlii
ve yaralanmali kaza sayis1 2.721°dir. S6z konusu kazalarda hayatim1 kaybeden kisi sayis1 12
iken, yarali sayis1 2.711°dir. Kaza sayisinin her gecen giin azalmasiyla birlikte yarali ve olii
sayisinda da diisiis yasanmistir. Nitekim 2016 yilinda 655 6liimlii ve yaralanmali kaza yasanmis
olup 4 kisi hayatin1 kaybetmis, 890 kisi yaralanmistir. 2020 yilinda ise kaza sayis1 422’°ye
diigsmiis olup, 537 kisi yaralanmistir. Bir diger gelisme ise 2020 yilinda herhangi bir 6liimli
kaza yasanmamasidir (Tablo 1 ve Sekil 7). Yollarda yapilan iyilestirmeler, mobeselerin
artirilisi, serbest gegis uygulamalari kaza sayilarini azaltmistir. Ozellikle 2020 yi1linda meydana
gelen kazalarin azalmasinda etkili olan hususlardan biri de pandemiden dolay1r uygulanan
sokaga ¢ikma yasagidir. Bu durum trafik yogunlugu ve dolayisiyla trafik kazalarinin azalmasini
saglamistir.

Tablo 1. Uskiidar’da Oliimlii ve Yaralanmali Kaza Sayist (2016-2020)

Uskiidar Ilgesi Trafik Kaza Durumu

Kaza Tarihleri 2016 2017 2018 2019 2020 Toplam
Oliimlii Kaza 4 1 2 3 0 10

Olii Sayis1 4 1 4 3 0 12
raralanmalt 651 572 572 494 422 2711
Yarah Sayisi 890 758 764 683 537 3.632

Kaynak: Istanbul Trafik Denetleme Sube Miidiirliigii

Uskiidar’da 6liimlii ve yaralanmali kaza say1s1 (2016-2020)

700
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e Ol {im|{i Kaza ~ ======Yaralanmali Kaza

Sekil 7. Uskiidarda Oliimlii ve Yaralanmali Kaza Sayisi (2016-2020)

Trafik kazalarinin yogun olarak meydana geldigi noktalari tespit edebilmek i¢in kaza yogunluk
analizleri yapilmaktadir. Calisma sahasini teskil eden Uskiidar’da 2016-2020 yillar1 arasinda
meydana gelen trafik kazalarinin hangi noktalarda gerceklestigi ve bunlarin yogunluk kazandig:
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bolgeler analiz edilmistir. Sekil 8’de 2016 yilinda meydana gelen kazalarin yogunluk analizi
ortaya konulmusken, sekil 9°da 2020 yilindaki kazalarin yogunluk analizi yapilmistir. Ayrica
s0z konusu 5 yillik zaman diliminde kazalarin yogunlugunda ve mekansal dagilisinda meydana
gelen farklilik ortaya konulmustur. Kaza yogunlugunu ve degisimini gosteren haritalarda (Sekil
8, 9 ve 10) yesil renk, kazanin olmadig1 veya az oldugu alanlar isaret ederken, sar1 renk orta
yogunlukta, kirmiz1 renk ise kazalarin yogunluk kazandigi bolgeleri temsil etmektedir. 2016
yilinda Uskiidar’da meydana gelen kazalarm yogunluk kazandigi alanlar basta Altunizade
Kavsagi, 15 Temmuz Sehitler Kopriisii girisi olmak {izere Pasa Limani Caddesi’nin
giineybatisi, Istanbul Cevre Yolu'nun giineydogusu ve Sile Otoyolu’nun dogusudur.

Uskiidar’da 2020 yili kaza yogunluk haritas1 incelendiginde ise, kazalarin en yogun oldugu
alanlarin 15 Temmuz Sehitler Kopriisii girigi, Altunizade Kavsagi ve Kisikli Caddesi oldugu
tespit edilmistir. Ayrica 2016 yilinda oldugu gibi Pasa Liman1 Caddesi’nin giineybatisi ve
Istanbul Cevre Yolu iizerinde orta yogunlukta kazalarin gerceklestigi ifade edilebilir. Bunlarin
yaninda 2016 yilina gére Nuhkuyusu Caddesi ve Bosna Bulvari’nda meydana gelen kaza
yogunlugunun arttig1 gézlemlenmektedir.

BEYKOZ

. Yiiksek

- Diisiik
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Sekil 8. Uskiidar 2016 Yili Kaza Yogunluk Haritas
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Sekil 9. Uskiidar 2020 Yili Kaza Yogunluk Haritas

2016 ile 2020 yillarinda meydana gelen kaza yogunluklularinda mekénsal olarak farkliliklarin
oldugu gortilmektedir. 2020 yilinda kazalarin artis gosterdigi alanlardan biri Kisikhi
Caddesi’dir. S6z konusu caddenin bitiminde Uskiidar, Kadikdy, Selami Ali Mahallesi yol
ayirimi ve hemen oncesinde yer alan 1siklar; araglarin serit degistirmesine, birikmesine ve dur
kalk yapmalarina sebep olmaktadir. Ayrica cadde iizerinde olusturulan polis kontrol noktalari
trafik yogunlugunu artiran diger etkendir. Bununla birlikte son yillarda Kisikli Caddesi
iizerinde kurulan banka sayisinin ve buna istinaden yolun her iki tarafina park yapan araglarin
artmasi kazalarin yogunlagsmasina neden olmustur (Sekil 10). Kazalarin artis gosterdigi diger
bolge ise Kisikl1 Caddesi ile D-100 Karayolu arasinda bulunan Nuh Kuyusu Caddesi’dir. Ismi
gecen caddenin kenarinda insa edilen Sakirin Camii’nde son yillarda protokoliin katildig:
cenaze torenlerinin diizenlenmesi cadde iizerinde park edilen arag¢ sayisini ve dolayisiyla trafik
yogunlugunu artirmistir. Ayrica cadde iizerinde yeni is yerlerinin agilmasi kazalarin artmasina
sebep olmustur. Buna ek olarak Bosna Bulvari’nda Biiyiiksehir Belediyesi tarafindan yapilmis
olan geometrik diizenlemeler ile yollarin daraltilip genisletilmesi yoniinde alinan tedbirlerin bu
cadde iizerinde yasanan kazalar1 azaltmadigi goriilmektedir. Ozellikle yakin ¢evrede yapilan
kentsel donilisim c¢alismalar1 ile yolda kamyon ve is makilerinin sayisinin artmasi trafik
kazalarinin yogunluk kazanmasinda etkili olmustur.
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2016 ve 2020 Yillari Arasi

Kaza Yogunlugundaki Degisim BEYKOZ

- Yiiksek
[ 27 0.8k
| S
— Distik
BESIKTAS N
4 3
¢ 3
% 2
Q
15 Temmuz, S8
Sehitler Ki e
. & ,%%
W °)
) :
W
o
. @ 1
i ¢
%
P
o ~
6§\£
> =~

i
& =
Allunizade Kay.
Sike o, UMRANIYE
d. @,
Oty

Toeeli Digy
ATASEHIR
KADIKOY

D1y

Sekil 10. Uskiidar’da 2016-2020 Yillarinda Meydana Gelen Trafik Kazalarinin
Yogunlugundaki Degisim

Uskiidar’da 2016-2020 yillar1 arasindaki 5 yillik siiregte meydana gelen 6liimlii ve yaralanmali
kazalarin meydana geldigi noktalar ve uydu goriintiileri genel hatlariyla kazalarin dagilist
hakkinda bilgi edinmemizi saglayacaktir (Sekil 11). Kazalarin yogun olarak meydana geldigi
noktalardan biri 15 Temmuz Sehitler Kopriisii girisi ve Beylerbeyi Kavsagi’nin séz konusu
alana baglandig1 noktadir. Bu bolgede kazalarin olusmasinda siirticiilerin koprii giris ve ¢ikisina
dikkatsiz bir sekilde yaklasmasi etkilidir (Fotograf 2). Ayrica Tiirkiye Istatistik Kurumu
(TUIK) verilerine gore kazalarm %56’s1 kavsaklarda meydana gelmektedir (TUIK, 2020). Bu
duruma uygun olarak Beylerbeyi Kavsagi’nin ¢evre yoluna baglandig1 noktada kaza sayisi
fazladir. Bu konum ve koprii girisi ayni1 yil icerisinde tekrar eden kazalara sahne oldugu i¢in
kara nokta olarak degerlendirilebilir. Nitekim Istanbul Biiyiiksehir Belediyesi’nin (IBB)
yayimlamis oldugu raporda D-100 Karayolu etrafinda Uskiidar-Kadikoy bdlgesinde 548 metre
mesafe icinde iki veya daha fazla kaza meydana gelmisse, o yer kara nokta olarak
nitelendirilmistir (IBB, 2011).
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Sekil 11. Uskiidar’da 2016-2020 Yillarinda Meydana Gelen Trafik Kazalar: (A- Pasa Liman:
Caddesi, B- 15 Temmuz Sehitleri Kopriisii girisi ve Beylerbeyi Kavsagi, C- Altunizade
Kavsagi, D- Istanbul Cevre Yolu ve Camlica Girisi)

Fotograf 2. 15 Temmuz Sehitler Kopriisii Ctkisinda Kaza - 31.01.2020 (Milliyet, 2020)
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Uskiidar’da kazlarin yogunlastig1 bir diger alan Altunizade Kavsag1 ve sdz konusu kavsagin
gidis ve gelis yonlerinde Istanbul Cevre Yolu’na baglandig1 noktalardir. Anadolu ve Avrupa
yakalarma ulasilmasinda bu yolun kullanilmasi ve Sile Otoyolu ile Uskiidar’dan ¢evre yoluna
baglantiy1 saglayan Kisikli Caddesi’nin Altunizade Kavsagi’na baglanmasi bahsi gecen
bolgedeki ara¢ yogunlugunu artirmistir. Bu bolge ayni zamanda Anadolu yakasinda arag
yogunlugun en fazla oldugu alanlardandir. Dolayisiyla yogunluk ve kavsaklara bagli olarak s6z
konusu bolgede kaza sayisi fazladir. Ayrica Altunizade Kopriisii iizerinde meydana gelen
kazalar bu bolgedeki yogunlugu artirmistir. Bu bakimdan Altunizade Kavsagi’nin Istanbul
Cevre Yolu’na baglandigi alanlar kara noktalar1 temsil etmektedirler.

Calisma sahasinda Istanbul Bogaz1 kenarinda yer alan Pasa Liman1 Caddesi kazalari yogunluk
kazandig1 bolgelerdendir. S6z konusu caddenin iki yoniinde de araglar park edilmekte ve
Istanbul Bogazi’nin manzaras: siiriiciilerin dikkatini dagitmaktadir. Ayrica Kadikoy’den
Uskiidar’a gidis istikametinde baglanti yollar1 ve cesitli restoranlar bulunmaktadir. Cadde
iizerindeki bu yogunluk zaman zaman trafigin aksamasina ve dolayistyla kazalarin meydana
gelmesine sebep olmaktadir. Kazalarin nispeten yogunluk kazandigi alanlardan bir digeri
Istanbul Cevre Yolu ve Camlica Girisidir. Bu bdlgede séz konusu iki yolun birlestigi noktada
kazalar gerceklesmektedir. Ayrica Istanbul Cevre Yolu’nun giineye dogru viraj yaptig1 bolgede
yasanan kazalar bolgedeki kaza yogunlugunu artirmaktadir.

Uskiidar ilgesi sinirlart dahilinde kazalarin yogun oldugu noktalar ile ilgili yapilan saha
arastirmasinda; sinyalizasyon, yatay ve diisey isaretleme eksikligi olmadigi, s6z konusu
alanlardaki yollarin standartlara uygun sekilde insa edildigini anlagilmistir. Bu bakimdan kara
noktalarin olusum sebebinin yol durumundan kaynakli olmadigi, kazalardaki en biiyiik sebebin
dikkat eksikligi, kural ihlali gibi unsurlardan dolay: siiriicii kaynakli oldugu sonucuna
vartlmistir. Kazalarin 6nemli bir kismu gerit ihlali ve arkadan ¢arpmadan kaynaklidir. Bunlarin
yaninda son yillarda 15 Temmuz Sehitler Kopriisii girisinde 2017 yilindan itibaren giselerin
kaldirilarak serbest gecis sisteminin kurulmasi koprii girisindeki kazalarin azalmasini
saglamistir. Araclarin beklemeden ve havuz olusturmadan dogrudan gecis yapabilmeleri
yogunlugu ve dolayisiyla kazalar1 azaltmistir. Ayrica Karayollar: yetkilileri, koprii girisinde
yeterli miktarda mobesenin 7/24 calistigini, trafigi aksatacak herhangi bir olumsuz durum
olustugunda Istanbul Biiyiiksehir Belediyesi Ulastirma Koordinasyon Merkezi ve koprii
giriginde yer alan Trafik Bolge Sube Miidiirliigii tarafindan ivedi bir sekilde miidahale edildigini
belirtmiglerdir. Bunlara ek olarak kazalarin en aza indirilebilmesi i¢in 15 Temmuz Sehitler
Kopriisii girisinde yer alan metrobiis duraklarimin yaklasik 500 metre daha Anadolu yakasi
istikametine dogru geriye ¢ekilmesi planlanmistir. Bu sayede koprii girisinde olusan yogunluk
ve serit degistirme ihlalinden kaynakli kazalarin en aza indirilmesi amaglanmaktadir.

4. Tartisma

Diinyada ve iilkemizde yasanan niifus artigi, kara yollarindaki tasit sayisina yansimuistir.
Ozellikle sehirsel alanda niifusun artmasiyla yasanan sehirlesme hadisesinin beraberinde
getirdigi sorunlardan biri olan trafik yogunlugu, kaza risklerinin artmasina sebep olmaktadir.
Bu baglamda Istanbul’un en kalabalik ilgelerinden biri olan ve Anadolu’dan Avrupa yakasina
ulagim acisindan kilit rol oynayan 15 Temmuz Sehitler Kopriisii ve Avrasya Tiineli baglanti
yollarini biinyesinde barindiran Uskiidar’da 2016-2020 yillar1 arasinda meydana gelen trafik
kazalar1 cesitli istatistiki veriler ve CBS yardimiyla analiz edilmistir.

Trafik kazalarmin zaman igerisindeki dagilimi, iyilestirme amaciyla yapilacak olan g¢alismalara
yon vermektedir. Bahsi gecen tarihler arasindaki 6liimlii ve yaralanmali kaza sayisinin yapilan
caligmalar neticesinde giderek azaldigi tespit edilmistir. 2016 yilinda 651 olan kaza say1s1, 2020
yilinda 422’ye diigmiistiir. Ayrica s6z konusu kazalarda 2016 yilinda 890 yarali1 ve 4 hayatini
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kaybeden kazazede varken, 2020 yilinda 537 yarali olup Oliimlii kaza yasanmamustir.
Karayollar1 Genel Miidiirliigii ve Istanbul Biiyiiksehir Belediyesi Ulastirma Koordinasyon
Merkezi tarafindan yapilan ¢alismalarin yasanan kazalari azalttigi sdylenebilir. Ayrica 2020
yilinda trafik kazalarindaki azalmanin sebeplerinden biri de yasanan pandemi siirecidir.
Ozellikle hafta sonu ve belirli saatlerden sonra sokaga ¢ikis yasaklarinin uygulanmasi, hastalik
bulagma riski nedeniyle disartya ¢ikma endisesi gibi etkenler ara¢ yogunluklarini ve buna bagl
olarak trafik kazalarini azaltmistir.

Trafik kazalarinin meydana geldigi zaman ve mekanlar kazalarin yogunlugunda etkili olmustur.
Nitekim beseri faaliyetlerin ve sehir i¢i hareketliligin daha fazla oldugu agik havalarda yapilan
kaza oram1 %82 iken, yagislh havalarda olusan 1slak zeminde gerceklesen kaza orami yaklasik
%18’dir. Ayrica Marmara Bolgesi’nde yagisl giin sayisinin senenin 3’te 1’ine tekabiil etmesi,
1slak zeminde meydana gelen kaza oranlarinin azalmasinda etkili olmustur. Trafik kazalarim
etkileyen unsurlardan biri de kazaya karisan siiriiciilerin egitim diizeyidir. S6z konusu
stirliciilere ait egitim diizeyi arasindaki en yiiksek oran %29 ile lise mezunlaridir. Kazaya
kariganlar arasindaki en diisiik oran ise %14 ile liniversite mezunlaridir. Bunun yaninda lise
diizeyi altindaki grup ise %34’tlir. Bu bakimdan egitim diizeyi arttik¢a kaza yapan siiriicii
oranlarinin azaldig1 anlasilmaktadir.

Uskiidar’da s6z konusu 5 yillik zaman diliminde 6liimlii ve yaralanmali toplam kaza sayisi
2.721°dir. Yapilan haritalandirma sonucunda nokta yogunluk analizi yontemi kullanilarak
kazalarin yogun oldugu alanlar tespit edilmistir. Sekil 8, 9, 10 ve 11°de gosterildigi gibi
kazalarin 6nemli bir kismi belirli alanlarda meydana gelmistir. Ayn1 zamanda kara noktalari
barindiran bu alanlar 15 Temmuz Sehitler Kopriisii girisi, Altunizade Kavsagi ve bu kavsagin
birlestigi bolgedeki Istanbul Cevre Yolu’dur. Ozellikle Anadolu yakasindan Avrupa’ya gegis
giizergahinda yer alan s6z konusu alanlarda yogunluk ve baglanti yollar1 kazalarin artmasina
ve kara noktalarin olusmasina zemin hazirlamistir. Bunlarin disinda Pasa Limani1 Caddesi,
Kisikli Caddesi ve Camlica Girisi ile Istanbul Cevre Yolu’nun birlestigi bolge kazalarin
yogunluk kazandig1 diger konumlardir. Kazalarin yogunluk kazandigi alan ve kara noktalarla
ilgili yapilan saha aragtirmasinda kazalarin énemli bir kisminin siiriicti dikkatsizligi ve kural
ihlali kaynakli oldugu anlasilmigtir. Zira kazalarin 6nemli bir kisminin serit ihlali ve arkadan
carpmadan kaynakli oldugu; sinyalizasyon sistemleri, yatay ve diisey isaretlerinde eksiklik
olmadigi, yollarin standartlara uygun bir sekilde yapilip donatildig: tespit edilmistir. Bunlara
ek olarak 2017 yilindan itibaren 15 Temmuz Sehitler Kopriisii girisinde serbest gecis sisteminin
uygulanmasi ara¢ yogunlugunu ve trafik kazalarin1 azaltmistir. Ilerleyen siirecte koprii girisinde
serit degistirme ve yogunluga bagl olarak olusan kazalar1 daha da azaltmak i¢in kprii girisinde
yer alan metrobilis duraginin yaklasik 500 metre Anadolu yakasi istikametine dogru geriye
cekilmesi planlanmustir.

Son yillarda Kisikli Caddesi tizerinde finans kuruluslari, Nuh Kuyusu Caddesi tizerindeki
Sakirin Camii’nde protokoliin istirak ettigi cenaze torenlerinin artmasi ve Bosna Bulvari’nin
yakin cevresinde kentsel doniisiim ¢alismalar ile is makinelerinin yolu isgal etmesi trafik
kazalarinin artmasina neden olmustur.

Ulke genelinde ve ¢alisma sahasinda meydana gelen kazalar1 azaltmak igin ¢esitli calismalar
yapilmalidir. Nitekim trafik kazalariin oldugu noktalarla ilgili konumsal veri, yol durumu, olus
sekli ve zamani, kazaya karisanlara ait demografik bilgiler eksiksiz bir sekilde kayda geg¢irilerek
Trafik Kaza Bilgi Sistemi olusturulmali, problemleri ¢ozebilmek adina yapilacak ¢alismalar
hizlandirilmalidir. Zira trafik kazalarinin biiyiik 6lciide onlenebilir olmasindan dolay1 s6z
konusu veriler, alinacak tedbirler adina biiyiik 6nem arz etmektedir. Trafik kazalariin yogun
oldugu ve kara noktalarin olustugu alanlar1 azaltabilmek i¢in ilgili kurumlarin biitiinciil bir
sekilde ¢aligmas1 daha etkili sonuglar elde edilmesini saglayacaktir. Ayrica trafik egitiminin
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niteligi artirilmali ve toplum genelinde farkindalik olusturulmalidir. Bununla birlikte ¢alisma
sahasinda kazalarin yogunlastigi 15 Temmuz Sehitler Kopriisii girisinde ve Pasa Limani
Caddesi’nde siiriiciilerin Istanbul Bogazi’nin manzarasini seyre dalmasini engelleyecek uyari
unsurlarimin konulmasi, bu sebepten kaynakli kazalar1 azaltacaktir. Yine kazalarin yogunluk
kazandig1 kara nokta alanlarina levha veya uyaricilarin konularak siiriiciilerin daha dikkatli
olmasi saglanmalidir. Bunlarin yaninda yapilacak yasal diizenlemelerle cezalarin daha caydirici
olmasi yol giivenligini artiracaktir. Ayrica ulasim planlamalari, Istanbul’daki niifus artis1 goz
onilinde bulundurularak artacak ara¢ yogunlugu ve kaza riskleri hesaplanip yapilmalidir.

Etik Kurul Onay Beyam

flgili ¢alismada insan veya hayvan katilimcilardan veri toplanmadigi icin etik kurul izni
gerekmemektedir.
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Olgu Sunumu | Case Study

One of the First Fatalities of a Self-Driving Car: Root Cause Analysis of the
2016 Tesla Model S 70D Crash

Ulughan Ergin®”
! Ulughan Ergin, Department of Psychology, Safety Research Unit, Middle East Technical University, Turkey
Abstract

The recent technological developments have increased the prevalence of automated vehicles and vehicles with Advanced
Driver Assistance Systems (ADAS) within the roadway traffic. Consequently, different safety-critical concerns rise for the
usage of self-driving vehicles. The present study has investigated a crash between a semi-trailer of a Freightliner Truck and an
SAE Level 2 automated Tesla Car. Operated during the autopilot mode engaged, the 40-year-old Tesla Driver hit and traveled
under the mid aspect of the semi-trailer without taking any evasive actions prior to the crash and instantly deceased after the
initial impact. The contributory factors of Human Error and Equipment Failure have been analyzed using specific tools of the
root cause analysis: Five Whys Technique and Barrier Analysis respectively. The analysis has emphasized the importance of
situational awareness while driving automated vehicles and showed that safety barrier features of ADAS may fail and should
not be over-relied. The potential reasons to over-rely automated systems were discussed, and recommendations that target the
safety of automated vehicle drivers have been made.

Keywords: root cause analysis, automated vehicle, case analysis, ADAS, Tesla Model S 70D

Siiriiciisiiz Araclarm flk Oliimlii Kazalarindan Biri: 2016 Tesla S 70D Kazasmin Kok

Neden Analizi
Oz

Son teknolojik gelismeler, siiriiciisiiz araglarin ve Geligmis Siiriicii Destek Sistemleri (ADAS) bulunan araglarin karayolu
trafigindeki yayginligimi artirmistir. Bunun bir sonucu olarak, siirliciisiiz araglarin kullanimi igin giivenlik agisindan kritik
endiseler ortaya ¢ikmaktadir. Bu ¢alisma, bir TIR kamyonunun rémorku ile SAE 2. Seviye otonom Tesla Arabasi arasindaki
bir ¢arpigmayi ele almistir. Oto pilot fonksiyonuyla seyir halinde olan 40 yasindaki Tesla siiriiciisii, carpigmadan 6nce herhangi
bir kaginma hareketi yapmadan rémorkun orta kismina tim hiziyla ¢arparak romorkun altindan gegmis ve ilk ¢arpmanin
etkisiyle yasamim yitirmistir. Kazaya sebebiyet veren Insan Hatas1 ve Ekipman Arizasi faktorleri, kok neden analizinin belirli
araglar1 kullanilarak analiz edilmistir. Bunlar sirasiyla Bes Neden Teknigi ve Bariyer Analizidir. Gergeklestirilen bu analizler,
siiriiciisiiz araglar1 kullanirken durumsal farkindaligin 6nemini vurgulamis, ADAS"!n giivenlik bariyeri fonksiyonlarmin
basarisiz olabilecegini ve bu sistemlere gereginden fazla glivenilmemesi gerektigini gostermistir. Siirliclisiiz sistemlere asirt
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One of the First Fatalities of a Self-Driving Car: Root Cause Analysis of the 2016 Tesla
Model S 70D Crash

The recent technological developments regarding private vehicles have subsided the human
involvement in the driving process, especially with safety-critical control functions such as
steering the vehicle or keeping in the lane positioning (NHTSA, 2013). These private vehicles,
labeled as autonomous vehicles in general, have been argued to be effective for reducing
crashes that are associated with human distraction by some scholars like Fitch, Bowman and
Llaneras (2014). Figure 1 depicts the levels of automated cars and explain each level’s main
functions, according to Society of Automotive Engineers (SAE, 2016). While self-driving
vehicle technology is still advancing, fully autonomous, self-driving cars, which are labeled as
Level 4 and Level 5 cars are still not expected to be on the roads until the 2030s (Martinez-Diaz
& Soriguera, 2018). Therefore, until the release of autonomous vehicles that do not need any
driver input or environment monitoring, automated vehicles that rely on the attention and
situational awareness of the human driver (i.e., SAE Level 2 Car) would still be dominant in
the highway traffic and transportation system.

Despite the argument that automated cars will promote safety through assistance systems such
as side collision warning (SCW) or blind spot detection; interaction of such systems with a
human driver does not necessarily guarantee safety. The main reason is that these assistance
systems aim at reducing the cognitive load of the driver, which is argued to be just as dangerous
as a cognitive overload whilst driving (Johns, Sibi, & Ju, 2014). Therefore, it is important to
remark on the significance of driver’s engagement to automated vehicles; so that any unsafe
scenario that is caused by a decrement of the vigilance related to cognitive underload could be
prevented. A recent paper by McWilliams and Ward (2021) has discussed this issue in detail
and emphasized the potential dangers of such cognitive underload can instigate, especially
within the domain of automated vehicles. The authors discussed that when engaged in partially
automated driving of automated vehicles, the main task of the driver is to monitor the
environment to react in response to potential dangers. However, environment monitoring is an
undemanding task that requires continuous attention. The monotonous nature of the task, along
with the absence of arousal leads drivers to experience cognitive underload. In turn, the
cognitive underload instigates drivers to disengage from the driving process and result them to
react poorly towards safety-critical emergencies. Therefore, the automated driving assistance
features of the automated vehicles can indirectly prevent drivers to detect and react towards
hazards, since these assistance features potentially generate cognitive underload for the driver.

N () ()
AUTOMATION AUTOMATION

NO DRIVER PARTIAL DRIVING
AUTOMATION ASSISTANCE AUTOMATION

The driving tasks || Driving tasks Vehicle has certain Driving is necessary, but the These vehicles These vehicles

entirely relies on || rely on the automation functions monitoring of the can operate on can operate

the driver. driver, but there like steering or environment is not their own at automatically at
are some acceleration, but the mandatory. Level 3 Vehicles certain every condition.
driving driver should stay can operate on their own, conditions. The Driver can take
assistance intact. but drivers must be ready to driver has the control, but have
features in the take control. option to take the option to not
vehicle. control. participate in the

driving process.

The Driver Monitors The Environment The Vehicle Monitors the Environment

Figure 1. Levels of Automated Cars according to SAE International Standard J3016
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Currently, the traffic and transportation system in developed countries has engaged in a
transitional period where drivers started to rely more and more on automated vehicles (Reimer,
2014). However, even the highest-level automated vehicle that reduces the driving tasks and
cognitive loadings of the driver still relies on the situational awareness and attentiveness of the
driver to a degree, especially under safety-critical situations. Therefore, until the era in which
fully autonomous, safety-proven cars that do not need any driver input become prevalent, there
exists a critical safety problem in this transitional period. A safety problem concerns the lack
of situational awareness of drivers due to their cognitive underload.

In this line, the main aim of the present study is to emphasize this existing safety issue through
a root cause analysis of an exemplary case. Specifically, the crash in which a Tesla Model S70D
car crashed into the semi-trailer of a truck during autopilot will be investigated using two of the
root cause analysis toolkits. The scope of the present study is defined so to investigate the main
reason as to why did an automated vehicle (i.e., SAE Level 2) involved in a fatal accident. The
specific root cause analysis toolkits that are used in this study, namely Five Whys Technique
and Barrier Analysis, were selected to reach this end. In simple terms, these analyses present
and discuss the main contributors of the accidents for the purpose of revealing the main cause,
or in other words the root cause of the crash. This specific crash is critical in the sense that it is
one of the first examples of a self-driving vehicle’s crash in which a fatality occurs. All the
details and information regarding the crash have been retrieved from NHTSA’s Special Crash
Investigation (SCI) Report (Crash Research & Analysis, Inc., 2018). The following sections
will address how the crash took place, investigate the root causes of the crash through the Five
Whys Technique and Barrier Analysis technique, and emphasize the potential reasons for the
occurrence of the crash.

1.1. The Crash

On May 7, 2016, a driver that operated his Tesla Model S70D using Advanced Driving
Assistance System (ADAS) was involved in an underride crash with a semi-trailer that was
pulled by a 2014 Freightliner Truck. The crash happened when the Freightliner Truck was
attempting to turn left across the travel path of the Tesla. Tesla driver’s car traveled under the
mid-aspect of the semi-trailer completely, departed from the roadway, and hit other objects
before coming to a final rest. The 40-year-old belted male driver of the Tesla received fatal
head injuries and pronounced deceased at the crash site. Figure 2 depict the state of the Tesla
vehicle at the time when SCI units investigated the crash. The driver of the Freightliner Truck
did not receive any injuries during the incident.

Figure 2. Left Front Oblique View (Left) and Left Plane View (Right) of the Tesla at the Time
of Investigation (Source: Crash Research & Analysis, Inc., 2018)
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The crash occurred within a four-legged intersection in an east/west divided roadway. The
weather was clear and the crash took place in the afternoon. The asphalt roadway was dry and
the eastbound of the roadway consisted of two lanes. A two-way local roadway-oriented
north/south has divided the roadway. A median crossover has supported the intersection. The
speed limit of the roadway was 105 km/h (65 m/ph). Prior to the crash, the driver of Tesla was
traveling through the right lane of the eastbound roadway and the Freightliner Truck was
traveling across the left lane of the westbound roadway, before turning towards the intersection.
The sight of the roadway both in perspectives from the Freightliner Truck and the Tesla driver
have been provided in Figure 3.

As stated previously, the Tesla driver was using ADAS before the crash took place.
Specifically, the driver was traveling with cruise control that is engaged in 119 km/h (73.95
mph). The results of the investigation suggested that the Tesla driver did not make any attempt
to avoid the crash, as there was not any brake trail within the crash site, nor any evidence for
steering. In other words, the Tesla hit directly to the mid aspect of the semi-trailer, with the full
speed that vehicle’s cruise control engaged in. The visibility investigation of SCI concluded
that visibility was clear both for the Freightliner Truck and the Tesla alike. According to the
results of the visibility investigation, the driver of Tesla had approximately 7.25 seconds before
reacting to the Freightliner Truck that departed in his travel way, which provides evidence that
the driver was distracted right before the crash occurred. Although there was an allegation that
the Tesla driver was watching entertainment videos before the crash took place, the
investigation of the electronic devices within the Tesla did not provide any conclusive evidence
regarding this allegation. For a complete diagram of the primary impact crash and subsequent
impact crash, please see Figure 4 and Figure 5.

Figure 3. The Sight of the Roadway from the Perspective of the Freightliner Truck (Left) and
of the Tesla (Right) Just Before Turning Left (Source: Crash Research & Analysis, Inc., 2018)
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Figure 4. Primary Impact Crash Diagram (Source: Crash Research & Analysis, Inc., 2018)
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Figure 5. Subsequent Impacts Crash Diagram (Source: Crash Research & Analysis, Inc.,
2018)

Overall, the environmental cues of the incident suggest that human error was the central cause
of this incident. On the other hand, it is important to note that the driver of Tesla was traveling
with the auto steer and Traffic-Aware Cruise Control (TACC) system activated. This suggests
an over-reliance on the automated system of Tesla on behalf of the driver. The limitations of
emergency safety systems such as Forward Collision Warning (FCW) or Automatic Energy
Braking (AEB) could also be discernable in this specific crash. This point was also referred to
within the SCI report of the crash, as ADAS is discussed to be failed in this specific incident
due to the “overall physical characteristics of the road” and the “cross-path configuration of the
involved vehicles’ trajectories” (Crash Research & Analysis, Inc., 2018, p. 2). As such,
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assuming that the crash is based on the Tesla driver’s unintentional actions, the decrement of
vigilance and lack of situational awareness have mainly contributed to the occurrence and
fatality of this crash; both of which could be associated with the over-reliance of ADAS in the
Tesla.

2. Root Cause Analysis of the Crash

The extensive report of the Crash Research & Analysis, Inc. (2018) has provided insights and
pieces of evidence regarding the environment in which the crash occurred; the possible human
errors that took place; and lastly, equipment and assistance system failures. These insights are
important in the sense that they build up and describe the framework of the crash. In addition
to this framework, further analysis of all the contributory factors using root cause analysis
toolkits would provide a wide-scale picture of the crash along with the safety-critical points that
should be emphasized.

There are two main enigmas for this crash. Firstly, the Tesla driver did not make any attempt
to avoid the crash. Despite there exists an allegation that the driver was distracted by watching
a video and the visibility test providing evidence for the driver’s distraction before the crash,
there is no definitive conclusion with respect to a lack of situational awareness on behalf of the
driver. As the driver himself has been pronounced to be deceased, there is no way to reach a
certain conclusion regarding the behavior of the Tesla driver right before the crash.

The second aspect is the failure of ADAS, particularly FCW and AEB. These two specific
systems detect the moving objects/vehicles with the help of sensors, cameras, and radars that
the vehicle possesses. Based on the data logs of Tesla, the ADAS was functional before the
crash. Despite they did not respond to the imminent danger, the SCI unit could not find any
performance anomalies. Based on this anomaly, the SCI report suggested that the characteristics
of the road and cross-path configuration of the relevant vehicles’ trajectories could have caused
these systems to fail, although there is not a definitive conclusion regarding this incident.

Aside from the Freightliner Truck driver’s failure to yield the right of way to the Tesla driver,
the causes of the crash revolve around these two aspects. Therefore, a root cause analysis that
targets these two aspects, namely human error and equipment failure aspects, would provide
further safety-related insights regarding this crash.

2.1. Root Cause Analysis from the Perspective of Human Error

One of the appropriate tool Kits of root cause analysis to deeply question the specific causes and
symptoms that lead to an incident is the “Five Whys Technique”. To put it briefly, the Five
Whys Technique’s main purpose is to constantly ask the question of “Why” through various
layers of cause, which results in the progression of the true root cause of the incident
(Ammerman, 1998). When using the Five Whys Technique, it is important to identify the
starting point of the analysis. In this specific analysis, the obvious problem is the crash that
occurred between a Tesla driver and Freightliner Truck Driver. Therefore, a chart that

centralizes this problem and proceeds on asking the question “why”” has been provided in Figure
6.

The utilization of the Five Whys Technique on this specific crash eventually emphasizes the
point that the Tesla driver was not aware of the danger that disengagement from the vehicle and
over-reliance upon ADAS potentially brings. Lack of braking trails and signs of steering on
behalf of the Tesla driver suggests that the driver was either fully unaware of the danger or
became aware of the situation too late to react.
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The next section has investigated the root cause of the crash by investigating the equipment of
the Tesla vehicle. Specifically, the equipment failures are identified through the utilization of
the Barrier Analysis Technique.

The Tesla and Freightliner Truck have crashed at the intersection, whilst the truck
was joining the road by taking a left.

1. Why did the crash occur? Because the driver of the Tesla did not attempt to avoid the
crash and hit the semi-trailer directly.

2. Why did the Tesla driver hit the semi-trailer without attempting to avoid?
Because the driver failed to see the truck despite clear and unobstructed view on the
road and sufficient time to react.

3. Why did the driver failed to see the truck despite clear visibility? Because
the driver was distracted and lacked situational awareness before the crash
occurred.

4. Why did the driver lack situational awareness before crash?
Because the auto steering and TACC systems have subsided the driver
input necessary for traveling, which resulted with cognitive underload and
over-reliance on ADAS.

5. Why did the driver over-relied to ADAS? Because the
driver was not sufficiently informed or be aware about the
limitations and potential failures of ADAS, which resulted
with the low-risk perception during driving.

Figure 6. The Five-Whys Analysis of the Crash between Tesla and Freightliner Truck

2.2. Root Cause Analysis from the Perspective of Equipment Failure

Every adequate system that holds potentially harmful consequences towards vulnerable
individuals and objects possesses safety barriers that aim to prevent fatalities and reduce
injuries. These safety barriers can sometimes malfunction or be insufficient to resist the
potential dangers that the users of the system can potentially face. In such cases, when these
dangerous incidents result in a crash or a near miss, a specific toolkit of the root cause analysis,
namely barrier analysis, can emphasize which barriers have failed to prevent the occurrence of
the incident. Developed by Trost and Nertey (1985), safety barriers have four categories:
physical barriers, natural barriers, human action barriers, and administrative barriers. Among
these categories, the physical barriers are the most effective barrier type since they aim at
preventing the potential hazard directly. Human action barriers and administrative barriers, on
the other hand, can be ineffective as they are under the direct influence of human errors and
violations. For this study, the safety barriers that should have functioned were identified first.
Then these barriers were interpreted and categorized according to the Trost and Nertey’s (1985)
barrier categories. The summary and groupings of the barriers that are related to this crash could
be found in Table 1.
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Table 1. The Physical, Natural, Human Action and Administrative Barriers That Are Related
to the Crash

Physical Natural Human Action Administrative
Barriers Barriers Barriers Barriers
Automated  Energy . . Speed Limit of
Braking FCW Steering or Braking 105 kmvh (65 mph)
Driver
Disengagement Controlling the Wheel
Warning

Maintaining Situational
Awareness

Among the determined barriers, all of them have failed to prevent the crash or even reduce its
harmful consequences, which resulted in the worst possible outcome. The list of barriers that
have failed and the reason for its failure along with their impact on the crash have been
presented in Table 2. Specifically, the first barrier that was involved to avoid the harmful
consequences of traffic crashes is the speed limit of the roadway, which was an administrative
barrier. At the specific roadway in which the crash took place, the speed limit was 105 km/h
(65 mph). This administrative barrier could be considered to be failed since the driver of the
Tesla vehicle has determined the vehicle’s cruise control speed as 119 km/h (73.95 mph), which
is over the speed limit.

While the Tesla driver was excessing the speed limit, the SCI report suggests that he had
sufficient time to react to the Freightliner Truck that departed in his travel way (i.e.,
approximately 7-8 seconds). Based on this evidence, it could be suggested that the Tesla driver
has over-relied upon the autonomous features of his vehicle, which led to a deficiency in terms
of the driver’s situational awareness. Therefore, one of the most important barriers to avoiding
the crash, Maintaining Situational Awareness during driving, could be argued to be failed,
although a definitive conclusion could not be made. Another important barrier is the Driver
Disengagement Warning. Within this model of Tesla, the manufacturer has introduced a natural
barrier that visually warns the driver when drivers are not putting their hands on the wheel for
drivers to takeover the vehicle's control. If the driver continues disengagement, the system will
release an auditory warning to takeover, a second audial warning after a certain amount of time,
and slow down the vehicle if the takeover still does not take place. The investigation over the
autopilot system suggests that the Tesla driver did receive visual and auditory warnings during
his trip. However, the data received from the autopilot system suggests that the driver did not
receive any warning for disengagement, or a request to takeover 4-5 minutes before the crash
took place (Poland, McKay, Bruce, & Becic, 2018). Therefore, the barrier of Driver
Disengagement Warning has failed to notify the driver over his disengagement. For an in-depth
analysis of the autopilot system failures in this crash, please see Poland et al. (2018).

The failure of the Driver Disengagement Warning barrier has led to the natural failure of the
other important human action barrier, Controlling the Wheel. The evidence regarding the lack
of evasive actions suggests that this specific human action barrier has failed, although a
definitive conclusion regarding the success of this barrier could not be made. Another barrier
that failed at the critical moment when Tesla closed into the Freightliner Truck is the Forward
Collision Warning (FCW). The Tesla Model S 70D possessed this collision-avoiding safety
barrier, which was designed to detect any potential danger or possibility of a crash along the
travel pathway using sensors and radars. However, during this specific incident, the FCW have
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failed to detect the danger coming from the semi-trailer of Freightliner Truck and did not show
any warning regarding the potential crash.

Table 2. The Barriers of the Crash, the End Result of the Barrier and the Reason for Failure

What Did the Why did the barrier/defense or control fail and what

barriers/defe  barrier/defe was its impact?

nses or nse or
controls were control

in place? work?
Speed Limitof No Because the Tesla driver violated the speed limit and it
105 km/h (65 increased the fatality of the crash.
mph)
Driver No Because sufficient time did not pass for another warning to
Disengagemen occur, resulting in the driver to be disengaged with the
t Warning wheel.
Maintaining No The evidence suggested that driver has little to no situational
Situational awareness, due to over-reliance upon ADAS. It prevented
Awareness the driver to see the Freightliner Truck despite clear

visibility.

FCW No The system did not work due to “overall physical

characteristics of the road” and the “cross-path
configuration of the involved vehicles’ trajectories”. The
Tesla driver could not be notified regarding the Freightliner
Truck on the travel way.

Controlling No The evidence suggested that driver has no control over the

the Wheel wheel, due to an over-reliance on ADAS. It prevented the
Tesla driver to avoid the Freightliner Truck on its travel
way.

AEB No The system did not work due to “overall physical

characteristics of the road” and the “cross-path
configuration of the involved vehicles’ trajectories”. The
vehicle did not apply any brake and hit directly to the semi-
trailer, receiving the impact to its full extent.

Steering  or No The Tesla driver did not make any attempt to avoid the crash
Braking through steering or braking due to a lack of situational
awareness, preventing him to avoid the crash.

Just before the exact moment in which the crash occurred, two significant barrier failures are
salient, both of which may have reduced the impact of the crash, if not avoided it completely.
The first barrier is a human action barrier: Steering or Braking. The SCI report has repeatedly
emphasized that there was not any evasive action taken by the driver of the Tesla, and the driver
hit directly the semi-trailer, with its full cruise control speed. Essentially, failures of other
human action barriers, Maintaining Situational Awareness, and Controlling the Wheel have led
to the failure of this final human action barrier. Finally, the last barrier stands as the only
physical barrier of this crash, which is the Automated Energy Braking (AEB). The AEB system
was a specific feature of ADAS that is designed to implement an automated brake when the
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collision is imminent. However, in this crash, this vital physical barrier has failed to get
activated, which resulted in the horrific result.

Figure 7 depicts how the potential danger overcame each and every barrier and lead to the crash.
The potential reasons for the failure of barriers were presented in Table 2.

Natural Barrier Natural Barrier Physical Barrier

Driver

Administrative Disengagement
Barrier Warnina

Human Action
Barrier

Human Action
Barrier

Human Action
Barrier

Maintaining Controlling Steering or
Situational . the Wheel . Braking
Awareness

Figure 7. The Failed Barriers of the Crash, Aligned according to Their Chronological
Relevance

3. Discussion & Conclusion

Overall, this study has aimed to apply the specific toolkits of the root cause analysis to the crash
that occurred between the Tesla Model S 70D and the semi-trailer of a Freightliner Truck. The
purpose of the application of root cause analysis to this crash is twofold: First is to establish an
in-depth analysis of this exemplary crash based on the extensive report that Crash Research &
Analysis, Inc. (2018) has provided. The second was to emphasize the potential equipment
failures and potential contributory human errors that lead to fatality in which driving a Level 2
Automated car at the autopilot mode may bring.

As discussed previously, the incident at hand has two major contributory factors that led to its
fatality: Human Error and Equipment Failure. In order to investigate the Human Error
component thoroughly, a Five Whys Analysis that asks the prior question of “Why did the
Freightliner Truck and the Tesla have crashed at the intersection?” has been conducted. Based
on the questions and answers, the analysis has determined that the root cause of this crash is the
lack of information or awareness of the Tesla driver, regarding the limitations and failures of
the ADAS, as well as potential risks of over-relying on autopilot systems. If the driver has been
informed better on the limitations of the autopilot feature in terms of safety, he would have been
more alert prior to the crash and be situationally aware of the upcoming danger. Therefore, both
the manufacturers and state campaigns of automated vehicles should focus on increasing the
awareness of people who drive automated vehicles, so that they will not decrement their
vigilance due to cognitive underload.

To investigate the role of equipment failure and human-equipment interaction, a safety barrier
analysis has been conducted. Based on the analysis, one administrative barrier (i.e., Speed
Limit), two natural barriers (i.e., Driver Disengagement Warning and FCW), three human
action barriers (i.e., Maintaining Situational Awareness, Controlling the Wheel and Steering or
Braking), and finally one physical barrier (i.e., Automated Emergency Brake) have been
identified. The analysis has determined that each and every barrier has failed, which led to the
worst possible outcome in terms of the fatality of the crash. The analysis essentially shows how
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human driver input is significant when driving an automated vehicle, especially in terms of
suspending the effects of potential equipment failures. In addition, it showed how Driver
Disengagement Warning is not a solid safety barrier that guarantees takeover (Poland et al.,
2018). The manufacturers of automated vehicles should provide a more reliable barrier that
results in a takeover when using ADAS. As a result, until the era in which fully automated
vehicles with confirmed safety standards to be released, Level 2 automated drivers must be
vigilant and be situationally aware whilst using ADAS, and manufacturers should focus on
technological advancements for natural and physical barriers to function under every specific
circumstance.

The current root cause analysis that took place in this study is essentially based on the potential
risks that over-relying on the automated features of a Level 2 car may bring to the driver. Level
2 is an important transitionary level in which the vehicle monitors the driving environment but
still relies on the situational awareness of the driver for safety. In this line, this root cause
analysis of this specific case emphasizes the risks of treating Level 2 automated cars as Level
4 or Level 5 vehicles. Considering that Level 4 and Level 5 automated vehicles aim to eliminate
human factor in driving operation all together, the automated driving systems should be assured
to function under most of the circumstances, especially under safety critical ones. Therefore,
the Barrier Analysis that is conducted in this study potentially suggests that the safety barriers
that are related to human factors (e.g., Steering or Braking) may be absent altogether within the
future technologies, which increases the importance of proper functioning of the equipment
barriers (e.g., FCW). On the other hand, the Five Whys Analysis for this specific case
emphasizes another point that the human driver should be thoroughly informed and be aware
of the circumstances in which driving assistance systems can properly function for future
technologies.

With the recent advancements in automated vehicle technologies, more and more studies have
started to focus on the safety concerns of these automated vehicles (Tafidis, Farah, Brijs, &
Pirdavani, 2022). In line with the suggestions of the current study Rukonic, Mwange and
Kieffer (2022). have suggested a method to educate drivers with knowledge of ADAS. Another
study by Peiris, Newstead, Berecki-Gisolf, Chen and Fildes (2022) discussed how the
incompatibility of the road structure with ADAS technologies contributes to the crash rate of
the automated vehicles, therefore shadowing the potential safety benefits that ADAS can bring.
The current case analysis could also be an example of this situation, as the ADAS system have
failed to avoid the crash despite it was functional prior to the crash. A scoping review by Tafidis
et al. (2022) discussed that the literature regarding the safety outcomes of automated vehicles
are just started to accumulate after 2014. In addition, the existing studies that expects the
contribution of the automated technologies to the road safety are not based on real data, but
rather on assumptions over the features of the ADAS. Therefore, the comparison of road-safety
outcomes between automated driving vehicles (e.g., SAE Level 3 Car) and manual driving
vehicles (e.g., SAE Level 0 Car) is still unclear since the research on safety of automated
vehicles is still relatively new. Finally, a study by Jenssen, Moen and Johnsen (2019) have
argued the safety performance of automated drivers, and presented cases of fatalities (including
the current case) related to automated vehicles. The study even reported a pedestrian fatality
caused by a SAE Level 3 Uber vehicle, and discussed that automated vehicles need to possess
a better “sense of self” that is similar to humans, or else fatalities caused by automated vehicles
will only increase. Overall, these studies and reports show how vital it is to receive and interpret
data that are related to automated vehicle safety performances or crash statistics. The
researchers can only reach towards reliable safety related conclusions regarding the interplay
between human factors and automated vehicles, if the data is transparent enough to analyze and
interpret.
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It is important to note that the results of the root cause analysis of this specific case are, by no
means generalizable to other cases, although the main emphasis of the study is valid for most
automated vehicles. Rather, this study should be considered as an analysis of a specific case
that qualifies as an example for one of the first fatalities that occur within an automated vehicle.
On the other hand, the results of the Barrier Analysis that is conducted within this study depend
on the interpretation of the researcher. Although Barrier Analysis presents the main categories,
the researcher is the one who identifies and categorizes the barriers. In other words, different
researchers from different fields could identify different barriers under the categories the Barrier
Analysis suggests. Lastly, specific to this case, the deceased status of the Tesla driver has made
it difficult to reach definitive conclusions regarding the actions that the driver has engaged in
before the crash. Therefore, certain components that are included in this study’s root cause
analysis (e.g., failure of Maintaining Situational Awareness) have been based upon the evidence
that the SCI report has provided, although they are not definitive in nature.

To conclude, this specific case analysis has emphasized how important for Level 2 Automated
Vehicle Drivers to be vigilant and situationally aware when driving in the Autopilot mode. Case
analyses like this crash points out that the developments in automation technologies do not
necessarily eliminate human factors in crash involvement. On the contrary, certain human
factors like situation awareness and cognitive load gain even further importance within the
crashes that involve automated systems. In line with this, the root cause analysis of this specific
crash showed that over-reliance upon the assistance systems that automated vehicles provide
can bring fatal consequences. Rather, these assistance systems should be backed up with the
human drivers’ situational awareness and vigilance, as the safety barriers that these systems
provide might fail at any given moment.

Ethics Committee Approval Statement
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